
International Conference on Recent Trends and 
Future Opportunities in Pharmaceuticals

NIPER

2
0
2
2

PHARMACON

NATIONAL INSTITUTE OF PHARMACEUTICAL 
EDUCATION AND RESEARCH (NIPER)

S.A.S. NAGAR (MOHALI), Punjab, India

November 10 –12, 2022



International Conference on Recent Trends and
Future Opportunities in Pharmaceuticals

November 10 –12, 2022

NIPER
2
0
2
2

PHARMACON

NATIONAL INSTITUTE OF PHARMACEUTICAL 
EDUCATION AND RESEARCH (NIPER)

S.A.S. NAGAR (MOHALI), Punjab, India





Preface            v         

National Advisory Committee         vii

Organizing Committee          viii

Scientic Schedule            xiii

Plenary Lecture           3 

Invited Lectures           7

Oral Presentations (Sessions)         

l Drug Discovery for Cancer Chemotherapeutics (T1)   35

l Emerging Opportunities in Advanced Drug Delivery Systems (T2) 37

l Drug Discovery for Anti-Microbial Resistance (T3)   40

l Development of Key Intermediates and APIs (T5)   42

l Immunotherapy and Biologicals; Pharmacogenomics and Precision Medicine (T4, T6) 44

l Phytopharmaceuticals and Nutraceuticals (T7)   46 

l Therapeutic Approaches for Central Nervous System Diseases (T11) 49

Poster presentations (Sessions)

l Pharmacoinformatics (P1)      55

l Medicinal Chemistry/Process Chemistry (P2)   63

l Natural Products/Traditional Medicine (P3)    92

l Pharmaceutical Analysis (P4)      107 

l Pharmacology (P5)       121

l Toxicology (P6)       145

l Pharmaceutics (P7)       148

l Biotechnology (P8)       179

l Pharmacy Practice (P9)      187

l Clinical Research (P10)      192

l Medical Devices (P11)      193

Contents

International Conference on Recent Trends and
Future Opportunities in Pharmaceuticals

November 10 –12, 2022

iii





Preface

Dear Delegates,

It gives us great pleasure to welcome you to participate in the “International Conference on Recent Trends 

and Future Opportunities in Pharmaceuticals (Pharmacon-2022)”, being organized at NIPER-SAS Nagar 

from November 10-12, 2022. The conference has been conceptualized as a platform to highlight the 

synergistic role of academia and industry in drug discovery and development. There is an urgent need to 

usher in innovations to accelerate and address therapeutic needs of emerging diseases. Third world 

countries carry a unique disease burden that needs to be addressed by cost-effective interventions like 

drug-re-purposing. Pharmacon-2022 includes sessions to discuss efforts being made in the areas like anti-

microbial resistance, cancer therapy, immunotherapy and biologicals. 

India has been strategizing to enhance drug security, reduce import dependence and achieve the goal of 

self-reliance (Atmanirbhar Bharat). APIs and Key Starting Materials (KSMs) are critical for achieving this 

goal. This coupled with India's strength in drug delivery technology shall help in not only meeting 

national goals but also project India as a global leader in pharmaceuticals. We have been fortunate to have 

roped in eminent scientists from India and abroad who are leaders in their own elds. Their shared 

expertise will be benecial to all. We have been overwhelmed by the enthusiastic participation of younger 

generation of researchers and we are condent that they will nd the conference proceedings helpful for 

their own research work.

NIPERs have been making great strides in the pharmaceutical sector under the able and far-sighted vision 

of the Hon'ble Minister of Chemicals and Fertilizers, Dr. MansukhMandaviya, under the umbrella of 

India@2047 and the dynamic leadership of Shri BhagwanthKhuba,the Hon'ble Minister of State for 

Chemicals and Fertilizers. The continual discussions with Ms. S. Aparna, Secretary, DoP have helped in 

eshing out the themes of the technical sessions.Her guidance and inputs have been of immense help in 

providing a concrete orientation to the conference programme. The municent and unstinting backing of 

the Department of Pharmaceuticals (DoP), Government of India, has been invaluable in the conference 

seeing the light of the day. We thank all our delegates, eminent Speakers and Chairpersons for making it a 

grand event. We thank the Directors of all NIPERs for their invaluable inputs and support. We are thankful 

to the members of the Organizing Committee, National Advisory Council, faculty members, staff 

members and students of NIPER S.A.S. Nagar for their vital support. The logistics support provided by the 

neighbouring institutes is gratefully acknowledged. We are also indebted to our sponsors for their 

generous support to the conference.

We hope that the scientic interactions developed here will help you in nurturing new collaborative 

research activities. We wish you a happy and healthy stay in Mohali and fruitful scientic deliberations 

and all the very best in your research endeavours. 

(Prof. Shyam S. Sharma)                (Prof. Arvind K Bansal)

Organizing Secretary        Organizing Secretary

(Prof. Dulal Panda)
Chairman
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Day 1, Thursday, November 10, 2022

Time/Venue

08:00-09:20

9.30-10.45

10.45-11.30

International Conference on

Recent Trends and Future Opportunities
in Pharmaceuticals

Scientic Schedule
Dates:

November
10-12, 2022 

Venue:

NIPER SAS

Nagar,

Punjab, India 

Welcome Address by Organizing Chairperson
Prof. Dulal Panda

Director, NIPER, SAS Nagar

 
Guest of Honour 

Shri Rajneesh Tingal
Joint Secretary, Department of Pharmaceuticals, MoC&F, GoI

Address by Dr. Girish Sahni
Chairperson BoG, NIPER S.A.S. Nagar, Former DG-CSIR

 
Lecture by Chief Guest

 “Cone Snail Venom Peptides: Characterization of Conopressins, Analogs of the 
Pituitary Hormones Oxytocin & Vasopressin”

Prof. P. Balaram, Former Director, IISc, Bangalore

Vote of Thanks
Prof . Shyam S. Sharma

Organizing Secretary



Time/Venue Auditorium, 

Convention Centre

Seminar Hall, 

Convention Centre 

Convention Centre

Lawn

Session 1: Emerging Opportunities in Advanced Drug Delivery 

Systems  

Session 2: Drug Discovery for Anti -Microbial 

Resistance (AMR)

Poster Presentations

Category P1 & P2

Chair: Dr. V. Ravichandiran

Co-Chair: Prof. Sanyog Jain, NIPER SAS Nagar

Chair:  Dr Susanta Samajdar , Aurigene

Co-Chair: Dr Chaaya Iyengar, NIPER SAS Nagar

Chair: Prof. PV Bharatam

11.30-12.00 [IL-1] Prof. Yahya E Choonara

University of Witwatersrand, South Africa

Neurotherapeutic nanomedicines : The unnerving thought 

of “matter over mind”

[IL-6] Dr. Indranil Biswas

University of Kansas Medical Centre, USA

Developing novel antimicrobials against 

Acinetobacter baumannii, an atypical pathogen

P1 & P2

(11:30-14:00 )

12.00-12.30 [IL-2] Prof. Vandana B. Patravale

ICT, Mumbai

Drug eluting stents for coronary intervention: Opportunities 

and challenges

[IL-7] Prof. Anirban Banerjee

IIT, Mumbai

Cytosol as the battleground in host - pathogen 

interaction

12.30-13.00 [IL-3] Prof. Farhan J Ahmad 

Jamia Hamdard, New Delhi

Emerging opportunities in advanced drug delivery systems 

(ADDS)

IMTECH, Chandigarh

Role of histone methyltransferase , SUV39H1, in 

modulation of mycobacterial infection

13.00-13.30 [IL-4] Dr. Anurag Sood

Dr Reddy's Lab, Hyderabad

Patient centric innovative & differentiated products: A way 

to fulfil unmet patient need

CDRI, Lucknow

Discovering drugs for bad bugs: Progress 

amongst challenges!

13.30-14:00 [IL-5] Prof. Indu Pal Kaur

UIPS, Panjab University, Chandigarh

Innovation to reality using nanosystems : Examples from 

my lab

JNU, New Delhi

Cytoprotective autophagy as a pro -survival 

strategy in ART-resistant malaria parasites

14.00-15.00 
Lunch
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Dr. Sanjeev Khosla[IL-8] 

Dr. Sidharth Chopra[IL-9] 

Dr. Shailja Singh[IL-10] 
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Day 1, Thursday, November 10, 2022

Time/Venue Main Auditorium,

Convention Centre

Seminar Hall, 

Convention Centre 

MBA Seminar Hall Convention Centre

Lawn

Session 3: Drug Discovery for Cancer 

Chemotherapeutics

Session 4: Opportunity & Challenges in 

Phytopharmaceuticals and Nutraceuticals

Oral Presentations

Category  T 1 & T2

Poster Presentations

P3,Category P4 , P11

Chair: Dr. USN Murty, NIPER Guwahati

Co-Chair: Prof. Sankar K Guchhait, NIPER SAS Nagar

Chair: Dr. Shashi Bala Singh, NIPER
Hyderabad

-Co Chair: Prof. Sanjay M. Jachak, NIPER SAS
Nagar

P3, P4, P11 

(15.00-17.00 )

19.30-21.30 Dinner

15.00-15.30 

Chair: Prof. Pawan Krishan,
Punjabi University

Co-Chair: Dr. M.S. Gill

T1

(15.00-16.30 )

Paul Scherrer Institute, Switzerland 

Rational anti-tubulin drug design

Prof. Michel Steinmetz[IL-11] Patanjali Research Institute, Haridwar

Going beyond the roots: Pharmacological and 

toxicological assessments of Ashwagandha

(Withania somnifera ) aerial parts

Dr. Anurag Varshney[IL-15] 

15.30-16.00 

Chair: Dr Arti Dhar, BITS 

Hyderabad

Co-Chair: Dr Ravi Shah

T2

(16.30-18.00 h)

IIT, Kanpur

Molecular characterization of prostate 

cancer: Prospects of precision medicine in 

India

Dr. Bushra Ateeq[IL-12] 

IIIM, Jammu 

Phytopharmaceuticals : A new hope for uplifting 

the traditional medicine in India

B. Dr. Sandip Bharate[IL-16] 

16.00-16.30 
Aurigene, Bangalore

Overcoming various drug discovery 

challenges using targeted protein 

degradation (TPD) as new modality

Dr. Susanta Samajdar ,[IL-13] 

NABI, Mohali

Transient receptor potential  (TRP) channel 

triagonist based combination nutraceuticals for 

obesity therapeutics

Dr. Mahendra Bishnoi[IL-17] 

16.30-17.00 

NCCS, Pune

Development of synthetic compound to 

inhibit AKT signaling through targeting non -

conventional site: Implication in cancer 

therapeutics

Dr. Manas Kumar Santra[IL-14] 

Panel Discussion on
Phytopharmaceuticals and Nutraceuticals
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Day 2, Friday, November 11, 2022

Time/Venue
Main Auditorium,

Convention Centre
Seminar Hall, 

Convention Centre 
MBA Seminar Hall Convention Centre

Lawn

Session 5: Recent Developments in Immunotherapy and 
Biologicals

Session 6:Challenges in Key 
intermediates and APIs Development

Oral Presentations 
Category T3, T4 & T6, T5

Poster Presentations

Chair: Dr. Girish Sahni

Co-Chair: Prof. Ipsita Roy

Chair: Dr. Neeraj Tiwari, Punjab Alkali

Co-Chair: Dr. J. Laha

09.30-10.00 
Shizuoka University, Japan

Display technology in virus-like particles using 

silkworm expression system

University of Sydney, Australia

New adjuvants to bring life back to old 

antibacterials

Chair: Dr Puneet Bansal , 
CUP Bhatinda

Co-Chair: Dr Vaibhav Dixit

T3  

(09.30-11.00)

P5 , P6 , P9, P10
(09.30-13.00 )

10.00-10.30 

ICMR-NIRRH, Mumbai
Recombinant human innate immune proteins 

for therapy of prostate cancer

IICT, Hyderabad

Integrating raw materials and atom
-

economy for efficient API synthesis

Chair: Prof. Anil Kumar, 

UIPS
Co-Chair: Dr. Neelesh

Mehra

T4 &T6

(11.00 -12.30 )

10.30-11.00 

NIPER-Mohali
Engineered proteins - A new era of 

biopharmaceuticals innovation

rK3 Solutions, Gujarat

Nitrosamine impurities

Chair: Dr. Kanti Kiran,
NABI 

Co-Chair: Dr. Sandeep

Chaudhary

T5  

(12.00-13.15)

11.00 -11.30 

IISER-Mohali 
Bacterial pore-forming toxins: Structural basis 

of membrane -damaging virulence mechanism

11.30 -12.00 
IMTECH, Chandigarh

The rational design of vaccines against 

bacterial and viral pathogens

12.00 -13:00 Panel Discussion on Immunotherapy and 

Biologicals

13:00-14:00 
Lunch

Prof. Enoch Y Park [IL-19] 

Dr. Taruna Madan[IL-20] 

Prof. Abhay H Pande[IL-21] 

Dr. Kausik Chattopadhyay[IL-22] 

Dr Ravi Pratap Narayan Mishra[IL-23] 

Prof. Paul W Groundwater[IL-24] 

Dr Prathama S. Mainkar[IL-25] 

Dr. Ketan Agravat[IL-26] 
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Day 2, Friday, November 11, 2022

Time/Venue Auditorium, 

Convention Centre

Seminar Hall, 

Convention Centre 

MBA Seminar Hall Convention Centre

Lawn

Session 7: Pharmacoinformatics and Articial 
Intelligence 

Session 8: Medical Devices/
Drug - Device Interactions: Path Ahead

Oral Presentations

Category T 7 & T 11
Poster Presentations

Category P7, P8

Chair: Prof. PV Bharatam ,NIPER SAS Nagar

Co-Chair: Prof. Prabha Garg, NIPER SAS Nagar

Chair: Prof. IP Singh, NIPER SAS Nagar

Co-Chair: Dr. Dipika Bansal, NIPER SAS
Nagar

14.00-14.30 Prof. Rebecca Wade 

ZMBH, Heidelberg University, Germany
Computer simulation of the interactions of 

drug molecules with polymer excipients, 

protein crowders and target receptors

IIT, Delhi 
Rethinking solutions for healthcare 

technologies

Chair: Dr GD Gupta, 

ISFCP Moga
Co-Chair: Dr. Ashutosh

Kumar

T 7

(14.00-15.30 )
P7, P8

(14.00-17.00 )
14.30-15.00 

IMTECH, Chandigarh IIT, Mumbai 

Drug screening microfluidic device

15.00-15.30 
PGIMER, Chandigarh

Artificial intelligence in translational 

pharmacovigilance

In-Trust Consulting, Navi Mumbai 

Development of in vitro diagnostic (IVD) 

medical devices: Role of standards and 

monographs

Chair: Dr Ajay Prakash, 
PGIMER Chandigarh

Co-Chair: Dr.  

Debabrata Mandal

T 11

(15.30-17.00 )

15.30-16.00 

NABI, Mohali

Next Generation Sequencing and 

metagenomics
Panel Discussion on Medical Devices

16.00-17.00 Panel Discussion on 
Pharmacoinformatics

18:00-19:30 Cultural Program

19.30-21.00 Dinner

[IL-27] 

Dr. Balvinder Singh  [IL-28] 

Prof. Bikash Medhi[IL-29] 

Dr. Shrikant S. Mantri[IL-30] 

Dr Neetu Singh[IL-31] 

Dr Abhjit Majumdar[IL-32] 

Dr Sanjeev Kumar Gupta[IL-33] 
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Day 3, Saturday, November 12, 2022 

Time/Venue Auditorium, 

Convention Centre

Seminar Hall,

Convention Centre

Session 9: Therapeutics approaches for CNS diseases Session 10: START UPS : Challenges and 

Opportunities

Chair: 
Prof. Kanwaljit Chopra, UIPS, PUCo-Chair: Prof. SS Sharma, NIPER  SAS Nagar/

Chair: Dr S Anantha Ramakrishna, CSIO 

Co-chair: Dr. Sushma Singh, NIPER SAS Nagar

09.00-9.30 

Pharmazz, Inc., USA

Clinically meaningful improvement in neurological outcome by sovateltide

(Tycamzzi ™) in treating acute cerebral ischemic stroke patients

SiCureMi Healthcare Synergy Building, 

IIT, New Delhi

09.30-10.00 

University of Wisconsin-Madison, USA 

Impact of comorbidities in developing neurotherapeutics for ischemic stroke

Growdea Technologies Pvt. Ltd.

10.00-10.30 

University of Iowa, USA

Novel anti-platelet targets to inhibit thrombosis

Mestastop Solutions, Bengaluru

10.30-11.00 

INST, Mohali

Preclinical therapeutic implications of nano-melatonin for neurodegenerative 

and inflammatory diseases

Pharmajen , Hyderabad

Session 11: Pharmacogenomics and Precision Medicine
Panel discussion 

on Startups ecosystem in IndiaChair: Prof. KB Tikoo , NIPER SAS Nagar

Co-Chair: Dr. Abhay Sangamwar

11.00 -11.30 

Roche Pharma India, Mumbai

Pharmacogenomics and Precision Medicine

11.30 -12.00 

The Role of Mathematics, Statistics and Computers on the Evolution of our 

Understanding on the Disease, Health and Drugs

12.00-12.30 

Machine learning based method for identification of novel bioactive 

secondary metabolites by mining bacteria genes and human microbes

12.30-13.30 Lunch

Dr Anil Gulati[IL-34] 

Dr Bharath Chelluboina[IL-35] 

Dr Anil K. Chauhan[IL-36] 

Dr Surajit Karmakar[IL-37] 

Dr Viraj Suvarna [IL-42] 

Mr Tarun Gupta[IL-38] 

Mr Arun Prajapati[IL-39] 

Mr Arnab Roy Chowdhury[IL-40] 

Mr TV Radhakrishna Mullapudi, [IL-41] 

, CSIRSastryDr G Narahari -NEIST, Jorhat[IL-43] 

Dr. Debasisa Mohanty, NII[IL-44] 
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Time/Venue Auditorium, Convention Centre

Session 12: Challenges and Opportunities in Drug Discovery and Development

Chair: Prof. Anil Gulati, Pharmazz Inc.

Co-Chair: Prof. A.K. Bansal, NIPER SAS Nagar

13.30-13.50 

Amway, Gurugram

Innovations and challenges in nutraceutical formulation development

13.50-14.10 

Novartis, Hyderabad

Drug development emerging trends and perspectives

14.10-14.30 

Sun Pharma, Gurugram

Achieving nitrosamine controlled drug formulations: an opportunity for academia –Industry collaboration

14.30-14.50 

Zydus Research Centre, Ahmedabad

14.50-15.10 

Medreich Meiji, Bengaluru

Creating a portfolio of complex enabling technologies in CDMO environment

15.10-15.30 

AstraZeneca, Bengaluru

Recent development in immunotherapy and biological

15.30 -15.50

Punjab Biotechnology Incubator, SAS Nagar
Use of isotope fingerprints in authentication of natural products

Mr. Arjun Dasoondi,[IL-45] 

Dr Kamala Rai,[IL-46] 

Dr. Sumit Madan,[IL-47] 

Dr Mukul R Jain,[IL-48] 

Mr Ashish Gogia,[IL-49] 

Dr Anil Kukreja[IL-50] 

Dr Ajit Dua[IL-51] 
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16.00-17.00 Valedictory Function, Auditorium, Convention Centre

Dr Manish Diwan

Head, SPED, BIRAC-

Key Note Address Biotech Startup Ecosystem catalyzed by BIRAC

Guest of Honour

Mr Deepak Bahri

Founder and CEO, Sentiss Pharma, Gurugram

Chief Guest

Prof. Y. K. Gupta

President, AIIMS, Bhopal & Jammu

Prize Distribution

Vote of Thanks
Prof. Arvind K. Bansal

Organizing Secretary

17.00-17.30 High Tea
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Ms. S. Aparna, IAS

Secretary, Department of Pharmaceuticals, MoC&F, GoI

Departure of Guests



Plenary LectureNIPER Pharmacon 2022





Cone Snail Venom Peptides: Characterization of Conopressins, 
Analogs of the Pituitary Hormones Oxytocin and Vasopressin

Marine cone snail venom yields a rich harvest of pharmacologically interesting peptides. Ligands 
targeting membrane receptors and ion channels at the neuromuscular junction have been widely 
characterised. Cone snail venom also provides a rich source of analogs of endocrine peptides, insulin 
and somatostatin amongst them. In this presentation, transcriptomic analysis, combined with mass 
spectrometry, is used to identify novel analogs of the pituitary hormones, oxytocin and vasopressin. In 
addition, the characterisation of conus neurophysins, which bind the peptide hormoneanalogs, is 
described.

Transcriptomic analysis of cone snail venom duct tissue permits the identification of diverse 
conopressin/conophysin precursor sequences from six distinct conus species. Multiple precursor 
isoforms are present in C.monile, C.lividus and C.loroisii. Two distinct conopressin/conophysin isoforms, 
that differ at position 8 in the predicted conopressin nonapeptide sequence, are identified. Mass 
spectrometric analysis of aqueous extracts revealed the presence of four conopressin related peptides, 
whose sequences could be deduced from MS/MS fragmentation patterns confirmed by comparison with 
chemically synthesised peptides. A conophysin with a mass of 9,419.76 Da was also detected, 
corresponding to one of the isoforms revealed by the transcriptome data. Complete conservation of 
fourteen Cys residues and the key residues involved in peptide hormone binding is established by 
comparison of conophysin sequences with the crystallographically characterised sequence of bovine 
neurophysin. A survey of available sequences for oxytocin/vasopressin peptides in both vertebrates and 
invertebrates establishes the conopressins as a distinct group in this family. C-terminal amidated 
truncated conpressin analogues may arise by alternate post-translational processing.

Sequence comparisons of conus insulins and somatostatins are briefly considered.

P. Balaram

National Centre for Biological Sciences, Bangalore

3





Invited LecturesNIPER Pharmacon 2022





Session 1

Emerging opportunities in advanced drug delivery systems

[IL-1] Neurotherapeutic Nanomedicines: The Unnerving Thought of “Matter over Mind”

Prof. Yahya E Choonara 
University of Witwatersr and, South Africa

Neurotherapeutics constitutes a variety of treatments for underlying neurological conditions that may be 
characterized by the persistent disruption/loss of neuronal subtypes. Such conditions can disrupt molecular 
pathways, synapses, neuronal subpopulations and local circuits in specific regions of the brain. The resultant 
abnormal neural network activities may result in a vicious cycle that further impairs the integrity and function of 
neurons and synapses, for example, through aberrant excitation or inhibition. Neurodegenerative disorders 
(NDs) such as Alzheimer's and Parkinson's disease as well as glioblastoma multiforme and neurotrauma are 
becoming common. The molecular features of these conditions have been extensively researched and 
various neurotherapeutic interventions are under development. However, there is coercion to integrate 
existing knowledge to intensify the reliability with which these conditions are optimally treated. Due to the 
significant limitations posed by the restrictive Blood-Brain Barrier (BBB), conventional drug delivery systems 
do not provide adequate cyto-architecture, restoration and connection patterns that are essential for 
functional recovery. Many neurotherapeutics aim to improve the functional capacity of the patient but do not 
necessarily modify the progression of the disease process. Hence, the need for more effective nano-enabled 
neurotherapeutics has gained momentum and subjected to extensive research. This work provides a 
descriptive account of innovative neurotherapeutics designed on the principles of nanomedicine to improve 
the neuroavailability of CNS drugs/bioactives used to treat NDs as well as application in glioblastoma 
multiforme and neurotrauma. Advances in nanomedicine reveal that engineered nanomaterials can interact 
with biological systems at a molecular level to revolutionize neurotherapeutics by stimulating, responding to 
and interacting with target sites to induce physiological responses while minimizing side-effects. Key 
examples of the application of such nanomedicines in clinical neuroscience is provided.

[IL-2] Drug Eluting Stents for Coronary Intervention: Opportunities and Challenges

Vandana B Patravale

Department of Pharmaceutical Sciences and Technology, 
Institute of Chemical Technology, Mumbai, India

Chronic artery disease is an inflammatory disease wherein plaque builds up inside the medium and large-
sized artery. Persistently increasing accumulation of low-density lipids, inflammatory cells, cholesterol 
crystals, fibrous tissues and apoptotic cells cause maturation of plaque. Over a time, plaque hardens and 
obstructs oxygenated blood supply to heart muscles leading to unstable angina pectoris culminating into 
myocardial infarction followed by death. Around 96% of percutaneous coronary intervention procedures 
employ stents revolutionizing the use of drug eluting stents which specifically overcome all the disadvantages 
associated with bare metallic stents. Fabrication of such stents requires culmination of efforts of multiple 
disciplines viz material sciences, mechanical engineering, chemical engineering,chemists, pharmaceutical 
scientists, pharmacologists, biotechnologists, radiologists, intervention cardiologists, statisticians etc. The 
talk would focus on the technology, challenges and the opportunities associated with development, scale up 
and technology transfer of the same giving real time case studies which led to commercializing of the stents 
indigenously developed in India  in more than 65 countries.
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[IL-3] Emerging Opportunities in Advanced Drug Delivery Systems (ADDS)

Prof. Farhan J Ahmad
Department of Pharmaceutics, SPER, Jamia Hamdard, New Delhi

Medicines are changing. In laboratories across world, researcher's aim to target any novel biology. To do this, 
they are developing an array of new modalities and therapies. These potential new therapies are different 
from the traditional small molecules and current large molecules which are often aimed at targets on the cell 
surface or delivered without a specific molecular-targeting strategy. As a result, advanced drug delivery 
systems for targeted and controlled release of novel molecules in tissues and cells in an attempt to optimise 
their potential benefits for patients. Next generation of drug delivery technologies, setting us on a course that 
aims to translate the scientific progress underpinning our exciting new modalities into clinical benefits for 
patients. 

The global advanced drug delivery market size is predicted to garner $94,352.5 million in the 2021–2028 
timeframe, growing from $45,730.0 million in 2020, at a healthy annual growth rate of 10.0%. For immediate 
and long-term progress into the future, the drug delivery field will use time and resources for more translatable 
research ideas. The drug delivery discipline will continue working on basic, applied, translational, and clinical 
research in a concerted manner to produce drug delivery systems that work for patients. The market is not 
likely to saturate any time soon. Still, it should be boosted by patent expiries, targeted drug delivery systems, 
cell therapy, nanotechnology and biologics, which are expected to open up new opportunities for this market. 
The COVID-19 pandemic fuelled up R&D and the ADDS market overall. Advanced drug delivery is an 
attractive industry with multifaceted growth opportunities in research and development, technologies, 
applications and formulations. Market analysis based on drug release mechanism shows that controlled-
released drug delivery and targeted-release drug delivery formulations command the largest market share, 
which is anticipated to remain the same over the upcoming years.

[IL-4] Patient Centric Innovative & Differentiated products: 
A way to full unmet patient need

Dr. Anurag Sood 
Dr Reddy's Lab, Hyderabad

Traditionally, the pharmaceutical industry research has largely focused either on the discovery research (for 
discovering and developing NCE's) or the generic product development research (for providing copies of the 
off patent pharmaceutical products at considerably lower prices). Additionally, the life cycle extension of the 
existing drugs through differentiated products has gained a lot of importance in recent years due to declining 
efficiency and the output of the research for bringing new drugs in small molecules domain. Even though the 
existing therapeutics offer to meet the patient needs, in many cases those are fulfilled sub-optimally. The 
potential opportunities for enhancing and maximising the safety, efficacy and patient convenience of the 
existing drugs / drug products, has led to a number of patient centric product innovations for fulfilling patient's 
unmet needs. A few examples will be presented along with the trends in the area of differentiated product 
development.
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[IL-5] Innovation to Reality using nanosystems: Examples from my Lab 

Prof. Indu Pal Kaur

Professor of Pharmaceutics, Chairperson,
University Institute Of Pharmaceutical Sciences, Panjab University Chandigarh

In this talk I will walk the participants through technovation in nanomedicine, its scope and nuances. I will 
intercalate this with incidents, motivations and proactive efforts of stepping out of the comfort zone so as to 
venture into the realm of IP and its licensing. 

At the end I include case studies on technology transfers to industry, subsequent scale-up at Industry 
premises, and some novel research produced by my research team in the area of nanomedicine and 
nanotoxicology. 
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Session 2

Drug discovery for anti-microbial resistance (AMR)

[IL-6] Developing Novel Antimicrobials against 
Acinetobacter baumannii, an Atypical Pathogen

Dr. Indranil Biswas 
University of Kansas Medical Centre, USA

Developing novel antimicrobials against Acinetobacter baumannii, an atypical pathogen Acinetobacter 
baumannii is an emerging nosocomial pathogen that causes a variety of infections, some of them are life-
threatening. The severity and the types of infections depend on the genetic and phenotypic variations of the 
isolates and the presence of pathogenic islands. The pathogen has potential to acquire antibiotic resistance 
genes from the environment. This trait has allowed the organism to persist in healthcare settings and has also 
facilitated the global emergence of multidrug resistance (MDR) pathogens. A. baumannii is becoming 
resistant to most of the commonly used antibiotics including colistin, which is the last resort. Therefore, the 
MDR strains pose serious challenges to clinicians treating the life-threatening infections and impose 
additional economic burdens on the health care system. Thus, there is an urgent need for the development of 
novel strategies to control infections caused by A. baumannii. This presentation will discuss some of the 
important traits that A. baumannii possesses and present promising data on development of small-molecule 
inhibitors that specifically target this organism.

[IL-7] Cytosol as the Battleground in Host - Pathogen Interaction

Anirban Banerjee 
Dept. of Biosciences and Bioengineering, IIT Bombay 

Successful elimination of infectious microbes requires an efficient surveillance system, enabling quick 
pathogen sensing and clearance. We demonstrated, that apart from the classical phago-lysosomal pathways, 
for detection and elimination of pneumococcus, a wellorchestrated symphony of autophagy and ubiquitin-
proteasomal system is pivotal. We decoded the identity of the first bacterial protein as substrate for 
ubiquitination and revealed a novel mechanism for killing of ubiquitinated pathogens involving a tweezer like 
host nanomachine. Microbial response to these host defense mechanisms involve spontaneous generation 
of diverse phenotypic subpopulations promoting functional diversification. Adaptive selection of a subset of 
such phenotypic variants serve as a platform for evolution of novel traits which not only fosters evasion of host 
defence mechanisms, but facilitates exploration of novel niches within the host.

[IL-8] Role of histone methyltransferase, 
SUV39H1, in modulation of mycobacterial infection

Dr. Sanjeev Khosla 
CSIR-IMTECH, Chandigarh

Formation of biofilms, a multicellular community of bacteria, constitute their survival strategy in a hostile 
environment and is linked to antibiotic resistance exhibited by pathogenic Mycobacterium tuberculosis. 
Limited data is available on host defense mechanisms against mycobacterial infections that counter biofilm 
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formation.  We recently reported a novel host defense mechanism against mycobacterial infection that utilises 
the histone methyltransferase, SUV39H1. Normally associated with chromatin in the host nucleus, SUV39H1 
becomes associated with the mycobacterial bacilli in phagolysosomes during infection. SUV39H1 binding to 
the bacilli was accompanied by trimethylation of the mycobacterial histone like protein, HupB, which in turn, 
reduced the ability of mycobacterial bacilli to form biofilms. In my talk I would be discussing the increased 
susceptibility of macrophages to mycobacterial infection upon SUV39H1 down-regulation, indicating a host 
defense mechanism, dependent upon a surrogate function of this histone methyltransferase.

[IL-9] Discovering Drugs for Bad Bugs: Progress Amongst Challenges!

Dr. Sidharth Chopra 
CSIR-CDRI, Lucknow

Antimicrobial resistance has been internationally recognized as a significant threat to healthcare systems 
worldwide. Due to multiple reasons including unfavorable economics, increasing emergence of drug-
resistant bacteria and expensive and lengthy clinical trials, most of the big pharma has exited the discovery 
and development of new anti-infectives. In order to augment the non-existent to depleted drug-discovery 
pipeline targeting drug-resistant bacteria, our lab follows 2 complimentary approaches: conventional 
phenotypic whole cell screening of diverse chemical scaffold libraries as well as natural products and drug-
repurposing of FDA approved drugs for new clinical uses. In my talk, I will discuss and highlight the challenges 
which we face along with some success stories which have come out of my lab. The talk will highlight the core 
issue: Drug discovery against drug-resistant microbes is a extremely interdependent, interconnected battle 
involving multiple expertise's against an very intelligent, ruthless and adaptable adversary.

[IL-10] Cytoprotective Autophagy as a Pro-Survival Strategy in 
ART-Resistant Malaria Parasites

Shailja Singh 
Jawaharlal Nehru University, Delhi 10067, email: Shailja.jnu@gmail.com 

Despite several initiatives to subside the global malaria burden, the spread of artemisinin resistant parasites 
poses a big threat to malaria elimination. Mutations in PfKelch13 are predictive of ART-resistance, whose 
underpinning molecular mechanism remains obscure. Recently, endocytosis and stress response pathways 
such as the ubiquitin proteasome machinery have been linked to artemisinin resistance. With Plasmodium, 
however, ambiguity persists regarding a role in ART-resistance for another cellular stress defense mechanism 
called autophagy. Therefore, we investigated whether, in the absence of ART treatment, basal autophagy is 
augmented in PfK13-R539T mutant ART resistant parasites and analyzed whether PfK13-R539T endowed 
mutant parasites with an ability to utilize autophagy as a pro-survival strategy. We report that in the absence of 
any ART treatment, PfK13-R539T mutant parasites exhibit increased basal autophagy compared to PfK13-
WT parasites and respond aggressively through changes in autophagic flux. A clear cytoprotective role of 
autophagy in parasite resistance mechanism is evident by the observation that a suppression of PI3-Kinase 
(PI3K) activity (a master autophagy regulator) rendered difficulty in the survival of PfK13-R539T ART26

resistant parasites. In conclusion, we now show that higher PI3P levels reported for mutant PfKelch13 
backgrounds led to increased basal autophagy that acts as a prosurvival response to ART treatment. Our 
results highlight PfPI3K as a druggable target with the potential to re-sensitize ART-resistant parasites and 
identifies autophagy as a pro-survival function that modulates ART-resistant parasite growth.
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Session 3

Drug discovery for cancer chemotherapeutics

[IL-11] Rational Antitubulin Drug Design

Michel O. Steinmetz 
Paul Scherrer Institute, Switzerland

Tubulin plays essential roles in vital cellular activities and is the target of a wide range of proteins and ligands. 
Notably, antitubulin drugs like paclitaxel (Taxol) are used very successfully in chemotherapy. However, toxic 
side effects, the emergence of resistance, and their complex chemical structures hamper the development of 
next generation tubulin inhibitors. Using a combined computational and crystallographic fragment screening 
approach, we recently addressed the question of how many binding sites exist in tubulin. We identified 27 
distinct sites, of which 11 have not been described previously. We further identified 56 chemically diverse 
fragments that bound to 10 distinct tubulin sites. Based on this information, we developed the antitubulin small 
molecule Todalam with only two rounds of straightforward chemical synthesis. Todalam binds to a novel 
tubulin site, disrupts microtubule networks in cells, arrests cells in G2/M, induces cell death, and synergizes 
with vinblastine. The compound destabilizes microtubules by acting as a molecular plug that sterically inhibits 
the curved-to-straight conformational switch in the α-tubulin subunit, and by sequestering tubulin dimers into 
assembly incompetent oligomers. Our results describe for the first time the generation of a fully rationally 
designed small molecule tubulin inhibitor from a fragment, which displays a unique molecular mechanism of 
action. They thus demonstrate the usefulness of tubulin-binding fragments as valuable starting points for 
innovative antitubulin drug and chemical probe discovery campaigns. In more general terms, our studies lay 
down a framework that may help to discover new pockets in other pharmaceutically important targets and 
characterize them in terms of chemical tractability and allosteric modulation.

[IL-12] Molecular Characterization of Prostate Cancer: 
Prospects of Precision Medicine in India

Dr. Bushra Ateeq 
IIT, Kanpur

Cancer is a highly heterogeneous disease. Intra- and intertumoral molecular and genetic heterogeneity in 
cancers poses multiple clinical challenges. Hence, identifying molecular signatures of cancers allow their 
categorization into subtypes, and understanding the molecular underpinnings of these diverse cancer 
subtypes allows targeted treatment or precision medicine. Over these years, my group's efforts have been 
focused on the identification of the key genetic or epigenetic alterations that are involved in tumor progression. 
In parallel one of our goals is to translate the mechanistic understandings of these tumor-specific alterations to 
decipher emergent properties of cancer such as drug resistance, immune evasion, and metastases. In my 
talk, I will share the inroads that our group has made into the molecular understanding of two specific subtypes 
of prostate cancer, that are prevalent in India and worldwide. I will elaborate how our findings resulted in the 
identification of actionable genetic alterations or molecular pathways that paved the way for precision 
therapeutic interventions and strategies for disease management. 
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[IL-13] Overcoming Various Drug Discovery Challenges Using Targeted Protein 
Degradation (TPD) as New Modality. 

Dr. Susanta Samajdar 
Aurigene

Application of Protein Degradation Technique in Discovery of Differentiated Cancer Therapy The BAF 
(SWI/SNF) chromatin remodeling complex comprises of two mutually exclusive ATPases, SMARCA2 (BRM) 
and SMARCA4 (BRG1), that affect the mobilization and positioning of nucleosomes on DNA and thereby 
regulates important cellular functions including transcription, DNA recombination, DNA repair and 
chromosome decatenation during mitosis. SMARCA4 is frequently overexpressed in several types of 
cancers. Overexpression has been linked to increased proliferation and survival, as well as aggressive 
tumors and poor prognosis. SMARCA4 knockdown in these tumors lead to inhibition of proliferation and 
increased sensitivity to known chemotherapeutic agents, supporting the validity of targeting SMARCA4. 
Genetic silencing studies have established that the oncogenic activity of tumors lacking SMARCA4 is 
primarily driven by SMARCA2-containing residual SWI/SNF complex, suggesting the importance of dual 
inhibition of SMARCA2 and SMARCA4. While SMARCA4 is known to play a vital role in maintaining the 
oncogenic transcription program and driving proliferation in leukemia, the impact of dual SMARCA2 and 
SMARCA4 inhibition/degradation in various solid  and hematological cancers is largely unexplored. Multiple 
lead compounds with low IV clearance and good oral bioavailability in rodents were identified. Advanced lead 
compounds are currently being evaluated in rodent tolerability, PK-PD and efficacy experiments. Some initial 
results will be presented.

[IL-14] Development of Synthetic Compound to Inhibit AKT Signaling through 
Targeting Non-Conventional Site: Implication in Cancer Therapeutics

Manas Kumar Santra 
National Centre for Cell Science, Pune, Maharashtra

The PI3K/AKT kinase signaling pathway is involved in controlling numerous cellular processes including cell 
proliferation, growth, metabolism and survival and is frequently hyperactivated in most of the cancers. 
Activated AKT signaling pathway plays vital role in initiation, progression and metastasis of cancer. Therefore, 
aberrant AKT signaling pathway in multiple cancers has made it an attractive therapeutic target. However, 
small molecule inhibitor failed in clinical application because of severe cytotoxicity. Most of these molecules 
were design against the kinase domain of AKT. 

Pleckstrin homology (PH) domain is essential for the membrane recruitment dependent activation of AKT 
kinase. Upon activation, AKT kinase initiates the signaling cascade. Here, we have developed non-lipid based 
small molecule PS10 against the PH domain of AKT. PS10 restricts the membrane localization of AKT and 
abrogates its phosphorylation dependent activation. Serendipitously, we observed that PS10 facilitates the 
proteasomal degradation of acetylated AKT. We have unveiled the intriguing mechanism of anti-cancer 
activity of PS10 and established a switch between AKT and E3 ubiquitin ligase signaling pathway. Taken 
together, our findings suggest that PS10 might represent a new avenue for developing the anticancer 
therapeutics for intervention of AKT signaling which warrants further pre-clinical characterization.
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Session 4

Opportunity & challenges in phytopharmaceuticals 

and nutraceuticals

[IL-15] Going beyond the Roots: Pharmacological and Toxicological Assessments 
of Ashwagandha (Withania somnifera) Aerial Parts

Dr. Anurag Varshney 
Patanjali Research Institute, Haridwar

Withania somnifera (Ashwagandha) is recognized as a valuable medicinal herb in several ancient systems of 
medicines around the world. The COVID-19 pandemic has increased the public awareness and acceptance 
of herbal medicines, more so for those derived from W. somnifera. The traditional medicines recommend the 
use of W. somnifera roots, as whole or as powdered extracts, thus, limiting the optimal therapeutic use of the 
entire plant. The medicinal properties of the aerial parts of W. somnifera still remain under-explored, despite, a 
growing demand of this plant as raw material for several phyto-pharmaceutical companies around the world. 
One of the remedial properties exhibited by aerial parts of W. somnifera, is the anti-viral effect of W. somnifera 
leaf extract against SARS-COV-2 virus. Withanone, present in this extract prevented SARS-CoV-2 virus from 
binding to human lung cells, and relieved experimental zebrafish from COVID-19 symptoms. Tapping into the 
therapeutic potentials of medicinal plants sometimes require process optimization. A very good example is the 
oil produced through super critical fluid extraction from the seeds of W. somnifera, using CO  at high pressure 2

and low temperature as a solvent. This oil has exhibited excellent anti-psoriatic effect in a pre-clinical murine 
model of the disease. W. somnifera seed oil quite efficiently ameliorated psoriatic lesions and other tell-tale 
symptoms of psoriasis through modulation of inflammatory cytokines.    Besides, the fatty acid composition of 
this oil was found to be an effective anti-biofilm agent against Salmonella enterica, a gram-negative pathogen 
that causes Salmonellosis, in livestock and humans, alike. The W. somnifera whole plant extract showed 
inhibitory effect on the fungus, Sporothrix globosa, known to cause a chronic fungal skin infection called 
Sporotrichosis. This disease usually goes unnoticed as mere skin rashes, and thus, mostly left untreated, 
until, it develops chronicity and recalcitrance to treatment. Taken together, these observations highlighted 
some of the novel therapeutic potentials of the aerial parts of W. somnifera. Recently, some sporadic reports 
have linked hepatotoxicity with consumption of commercially available W. somnifera products. Hence, it is 
important to establish the toxicological safety of this plant. The OECD-407 compliant non-clinical safety 
assessment of the whole plant extract of W. somnifera has established an acceptable toxicological profile. 
Considering the untapped therapeutic potential of W. somnifera, a pre-emptive comprehensive approach to 
establish the clinical safety and efficacy of aerial parts of W. somnifera is urgently required to cope with its 
changing global demand-supply landscape as raw material for phyto-pharmaceutical industries.

[IL-16] Phytopharmaceuticals: 
A New Hope for Uplifting the Traditional Medicine in India

Sandip B. Bharate 
Natural Products & Medicinal Chemistry Division, CSIR - Indian Institute of Integrative Medicine, Canal 

Road, Jammu-180001, India. 

A vast amount of traditional knowledge is available in Ayurveda and TCM that requires thorough scientific 
validation for using them as a modern medicine. In this direction, in 2004, US-FDA took a major step to create 
a separate guideline for the regulation of botanical drugs. Accordingly, CDSCO has also created a distinct 
path, “phytopharmaceuticals” for developing botanical medicines in India. This new regulation for 
phytopharmaceuticals is in line with regulations in the USA, China, and other countries involving scientific 
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evaluation and stringent data generation. This regulation is expected to develop new drugs from botanicals in 
a scientific way and would help in the acceptance of herbal products by the modern medical profession. We 
have been actively working in this area toward scientific validation of a few important medicinal plants for 
development as phytopharmaceutical drugs. The regulatory guidelines and key requirements for IND-

1-3enabling along with case studies  from our own research will be presented in the lecture.

References: 1. Kumar V; Bharate SS; Bhurta D; Gupta M; Gandhi SG; Singh D; Jaglan S; Kumar A; Vishwakarma RA; Bharate SB. J. 
Ethnopharmacol., 2020, 254, 112758. 2. Bharate SB; Kumar V; Bharate SS; Singh B; Singh GD; Singh A; Gupta M; Singh D; Kumar A; 
Singh S; Vishwakarma RA. J. Integr. Med., 2019, 17, 192–204. 3. Bharate SS; Kumar V; Singh GD; Singh A; Gupta M; Singh D; Kumar A; 
Vishwakarma RA; Bharate SB. ACS Omega, 2018, 3, 9572−9585.

[IL-17] Transient receptor potential (TRP) channel triagonist based combination 
nutraceuticals for obesity therapeutics 

Mahendra Bishnoi 
NABI Mohali

[IL-18] Integration of System Biology Based Approach for Development of 
Ethnopharmacology  

Pulok Kumar Mukherjee, Amit Kar 
Institute of Bioresources and Sustainable Development, Department of Biotechnology, Ministry of Science 

and Technology, Govt. of India, Takyelpat, Imphal 795001, India

Ethnopharmacology have been using from the ancient time to manage and treat human ailments. 
Ethnopharmacology based drug development are gaining global acceptance because of their therapeutic 
approach and less toxicity. Ethnopharmacology stands for a unique viewpoint for extensive and 
multidisciplinary research with the integrated approaches for development of newer drug from natural 
resources especially from Medicinal Plants. Medicinal plants are used in diverse traditional systems of 
Medicine. Evidence based validation of the ethnopharmacological claims on traditional medicine is the need 
of the hour for its globalization and promotion.

The use of medicinal plants or its derived formulation is more prevalent in developing countries. Herbal 
medicines are botanical mixtures which present synergy of poly-pharmacological phyto-combinations that 
modulate the activity of target networks of underlying disease phenotypes are more effective than purified 
compounds due to beneficial “synergistic” interactions. Metabolomics enabled the profiling of herbal extracts 
and formulations in high resolution through hyphenated technology including LC-MS/MS, GC-MS and NMR 
providing the possibility of multi-component drug discovery. Combination synergy is a multi-dimensional 
concept where synergy can be observed from a network pharmacology perspective. This network 
pharmacology with metabolomics has been proven to be effective in elucidating the mechanisms of action of 
medicinal plants and complex traditional formulations. The synergistic combination of molecules interacts 
with target-disease networks which provide novel, mechanistic insights towards understanding their 
therapeutic potentials through neighbourhood-based network pharmacology approach. This approach will be 
beneficial for effective evaluation of safety and toxicity of botanical mixtures along with the probable 
mechanism of action against disease condition. The system biology based approach coupled with modern 
metabolomics investigations will unfold enormous possibilities for validation and development 
Ethnopharmacology and herbal medicine at large.  
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[IL-19] Display Technology in Virus-Like Particles Using Silkworm Expression 
System

Enoch Y. Park 
Research Institute of Green Science and Technology, Shizuoka University 

email: park.enoch@shizuoka.ac.jp 

Virus-like particles (VLPs) are empty virus particles formed by the self-assembly of structural proteins without 
encapsulating the viral genome. Furthermore, innate immunity can be activated due to efficient capture by 
immune cells. Furthermore, since it induces a more specific adaptive immune response, it is attractive as a 
vaccine candidate. In this study, we focus on the display of antigens on virus-like particles (VLP). Recently, 
SpyTag (SpT)/SpyCatcher (SpC) molecular adhesive has been known. SpT and SpC are 13 amino acid 
peptides and 116 amino acid proteins isolated from Streptococcus pyogenes. The binding between SpC and 
SpT is based on an isopeptide bond, which can spontaneously give high yields of SpC-SpT conjugate under 
various pH, temperature, and buffer conditions. This system was validated in a silkworm-bacmid expression 
system. We constructed bacmids by fusing Venus, a type of EGFP, to the N-terminus of SpC and mCherry to 
the N-terminus or C-terminus of SpT and expressed them in the display. Canine parvovirus-like particles 
(CPV-LP) were tried for antigen display. The fluorescent protein EGFP as a model antigen protein, SpC-
EGFP, was prepared by inserting SpC into the N-terminus of EGFP. L1-SpT and L2-SpT were prepared by 
inserting SpT into surface loops 1 (S226-G227) and 2 (T391-G392) of VP2 to improve the antigen displaying 
ratio, and EGFP-displaying CPV-LP was purified. As a result, L1-SpT showed a displaying efficiency of 
80.3%. In addition, immunoelectron microscopy confirmed the display of EGFP on the CPV-LP surface. This 
result clarified that the amount of antigen displayed could be dramatically changed depending on the 
displaying site of CPV-LP.

[IL-20] Recombinant Human Innate Immune Proteins for Therapy of Prostate 
Cancer 

Taruna Madan
1Department of Innate Immunity, Indian Council of Medical Research (ICMR)-National Institute for 

Research in Reproductive and Child Health, Mumbai, India

Pattern recognition receptors, soluble, cytoplasmic and membrane-bound, are integral components of innate 
immune response. They are the first sentinels to differentially recognise non-self / altered self and mediate 
appropriate signaling to alert and alarm other immune components. Surfactant protein D (SP-D), a soluble 
collagen-containing calcium dependent C-type lectin or collectin with ability to recognise carbohydrate-
patterns, is emerging as a potent anti-tumor agent in several cancers. We were the first to report its anti-tumor 
potential, a serendipitous discovery while investigating its direct interaction with human eosinophils. Kankavi 
et al., 2014, reported a significant reduction in SP-D at the malignant sites of human prostate cancer (PCa) 
tissues, associated with an increasing Gleason score and severity. With a functional trimeric recombinant 
fragment of human SP-D (rfhSP-D), we reported induction of intrinsic apoptotic pathway in human prostate 
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cancer cells PC3 and LNCaP and in human PCa biopsy explants via GRP78 (HSPA5) (Thakur et al., 2019; 
2021). The early (PIN stage, prostatic intraepithelial neoplasia) and late stage (poorly differentiated 
adenocarcinoma stage) of transgenic adenocarcinoma of mouse prostate (TRAMP) model exhibited 
significantly decreased SP-D mRNA expression along with proteolytic degradation of SP-D protein. In ex-vivo 
cultured TRAMP tumor explants, treatment with rfhSP-D and elastase inhibitor, sivelestat, caused dynamic 
macrophage polarization towards M1 with downregulation of PMN MDSCs. rfhSP-D induced immunogenic 
cell death in TRAMP-C2, murine PCa cells, with significantly increased release of HMGB1 from the nucleus 
and increased CRT translocation to the cell surface (Ganguly et al., 2022). Importantly, intraperitoneal 
administration of rfhSP-D exhibited significant therapeutic efficacy in vivo in the TRAMP mice. rfhSP-D 
treated PC3 cells, a metastatic prostate cancer cell line, showed no significant change in the transcript and 
protein expression of GRP78 or E-cadherin but a significant increase in the levels of β-catenin. These results 
highlight novel innate immune surveillance mechanisms of SP-D in PCa, namely induction of intrinsic 
apoptosis, blocking pro-survivor signaling, immunogenic cell death and immunomodulation to transform an 
immunologically “cold” tumor into a “hot” tumor leading to tumor-cell death. The anti-cancer activity of rfhSP-D 
is broad spectrum and effective possibly due to the simultaneous targeting of multiple growth factors, kinases, 
transcription factors, apoptotic and immune mechanisms.

[IL-21] Engineered Proteins - A New Era of Biopharmaceuticals Innovation

Prof. Abhay H Pande 
NIPER-SAS Nagar 

With the advancement of medicine, the utility of proteins therapeutics is increasing exponentially. However, a 
significant number of protein therapeutics suffers from serious limitations, which includes their sub-optimal 

pharmacokinetics. In this presentation, Prof. Pande will talk about emerging field of protein engineering for 

improving the short circulatory half-life of protein therapeutics. He will also share the data of one of his 
TMresearch program in which engineered human arginase 1 (LBURGINAZE ) is being developed as a broad-

spectrum anti-cancer agent.

[IL-22] Bacterial Pore-Forming Toxins: Structural Basis of Membrane-Damaging 
Virulence Mechanism

Kausik Chattopadhyay 
Professor, Department of Biological Sciences, IISER Mohali

Pore-forming toxins (PFTs) are the unique class of membrane-damaging proteins. PFTs are implicated in 
wide array of biological processes ranging from the bacterial virulence mechanisms to the effector functions of 
the vertebrate immune system. The major part of our research over the past several years remained focussed 
on the structure-function mechanism of one such bacterial PFT, Vibrio cholerae cytolysin (VCC). Upon 
encountering the target cell membranes, VCC forms transmembrane heptameric β-barrel pores. Through our 
studies we have elucidated some of the distinct steps of the β-barrel pore-formation by VCC. We have also 
elucidated multiple interaction mechanisms that play critical regulatory roles in the membrane-binding and 
pore-formation mechanism of VCC. In a very recent study we have also explored the mechanism that 
regulates the structural rearrangement of the pore-forming motifs in the process of β-barrel pore-formation by 
VCC. Taken together, our studies have provided critical new insights regarding the membrane pore-formation 
mechanism of VCC, and have also enriched the current understanding regarding the evolution of structure-
function mechanisms in the family of β-barrel PFTs, in general.
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[IL-23] Emerging Technologies for design and development of 
Vaccines against Bacterial and Viral Pathogens

Dr. Ravi P.N. Mishra
Principal Scientist 

CSIR-Institute of Microbial Technology, Ministry of Science and Technology, 
Govt. of India, Sector 39A, Chandigarh

Historically, vaccines are considered as one of the most effective and sustainable ways to combat infectious 
diseases. COVID-19 vaccines are newest example that helped us to overcome the global pandemic. Newer 
vaccine technologies have a great potential for rapid development, as well as scaleup and  large-scale 
production of safe and efficacious vaccines. During COVID-19 pandemic world have observed a paradigm 
shift in the approach of development of vaccines using various innovative technologies like mRNA, viral 
vectored, Protein subunit and peptides. The development of COVID-19 vaccines with wrap speed was 
possible because of invention and preclinical validation of various platform technologies using genomics, 
proteomics, structural biology, immune-informatics, novel adjuvant & delivery systems, in the synergism of 
novel process development technologies.   The present talk will be focused on how these novel technologies 
are helping for rapid vaccine development against various viral and bacterial pathogens.

18



Session 6

Challenges in key intermediates and APIs development

[IL-24] New Adjuvants to Bring Life Back to Old Antibacterials

Prof. Paul W Groundwater 
University of Sydney, Australia

Only two new classes of antibacterial agents have been approved since 2000, with both active only against 
Gram positive organisms. The Centers for Disease Control and Prevention (CDC) 'Antibiotic Resistance 
Threats in the USA 2019' report lists multi-drug resistant (MDR) Gram negative organisms, such as MDR P. 
aeruginosa and carbapenem-resistant Enterobacteriaceae (CRE), amongst the urgent and serious threats to 
healthcare, responsible for 32,600 and 13,000 estimated cases of nosocomial infection in 2017, respectively.  

MDR in Gram negative bacteria represents a global health crisis, with the carbapenem-resistant (CR) Gram-
negative pathogens being the most problematic due to severely limited treatment options. One possible 
solution to this problem is the re-assessment of the activity of approved antibacterials; so far, the focus in this 
area has been on -lactam / -lactamase inhibitor combinations.

We are using a multi-disciplinary approach, involving computer-aided drug discovery, synthesis and 
microbiological evaluation to the discovery of adjuvants for fosfomycin and the carbapenems.  Drug-adjuvant 
combinations have the potential to provide new treatment options through targetting resistance to fosfomycin 
and the carbapenems, which are approved antibacterials with broad spectrum activity (against both Gram 
positive and negative pathogens).  These agents have good bioavailability, exhibit very low toxicity and have a 
long track-record of safety in humans.

[IL-25] Integrating Raw Materials and Atom-economy for Efcient API Synthesis

Dr. Prathama S. Mainkar 
Department of Organic Synthesis & Process Chemistry CSIR-Indian Institute of Chemical Technology, 

Hyderabad, email: prathama@iict.res.in 

Life expectancy of humans has doubled in less than a century due to the advances made in finding new and 
better therapeutics for the diseases which were life-threatening earlier. The contributions in developing cost-
effective better processes for drug molecules has helped Indian pharmaceutical industry gain a position of 
prominence, specially in the manufacture and supply of generic APIs. Though life-saving, the prices of APIs 
and their Key Starting Materials (KSMs) fluctuate based on the geopolitical situations. In addition, changing 
environmental protection laws are making the processes unviable.

“Atmanirbharat Bharat” and “Make in India” programmes by Government of India have encouraged 
researchers to explore new technologies for making essential drug molecules affordable with reducing 
environmental impact. The research carried out by our group has focused on developing greener processes 
using indigenous chemicals integrating atom economy. The present lecture will delineate efforts towards 
synthesis of APIs such as Favipiravir, Remdesivir, Tapentadol, Lipoic acid etc.
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[IL-26] Nitrosamine Impurities and its impact on the Development of 
API/DS and its Intermediate

Dr. Ketan Agravat 
rK3 Solutions, Gujarat

Nitrosamines or N-Nitrosamines are known to be carcinogenic and are International Agency for Research on 
Cancer (IARC) anticipated it to be human carcinogens. It produces a DNA alkylating agent simply put a 
Genotoxic compound. The Nitrosamines are classified as “cohort of concern” in ICHM7 because of mutagenic 
potency. Although present in trace amounts in foods, air and water, until 2018 these compounds were not 
known to be present in “sartan” active pharmaceutical ingredients (APIs) and were therefore not recognised 
as impurities in the quality dossiers of any sartan products. Over a period of time these impurities are detected 
in several other class of medicines and till date new compounds are reported in medicines.

At the root of these different sides to the nitrosamine problem prevention, removal, detection is the chemistry 
of nitrosamines, and so an understanding of nitrosamine chemistry is essential to developing effective 
mitigation processes for environmental and public health. In particular, leveraging the chemical behavior of 
these carcinogens will enable the development of better sensors and better extraction materials. 

Tapentadol hydrochloride

Mechanism of Nitrosamine formation
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The discovery of Nitrosamine containing impurities in medicinal products has put lot of pressure on 
pharmaceutical industry specially on the Research & Development team to negotiate various different 
pathways to circumvent the formation of these impurities and other similar Mutagenic impurities in Drug 
Substance and Drug Products. Similarly other cohort of concern compounds identified in ICH are aflatoxin-
like-, and alkyl- azoxy structures. The specification limits for any medicinal product are calculated based on 
the TTC-based acceptable intake i.e. 1.5µg/day or AI(ng/day)/maximum daily dose in mg. This presentation 
scans through the new challenges for R&D, Quality, Regulatory personnel to keep them informed.
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Session 7

Pharmacoinformatics and Artificial Intelligence

[IL-27] Computer Simulation of the Interactions of Drug Molecules with Polymer 
Excipients, Protein Crowders and Target Receptors

 Rebecca C. Wade

1Molecular and Cellular Modeling Group, Heidelberg Institute for Theoretical Studies (HITS), Schloss-
2Wolfsbrunnenweg 35, 69118 Heidelberg, Germany,  Zentrum für Molekulare Biologie (ZMBH), DKFZ-ZMBH 

Alliance and Interdisciplinary Center for Scientific Computing (IWR), Heidelberg University, Germany, 

website: h�ps://websda.h-its.org/

Molecular modeling and simulation approaches are well-established as an essential component of the 
multidisciplinary toolset for structure-based drug design. Our recent work on the design of anti-parasitic 
agents against trypanosomatids illustrates how modeling can aid the design of high- affinity target-selective 
compounds while accounting for protein binding pocket flexibility [1,2]. However, this work also highlighted the 
need to simultaneously combine receptor docking-based approaches with compound property-based 
optimization to identify compounds that not only have high receptor selectivity but also have good anti-
parasite activity [2]. Numerous factors influence how a drug reaches its target receptor and recent advances 
in computational approaches make some of these amenable to study by computer simulation. To investigate 
the possible effects of crowded cellular environments on drug diffusion, we have applied Brownian dynamics 
simulations together with Line-FRAP experiments and molecular docking to reveal how the diffusion rates of 
small molecule drugs are affected by self-aggregation, interactions with protein crowders, and surface 
adsorption [3]. We have also carried out molecular dynamics simulations to investigate the interactions of 
poorly water-soluble drugs with excipient polymers that are used to improve their bioavailability; these studies 
show the potential of simulations to guide the choice of polymers for drug formulation. 

References: [1] Panecka-Hofman J, Poehner I, Wade  RC Anti-trypanosomatid structure-based drug design – lessons learned from 
targeting the folate pathway, Exp. Op. Drug Disc., (2022)  17:9, 1029. [2] Pöhner I, Quotadamo A, Panecka-Hofman J, …. Costi MP, 
Venturelli A, Wade RC. Multitarget, Selective Compound Design Yields Potent Inhibitors of a Kinetoplastid Pteridine Reductase 1. J. Med. 
Chem. (2022) 65, 9011. [3] Dey D, Nunes-Alves A, Wade RC, Schreiber G, Diffusion of small molecule drugs is affected by surface 
interactions and crowder proteins, iScience (2022) 25 (10), 105088.

[IL-28] 

Dr. Balvinder Singh
IMTECH, Chandigarh

[IL-29] Articial Intelligence in Translational Pharmaco

Dr. Bikash Medhi
PGIMER, Chandigarh

The term “pharmacovigilance” comes from the combination of Greek words “pharmakon” 
(drug) and “vigilare” (vigilance) (keep watch). Following the thalidomide disaster in 1961, 
WHO established the PV programme. PV is the study and avoidance of adverse effects and 
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other drug-related concerns in medications. Every day, the PV software captures large 
volumes of data, making processing challenging. The initiative has been expanded to cover 
pharmacovigilance for traditional and complimentary drugs, medical devices, herbs, blood 
products, materiovigilance, hemovgilance and herb vigilance. PV databases include 
VigilFlow, VigiLyze, VigiBase and Vigi Access. The WHO-collaborating Uppsala Monitoring 
Center (UMC) was formed in 1978. In public, the WHO use VigiFlow, VigiBase, VigiLyze, 
and VigiAccess. For the purpose of analysing case reports, PV provides VigiMatch, 
VigiGrade, and VigiRank. However, Artificial Intelligence (AI) may reduce case processing 
expenses in order to increase PV operations. AI teaches computers to do human-like tasks. 
AI is designed to solve issues. AI elements include machine-learning (ML) and natural 
language-processing (NLP). Machine learning approaches investigate genomic and 
imaging data. NLP recognises and interprets unstructured and free-text forms of human 
discourse. AI is used in medical diagnosis, clinical therapy, detection, and prediction of 
results, among other things. Human health issues may be avoided with the aid of proper 
monitoring in the medical field. Thanks to its ability to learn and correct its own mistakes, AI 
can employ a complex algorithm to sift through mountains of healthcare data in search of 
actionable insights. PV was developed to track long-term drug profile, including adverse 
effects. PV analyses, conveys risk, and evaluates life-saving medications such as anti-
cancer, anti-TB, and anti-viral therapies on a fast-track system so that patients may easily 
assess them.

[IL-30]  Next Generation Sequencing and Metagenomics

Dr. Srikant Mantri
NABI, Mohali
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Session 8

Medical Devices/Drug - Device Interactions: Path Ahead

[IL-31] Rethinking Solutions for Healthcare Technologies

Neetu Singh
Center for Biomedical Engineering, Indian Institute of Technology, 

Hauz Khas, New Delhi 110016, email: sneetu@cbme.iitd.ac.in

Among myriad of health issues of global populace today, the problems associated with better means of 
diagnosis, and repair and regeneration of organs, bones, cartilages, etc. remain a big challenge. The prospect 
of using nanoscience and nanotechnology as a tool to answer questions arising out of these healthcare issues 
are exciting and form the basis of this talk. Nanostructures, due to their similar size scale as bio-
macromolecules and cellular components, provide an unprecedented opportunity to target and potentially 
modulate important biological processes. Some of the key nanotechnology based scientific and technological 
contributions from our laboratory that will impact future healthcare strategies impacting disease diagnostics, 
better therapeutics delivery and tissue engineering will be discussed. Briefly, examples illustrating how 
knowledge of chemical science & nanotechnology has enabled us to develop platform technologies for easy 
quantification of cell growth, migration and disease progression along with nano-based solutions from our lab 
for improving drug delivery, wound healing and tissue engineering will be discussed.

[IL-32] A Flowless and User-Friendly Microuidic Device for Drug Testing

Abhijit Majumder
Dept of Chemical Engineering, IIT Bombay. email: abhijitm@iitb.ac.in

Drug testing is a crucial part of the drug discovery pipeline, in which the efficacy of newly discovered 
molecules is investigated in target cell types. However, the conventional multi-well plate assays used for drug 
testing are time-consuming and prone to evaporation loss and manual error owing to the handling and mixing 
of different solutions at low volumes to create different concentrations. As an alternative various microfluidic 
devices have been proposed. However, fabrication of microfluidic devices involves the use of multi-step 
photolithography techniques. They also need accessories such as syringe-pumps, tubings, and valves that 
make them unportable and unsuitable for regular incubators used for cell-related studies. In this study, we 
attempted to overcome the above-mentioned issues by designing a concentration gradient generator that 
does not include flow, and hence any additional accessories. We have developed a method for fabricating the 
template for the microfluidic device using a non-conventional technique by exploiting the Saffman-Taylor 
instability in a lifted Hele-Shaw cell (LHSC). Using this template, we fabricated a polydimethylsiloxane 
(PDMS) device comprising two reservoirs, a source and a sink, connected through a mesh of channels. We 
demonstrated using fluorescein isothiocyanate (FITC) and COMSOL simulations that the device is capable of 
generating a static concentration gradient for at least 5 days. The drug efficacy determined using the device 
was consistent with that reported in the literature for TMZ (temozolomide) and curcumin on a glioblastoma cell 
line (U87MG). We also demonstrated the possibility of conducting post-drug testing study in the device by 
immunostaining of actin and tubulin post TMZ treatment. In summary, we developed a static, user-friendly, 
and portable device for high-throughput drug testing.
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[IL-33] Development of In Vitro Diagnostic (IVD) Medical Devices: 
Role of Standards and Monographs 

Dr. Sanjeev Kumar Gupta 
Managing Consultant – Intrust Consultin), A-301/A Green Heritage, 79-80, Sector 20, Kharghar 410210, 

Maharashtra (India), Contact: 9879617573, email: info@intrust-consulting.com 

The field of clinical diagnostics plays an increasingly important role in today's medical evaluations, clinical 
decision-making, and disease management.  The in vitro diagnostics are those tests that utilize biological 
samples taken directly from the patient and are analysed outside the body to detect and quantify the presence 
of a specific biological marker. These specific markers or analytes include pathogens, circulating proteins, 
and electrolytes, as well as genomic alterations including gene mutations, chromosomal copy number 
variations, and messenger RNA transcripts.

The typical development process of an IVD assay, from its initial design through validation, is a lengthy and 
tedious process and it is focused on demonstrating that the assay's analytical performance reflects the 
capability of detecting the analyte in an accurate and reproducible manner as well as the clinical performance 
of the assay. 

Development timelines for IVD products are partially impacted by their inherent regulatory requirements and 
the need to fulfil data expectations. The regulatory requirements for the IVD are market-dependent and can 
vary substantially on where the product is to be registered.

The IVD tests for infectious diseases (viral, bacterial, fungal, and parasitical) and non-infectious diseases 
(Preterm Delivery risk stratification and Preterm Rupture of Membrane) were developed by considering all the 
above aspects. Two examples will be presented in the lecture with technical details. Each test met analytical 
and clinical performance requirements.  
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Session 9

Therapeutics Approaches for CNS Diseases

[IL-34] Clinically Meaningful Improvement in Neurological Outcome by Sovateltide 
(Tycamzzi™) in Treating Acute Cerebral Ischemic Stroke Patients

Anil Gulati 
Chairman and CEO, Pharmazz, Inc., Willowbrook, IL, United States of America

™Sovateltide (Tycamzzi ) is a novel first-in-class ET  receptor agonist that promotes neuroprotection and B

neuroregeneration and enhances the expression of markers for neuronal progenitor cells to produce 
neurovascular remodeling after CNS damage. Additionally, it protects neural mitochondria and has potent 
antiapoptotic activity. Sovateltide demonstrated significant efficacy in animal models of cerebral ischemia. 
Furthermore, extensive toxicological studies indicated it is safe. Therefore, we conducted human phase I and 
II studies to establish the safety and efficacy of sovateltide. A phase III prospective, multicentric, randomized 
study was conducted in acute cerebral ischemic stroke (ACIS) patients 18 through 78 years of age. Following 
radiologic confirmation of ischemic stroke, patients could be enrolled with NIHSS score greater than 5. 
Excluded were patients with intracranial hemorrhage and those receiving endovascular therapy. A total of 158 
patients with ACIS were randomized. Patients completing a 90-day follow-up received saline (n=70; 45 male, 
25 female) or sovateltide (n=67; 45 male, 22 female) treatment at a median interval of 18.71 and 18.58 hours, 
respectively, after the onset of stroke. Both cohorts' baseline characteristics, ASPECTS values, and SOC 
were similar. A significantly (p=0.004) greater number of patients in the sovateltide group (76.1%) had an 
improvement of mRS of ≥2 points from the baseline compared to the control group (52.8%) at 90 days of 
treatment. The scores on the mRS at 90 days show an ordinal shift that highly favors sovateltide therapy (56% 
in control vs. 81% in sovateltide shift in mRS range 0-2). An improvement of NIHSS of ≥6 points vs. baseline at 
90 days of treatment was significant (p=0.033) in the sovateltide (80.6%) compared to the control (64.2%) 
group. The number needed to treat (NNT) patients (having mRS of 2 or less at 90 days) with sovateltide was 5 
(95% CI 2.6 to 12.2). Sovateltide demonstrated practice-changing results with statistically significant and 
clinically meaningful improvement in neurological outcomes in patients with acute cerebral ischemic stroke. 
Trial Registration: Clinical Trials Registry, India; ctri.icmr.org.in, CTRI/2019/09/021373; clinicaltrials.gov, 
NCT04047563.

[IL-35] Impact of Comorbidities in Developing 
Neurotherapeutics for Ischemic Stroke  

Dr. Bharath Chelluboina 
University of Wisconsin-Madison, USA 

Progression of ischemic brain damage, revascularization, and recovery after a stroke depend on an array of 
existing comorbid conditions. The high rate of severe and disabling strokes in patients with comorbidities 
limits the use of frontline stroke therapeutics and increases the risk of recurrent stroke. Notably, hypertension, 
diabetes, renal dysfunction, etc., not only increase the risk of stroke but also interfere with the therapeutics by 
modulating the therapeutic agents' kinetic and dynamic aspects. Further, the prevalence, age of onset, and 
pathophysiology of stroke in the presence of comorbidities differ significantly between males and females. In 
the case of stroke, younger males tend to show a higher risk than younger females, while this trend reverses 
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with age. The therapeutic potential and safety of medications used to treat stroke in comorbidities remain less  
conclusive. The topic "Impact of comorbidities in developing neurotherapeutics for ischemic stroke" will 
highlight the significance of aging, sex, comorbidities, and time to target while developing stroke therapies.     

[IL-36] Novel Anti-Platelet Targets to Inhibit Thrombosis

Anil K. Chauhan 
Professor and Director, Thrombosis and Vascular Biology, 

Division of Hematology/Oncology, Department of Internal Medicine, 
University of Iowa, Iowa city, USA.

Platelet hyperactivation and thrombotic risk are associated with several pre-comorbid conditions, including 
obesity, hypertension, hyperlipidemia, atherosclerosis, and cancer. These pre-comorbid conditions often 
increase the risk of coronary artery disease or ischemic stroke. Current strategies to prevent acute coronary 
syndrome and ischemic stroke in at-risk patients rely on antiplatelet drugs (e.g., aspirin and P2Y12 inhibitors), 
which do not translate into clinical efficacy in a third of patients. More potent anti-platelet agents such as 
glycoprotein IIbIIIa inhibitors (e.g., abciximab) are associated with bleeding complications and are not 
suitable for long-term use. Therefore, understanding the cellular mechanism that regulates platelet activation 
and thrombosis is of considerable importance. Very little is known about the role of metabolic regulatory 
mechanisms in platelet activation and thrombosis. Dimeric pyruvate kinase M2 (PKM2) is a crucial regulator 
of aerobic glycolysis that facilitates the production of lactate and metabolic reprogramming. We found that 
limiting PKM2 dimer formation, using a small molecule inhibitor ML265, negatively regulates lactate 
production and glucose uptake in human and murine stimulated platelets. Furthermore, limiting PKM2 dimer 
formation reduced agonist-induced platelet activation, aggregation, clot retraction, and thrombus formation 
under arterial shear stress in vitro in both human and murine platelets. Mechanistically, limiting PKM2 
dimerization downregulated PI3 kinase mediated Akt /GSK3 signaling in human and murine platelets. Animal 
studies using platelet-specific PKM2-deficient mice confirmed a role for PKM2 in regulating multiple aspects 
of platelet function and arterial thrombosis. These findings reveal a major role for PKM2 in coordinating 
multiple aspects of platelet function, from metabolism to cellular signaling to thrombosis, and implicate PKM2 
as a potential target for antithrombotic therapeutic intervention.

[IL-37] Preclinical Therapeutic Implications of Nano-Melatonin for 
Neurodegenerative and Inammatory Diseases

Dr. Surajit Karmakar 
Chemical Biology Unit, Institute of Nano Science and Technology, Knowledge City, 

Sector 81 Mohali, Punjab-140306, India Email: surajit@inst.ac.in 

Melatonin (MEL) is a well known agent having anti-inflammatory, anti-oxidative and neuroprotective potential. 
The promising medicinal value of melatonin (MEL) has been limited due to its short half-life, low bioavailability, 
poor solubility, and extensive first-pass metabolism. Hence, we have demonstrated the variable methods to 
synthesize melatonin loaded nanoparticles to improve the melatonin delivery as a therapeutic agent against 
multiple disease preclinical models.  In Parkinson's disease (PD) preclinical models, highly biocompatible 
melatonin enriched polydopamine nanoformulation (mPDAN) conferring collective neuroprotective efficacies 
attributes anti-oxidative, anti-inflammatory, and anti-apoptotic pathways activation suggests melatonin 
nanocomposites as a potential therapeutic candidate for PD therapy. The characteristic prolonged 
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sustainable melatonin release enables it to protect the neurodegeneration associated sequelae of 
mitochondrial damage, oxidative stress, activation of caspase-dependent and independent apoptosis, 
inflammatory signaling and neuronal cell death. Notably, mPDAN targets α-SYN phosphorylation at serine 
129 prevents the deposition as high molecular weight oligomers, thus protecting the loss of the dopaminergic 
neurons in experimental mice PD model. Therefore, highly bio-compatible nanoformulation could be used as 
a potential candidate for PD therapy. In the diabetic retinopathy (DR) experimental model, we have 
demonstrated effective method to synthesize size tunable PDA-MEL nanoconjugates having enhanced 
sustainable drug release; anti-inflammatory and protective potential against high-glucose (HG) induced in 
vitro DR effects and streptozotocin (STZ) induced in vivo DR defects. The improved drug release, enhanced 
pharmacokinetics, potential of retinal targeting and VEGF reductions are proclaiming PDA-MEL 
nanoconjugates as promising therapeutic candidates in prevention of DR. In preclinical models of 
Inflammatory Bowel Disease (IBD), melatonin-chitosan nanocomposites exhibited better anti-inflammatory 
response in in- vitro and in-vivo IBD models attributed to nitric oxide (NO) reduction, inhibited nuclear 
translocation of NF-kB p65 and reduced IL-1β and IL-6 expression by improving therapeutic potential of 
melatonin through nanodelivery. Downregulating EZH2 by melatonin reduced the chemically induced 
inflammatory insults in vitro and in vivo. Exploration of molecular pathways has revealed interlink of EZH2 and 
NOS2, a hallmark of inflammation. Molecular mechanistic action of melatonin is attributed to inhibiting the 
expression and physical interaction of NOS2 and EZH2.
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Session 10

START UPS: Challenges and Opportunities

[IL-38] Tarun Gupta
SiCureMi Healthcare Synergy Building, IIT, New Delhi

[IL-39] Mr. Arun Prajapati
Grwodea Technologies Pvt. Ltd

[IL-40] Arnab Roy Chowdhury
Mestastop Solutions, Bengaluru

[IL-41] TV Radhakrishna Mullapudi
Pharmajen, Hyderabad

Session 11

Pharmacogenomics and Precision Medicine

[IL-42] Pharmacogenomics and Precision Medicine

Viraj Suvarna
Roche Pharma India, Mumbai

[IL-43] The Role of Mathematics, Statistics and Computers on the Evolution of our 

Understanding on the Disease, Health and Drugs

Dr G Narahari Sastry
CSIR-North East Institute of Science and Technology, Jorhat, 

E-mail: gnsastry@gmail.com, gnsastry@neist.res.in 

When humans are exposed to severe pain, injury or an unexplained weakness or lethargy to do things-this 
condition is identified with lack of health or the person is supposed to be inflicted with a disease. Thus, the 
health and disease are very closely connected and have an inverse relationship. Drug discovery has been a 
historic necessity. Obviously, it is a natural choice to look at natural sources such as plants, minerals, etc. 
which may of help in alleviating the pain or cure a disease. Then, when people are able to classify different 
diseases, a systematic way of understanding the relationship between drug and disease was established and 
the therapeutics formulated. There is  always a curiosity to link the causal factors to the symptoms of disease 
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or poor health.   While the entry of powerful computers has undeniably altered the way in which drug design 
and discovery practiced in academia and industry, the evolution of these methods reveals the multifaceted 
nature of the perspective. Computer aided methods, were initially inspired by lock and key concept giving 
raised to structure and analog based approaches. However, deeper insights into the details of the receptors 
and metabolic pathways, ADMET reveal the limitations of one-drug one-receptor approach. Every therapeutic 
agent is essentially toxic and the dosage is a crucial factor to determine the optimal benefit as opposed to the 
severe side effects. Side effects of medicines warrant a much deeper understanding the pathophysiology of 
the disease as well as a fair idea on the therapeutic interventions of drugs in off-targets. Polypharmacology, 
network pharmacology, genomics and personalized medicine have become essential to satisfy the regulatory 
compliance and assess the risk and efficacy factors. In the last decade or so the amount of data available is so 
vast and it is often outside the limits of comprehension of rational thinking. The quest to convert the data into 
knowledge has necessitated adoption of data sciences approaches in drug discovery. While the modern 
medicines have provided a wealth of knowledge, great ability to treat disease and in general increase the life 
span of health populations, there are certain areas where the most modern approaches appear to fail. 
Interestingly the number of cases where the traditional wisdom which exist in the several parts of the world for 
thousands of years seem to provide solutions where modern medicine reaches a road block. Therefore, it is 
conceivable to think of a holistic approach integrating molecular modeling, mathematical modeling and data 
science approaches with a clear focus on providing right solutions to the needy patients. Therefore, future 
appear to lie in personalized medicine, where a large number of factors including the patient genetic, 
biochemical, anthropometric and life style parameters need to be considered before engaging in treatment.  
The scope and need to employ artificial intelligence and IoT approaches appeared to be indispensable not 
only in diagnostics but also in drug design. 

[IL-44] Machine learning based method for identication of novel bioactive 
secondary metabolites by mining bacteria genes and human microbes

Dr Debasisa Mohanty
National Institute of Immunology, New Delhi
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Session 12

Challenges and Opportunities in Drug Discovery and Development

[IL-45] Innovations and challenges in nutraceutical formulation development 

Mr Arjun Dasoondi
Amway, Gurugram 

[IL-46] Drug development emerging trends and perspectives 

Dr Kamala Rai, 
Novartis, Hyderabad 

[IL-47] Achieving nitrosamine controlled drug formulations: an opportunity for 
academia –Industry collaboration 

Dr. Sumit Madan, 
Sun Pharma, Gurugram 

[IL-48] Dr Mukul R Jain, 

 Zydus Research Centre, Ahmedabad 

[IL-49] Creating a portfolio of complex enabling technologies in CDMO environment 

Mr Ashish Gogia, 
Medreich Meiji, Bengaluru 

[IL-50] Recent development in immunotherapy and biological 

Dr Anil Kukreja 
AstraZeneca, Bengaluru 

[IL-51] Dr Ajit Dua 

Punjab Biotechnology Incubator, SAS Nagar
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DRUG DISCOVERY FOR CANCER 
CHEMOTHERAPEUTICS

[T1-1002] 3,5-Bis(styryl)pyrazole is a potent 
antimitotic agent and exhibits cell  death 
independent of bubr1 and p53 levels

1 1 2Pooja J. Batra , Anuradha Kumari , Vivian W.Y. Liao , 
2 2David E. Hibbs , Paul W. Groundwater  and Dulal 

1 , 3 1Panda .  Depar tmen t  o f  B iosc iences  and 
Bioengineering, Indian Institute of Technology Bombay, 

2Mumbai, 400076, India.  Sydney Pharmacy School, 
Faculty of Medicine and Health, The University of 

3 Sydney, Sydney, NSW 2006, Australia, National 
Institute of Pharmaceutical Education and Research, 
SAS Nagar, Punjab, 160062, India

3,5-Bis[(1E)-2-(2,6-dichlorophenyl)ethenyl]-1H-
pyrazole 2l, displays potent antiproliferative and 
antimitotic activity in cells. Here, we have found that 
pyrazole 2l destroys the assembly of both spindle and 
interphase microtubules in MCF-7 cells. Pyrazole 2l 
inhibited the binding of EB1 to the growing tips of 
microtubules and reduced spindle microtubule 
dynamics in live MCF-7 cells. In mitotic cells, pyrazole 2l 
reduced the interpolar distance, increased the 
chromosome congression index, and produced 
multipolar spindles. Live-cell imaging demonstrated 
that pyrazole 2l perturbed chromosome movement and 
inhibit metaphase to anaphase transition in mitotic 
MCF-7 cells.  In addition, pyrazole 2l treatment 
activated the spindle assembly checkpoint in MCF-7 
cells and blocked the cells at mitosis, and prolonged 
mitotic arrest led to cell death. The depletion of the 
checkpoint protein BubR1 inhibited the antimitotic 
activity of pyrazole 2l, but not the cytotoxicity of pyrazole 
2l. Further, we found no differences in the cytotoxicity of 
pyrazole 2l after inhibition of p53 in MCF-7 cells. Also, 
pyrazole 2l increased nuclear localization of NF-kB, 
indicating that pyrazole 2l activates multiple cell death 
pathway in response to microtubule depolymerization.  
Interestingly, pyrazole 2l exerted significantly stronger 
antiproliferative effects in cancerous cells than in non-
cancerous cells. Taken together, these results indicate 
that pyrazole 2l inhibits mitosis by targeting 
microtubules and suggest its potential as a lead in the 
development of anticancer agents. 

[T1-1003] PIP5K1β bridges autophagy and cell 
proliferation in colon carcinoma; discovery of its 
selective inhibitor for treatment

Bishal Rajdev, Syamprasad NP, Gangasani Jagadeesh 
Kumar, VGM Naidu. Department of Pharmacology & 
Toxicology, National Institute of Pharmaceutical 
Education and Research (NIPER) Guwahati, Assam – 
781101, India.

Colon cancer is fourth mostly diagnosed and stands 
third in death rates worldwide, which was proposed to 
be increased by 60% by 2030. Despite of having a pile of 

anticancer drugs, there is no proper treatment of 
advanced colon carcinoma due to involvement of 
autophagy. PIP2 is a by-product of PIP5K which was 
found to be involved in regulation of autophagy and 
cellular proliferation controlled by PI3K pathway. In this 
study we elucidated the role of PIP5K in cell 
proliferation, cellular adaptation and colitis induced 
colon carcinogenesis. Initially IHC was performed to 
find out the expression pattern of PIP5K1A and 
PIP5K1B in human colon cancer tissue microarray 
which showed grade-wise increment in PIP5K1B 
expression. Further, protein expression of autophagy 
markers, resistance markers and PI3K with its 
downstream was performed in PIP5K1B over-
expressed as well as normal human colon cancer cell 
line. For the first time we identified IITZ01 as selective 
PIP5K1B inhibitor by specific human kinase profiling 
and found IC of 281 nM. Later, the effect of IITZ01 on 50 

cell proliferation, autophagy and PI3K pathway was 
investigated in colon cancer cell line HCT116 and found 
satisfactory as anticancer treatment. Finally, the 
anticancer potential of novel PIP5K1B inhibitor was 
investigated in DSS+DMH induced colon cancer in 
BALB/c mice and showed excellent potential in 
reducing tumour growth. Conclusively it was evident 
that, inhibition of PIP5K1B in colon cancer by IITZ01 can 
be a breakthrough in cancer therapy and have a great 
translational potential. 

[T1-1004] Synthesis and cytotoxic activity of 1,2,4-
triazolo tethered bis-indolyl conjugates as dual 
inhibitors of tankyrase and PI3K

Prasanna Anjaneyulu Yakkala, Syed Shafi and Ahmed 
Kamal. Department of Pharmaceutical Chemistry, 
School of Pharmaceutical Education and Research, 
Jamia Hamdard, New Delhi 110062, India.

Introduction: It is evident from the literature that there is 
a lack of PI3K and tankyrase dual inhibitors, thus there 
has been immence interest in the devlopment of such 
dual inhibitors. Objectives: A series of new 1,2,4-triazole 
tethered bis-indolyl (15a-r) conjugates were prepared 
by multistep synthesis and were evaluated for their anti-
proliferative activity against various human cancer cell 
lines. Methodology Furthermore, the active conjugates 
was subjected induced the cell cycle analysis, ROS and 
mitochondrial membrane potential. Results It was 
observed that they were more susceptible to colon and 
breast cancer cells. Conjugates 15o (IC  = 2.04 μM)  50  

and 15r (IC  = 0.85 μM)illustrated promising cytotoxicity 50  

compared to 5-fluorouracil (5-FU, IC  = 5.31 μM) 50

against HT-29 cell line. Interestingly, 15o and 15r 
induced the cell cycle arrest at G0/G1 phase and 
disrupted the mitochondrial membrane potential. 
Moreover, these conjugates lead to apoptosis in the HT-
29 at 2μM and 1μM respectively and also enhanced the 
total  ROS production as well as the mitochondrial 
generated ROS. Immunofluorescence and western blot 
assays reveal that these conjugates reduce the 
expression levels of markers that are involved in the β-
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catenin pathway in the colorectal cancer. In silico 
docking studies were further supports the dual inhibitory 
behaviour of these compounds against PI3K and 
tankyrase. Conclucion Based on the immunofluorescence 
assay, western blot assay and docking results, it 
appears that conjugates 15r and 15o are acting as dual 
inhibitors of tankyrase and PI3K in colorectal cancer.

[T1-1010] “Nature-to-New” in discovery of 
anticancer agents: an iterative scaffold-hopping 
strategy and organocatalyzed umpolung-based 
new synthesis 

Ayan Acharya* and Sankar K. Guchhait. National 
Institute of Pharmaceutical Education and Research 
(NIPER) S.A.S. Nagar, Sector 67, S.A.S. Nagar 
( M o h a l i ) - 1 6 0 0 6 2 ,  P u n j a b  ( I n d i a ) , 
*email:ayanacharya27@gmail.com

In this study, we have consider for the first time a 
strategy of “Nature-to-new” with iterative scaffold-
hopping in investigation of privileged ring/functional 
motif-elaborated analogs of natural Aurones as 
potential anticancer agents.  An organocatalyzed 
umpolung chemistry based new method was 
established for moleculardiversity-feasible synthesis of 
the title class of heterocyclic-fused arylidene-
imidazolones. Various biophysical experiments 
indicated their important biological properties. The 
analogs showed characteristic anticancer activities with 
efficiency more than an anticancer drug, Etoposide. The 
compounds induced apoptosis with arrest in the S 
phase of the cell cycle regulation. The compounds' 
significant effect in up/down-regulation of various 
apoptotic proteins, an apoptosis cascade, and the 
inhibition of topoisomerases-mediated DNA relaxation 
process was identified. The distinctive medicinal 
molecule-to-properties of the investigated chemotypes 
have been explored. The compounds were found to be 
possess drug-like physicochemical properties which is 
important for some ADME & PK profiles. This study has 
explored for the first time a unique approach of iterative 
scaffold-hopping of natural bioactive Aurones, “Nature-
to-new” concept, and potent anticancer agents more 
active than Etoposide drug, which is important in the 
area of drug discovery for cancer chemotherapeutics.

[T1-1012] Synthetic halogenated arylvinyl-1,2,4 
trioxanes as potential anticancer agents: synthesis, 

bioevaluation, SAR and in-silico studies

Sandeep Chaudhary. Laboratory of Bioactive 
Heterocycles and Catalysis (BHC Lab), Department of 
Med ic ina l  Chemis t r y,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research-Raebareli 
(Transit Campus), Bijnor–Sisendi Road, Near CRPF 
Base Camp, Sarojini Nagar, Lucknow-226002, India, 
email: schaudhary.chy@niperraebareli.edu.in

Cancer is one of the major causes of death worldwide. 
The upcoming strategies and treatments have evidently 
increased the number of patients suffering, which 
shows the untreatable nature of the disease in present 
times. Therefore, many on-going studies seek to find 
more efficient and secure treatment methods. The 
current chemoprevention strategies are futile and 
expensive. The current therapies based on synthetic 
peroxide-based chemotherapeutics or involving 
naturally-occurring phytochemical/semi-synthetic 
compounds is emerging as the latest therapy in the field 
of anticancer chemotherapy.

In our endevour to develop potent peroxide-based anti-
cancer agent from natural-product-inspired artemisinin; 
we have synthesized a series of lipophilic, halogenated-
arylvinyl-1,2,4-trioxanes 8a–g (28 compounds) and 
assessed for their in vitro anticancer activity of 8a–g 
performed against human lung (A549) and liver 
(HepG2) cancer cell lines as also against immortalized 
normal lung (BEAS-2B) and liver (LO2) cell lines. It 
revealed that most of the derivatives are endowed with 
promising anticancer activity (IC = 0.69-15 µM; SI = 50 

1.02-20.61) in comparison with standard drugs such as 
chloroquine (IC = 100 µM; SI = 0.03), artemisinin (IC = 50 50 

100 µM), and artesunic acid (IC = 9.85 µM; SI = 0.76), 50 

respectively. All the derivatives have shown moderate 
anticancer activity against liver (HepG2) cancer cell 
lines. Alongside, the cell cytotoxic potential of 8a–g has 
also been determined against the HEK293 cell line in 
vitro. Further, Arylvinyl-1,2,4-trioxanes 8f (IC  = 0.69 2 50

µM; SI = 16.66), the most active compound of the series, 
has shown ~145 fold more cytotoxic potential with 
higher selectivity in comparison to reference drugs 
chloroquine (IC = 100 µM; SI = 0.03) and artemisinin 50 

(IC = 100 µM), respectively against the lung (A549) 50 

cancer cell line. Finally, the in-silico docking studies of 
the potent halogenated 1,2,4-trioxanes along with 
reference drug molecules against epidermal growth  
factor receptor (EGFR; PDB ID: 1M17) have 
demonstrated the strong virtual interaction. Succinctly, 
our findings unearth a new structurally modified novel 
series of mono-/di-/tri-halogenated arylvinyl-1,2,4-
trioxanes 8a-g having highly potent anticancer agents.
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[T1-1013] Development of anticancer imidazopy(mi) 

dine-based derivatives and their bioanalytical 

proling
1 1Deep Rohan Chatterjee , Rudradip Das , Moumita 

1 1  Ghosh Chowdhury , Sagarkumar Patel , Pinaki 
2 1 1Sengupta  and Amit Shard* . Department of Medicinal 

Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), Ahmedabad, Opp. 
Airforce Station, Palaj, Gandhinagar, Gujarat-382355, 

2India. Department of Pharmaceutical Analysis, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Ahmedabad, Opp. Airforce Station, 
Palaj, Gandhinagar, Gujarat-382355, India.

Metabolic tweaking is a hallmark of cancer cells to fulfil 
their biosynthetic demands. Pyruvate kinase M2, an 
enzyme of the glycolytic pathway, is involved in 
bioenergetics of both normal as well as tumor cells and 
is overtly over expressed in cancer cells. There is a 
lacuna in PKM2-based anticancer agents in the market. 
Herein, novel imidazopyri(mi)dine-based derivatives 
that induces PKM2 tetramerization and showcases 
potent antitumorigenic profile are reported. The 
modu la to r s  we re  syn thes i zed  by  de  novo 
synthesis.15n, the most potent compound from the 
series, acts as a PKM2 activator with an AC  of 90 nM, 50

with substantial cancer cell selectivity over normal cells. 
NMR metabolomics studies made a revelation that 15n 
diminishes lactate concentration in MCF-7 cells. 
Molecular dynamics (MD) simulation studies divulged 
that 15n stabilized PKM2 at the dimeric interface and 
assisted in the development of biologically active 
te t ramer ic  con fo rmat ion .  Metabo l i tes  f rom 
biotransformation of 15n were identified and 
characterized using in silico tools as well as in vitro and 
in vivo studies. The conceivable structure and likely 
metabolic pathway were established. Glucuronidation 
was found to play a crucial role in formation of phase II 
metabolites of the above molecule. The above studies 
paved way for ongoing pre-clinical studies.

EMERGING OPPORTUNITIES IN ADVANCED 
DRUG DELIVERY SYSTEMS

[T2-1003] Reconstituted emulsion eyedrops 
containing cyclosporin A: A technology for 
enhancing product stability

 Syed Nazrin Ruhina Rahman and Tamilvanan 
Shunmugaperumal. Department of Pharmaceutics, 
National Institute of Pharmaceutical Education and 
Research, Guwahati, Changsari, Assam- 781101, 
India.

Commercially available anionic-and cationic-emulsion 
eyedrops with or without cyclosporin A (CsA) possess a 
short live due to the non-together mixing of ingredients 
such as oil, water and emulsifiers. Therefore, emulsion 
eyedrops are thermodynamically unstable and the 
ingredients tend to separate over the time period of ~50-

60 days only. The conversion of native emulsion 
eyedrops into solid-dry powder ready for reconstitution 
with water for injection as and when required is a much 
better technical option to enhance product stability. The 
objectives of the present study are (1) to prepare solid-
dry powder eyedrops via spraying technique with 
optimization of its conditions using the quality-by-design 
concept, (2) to characterize (size, PDI, zeta potential & 
entrapment efficiency) and evaluate (in vitro anti-
inflammatory activity via protein denaturation assay) 
reconstituted emulsion eyedrops, (3) to perform 
preclinical toxicity tests of (HET-CAM & MTT assay) 
reconstituted emulsion eyedrops and (4) to compare 
ocular biodistribution and pharmacokinetic profile of 
CsA liberated from native and reconstituted emulsion 
eyedrops following single drop topical instillation into 
the healthy eyes of albino rabbits. The reconstituted 
emulsion eyedrops consisted of 275.32±6.35 nm size, 
0.31± 0.02 PDI, 25.06±2.89 mV charge and 71.54±2.89 
% drug entrapment efficiency values. A comparable in 
vitro  activity, acceptable cell viability anti-inflammatory
in MTT assay, minimal lysis of the blood vessels in HET-
CAM and non-interference of CsA ocular biodistribution 
and pharmacokinetic profile indicate the suitability of 
reconstituted emulsion eyedrops for further utilization. 
As and when required, the solid-dry powder will be 
reconstituted into native emulsion eyedrops and hence 
the days for product stability will be counted from the 
day of reconstitution.

[T2-1008] Development and evaluation of nano 
formulations and supersaturated drug delivery 
systems to improve biopharmaceutical attributes of 
bedaquiline fumarate 

Dr. Keerti Jain. Department of Pharmaceutics, National 
Institute of Pharmaceutical Education and research 
(NIPER) – Raebareli, Lucknow, Uttar Pradesh 226002, 
I n d i a ,  e m a i l :  k e e r t i j a i n 0 2 @ g m a i l . c o m ; 
keertijain.02@niperraebareli.edu.in

Bedaquiline fumarate (BQF), an antitubercular drug, 
showed promising potential to treat multidrug resistant 
(MDR) pulmonary tuberculosis (TB). Despite of 
potential antitubercular activity, BQF demonstrates 
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poor aqueous solubility, subsequent poor dissolution 
rate and absorption, which eventually results in 
compromised bioavailability. Considering the shortfalls 
associated with BQF, the present research work was 
embarked  to  improve  pha rmaceu t i ca l  and 
biopharmaceutical performance of BQF by employing 
two different approaches: development of (i) a nano 
formulation, i.e., microemulsion, and (ii) supersaturated 
drug delivery systems (SDDS), i.e., solid dispersion. 
Microemulsion of BQF was formulated by spontaneous 
e m u l s i fi c a t i o n  m e t h o d  a n d  e v a l u a t e d  f o r 
thermodynamic stabi l i ty,  s ize,  d ispersibi l i ty, 
transmittance, rheology, microrheology, drug release, 
cytotoxicity, and cellular uptake. Microemulsion showed 
an average globule size of 26.50±6.29 nm with 
spherical geometry and revealed gel-sol-gel behaviour 
in microrheological studies. Cytotoxicity and cell uptake 
studies in Caco-2 cells showed that BQF microemulsion 
was safe at the highest concentration of 500 µg/mL with 
significantly higher cellular uptake than control. In solid 
dispersion approach, different polymers with or without 
surfactant i.e., TPGS, were used to form binary solid 
dispersions (BSD) and ternary solid dispersions (TSD) 
and characterised using ATR-FTIR, DSC, PXRD, 
polarised microscopy. Improved pharmaceutical 
attributes were seen when drug was formulated as solid 
dispersion such as solubility and dissolution rate. In vivo 
pharmacokinetic study demonstrated superior 
pharmacokinetic parameters with bioavailability 
improvement of approximately 2-fold, when compared 
to BQF suspension. This study highlights the scope of 
prepared supersaturating systems and microemulsion 
formulation for the enhancement of pharmaceutical and 
biopharmaceutical performance of BQF in treatment of 
MDR-TB. 

[T2-1017] Development of Venetoclax loaded 
polymeric mixed micelles for effective treatment of 
cancer therapy 

Padakanti Sandeep Chary, Rajana N, Devabattula G, 
Bhavana V, Singh H, Godugu C, Guru SK, Singh SB, 
Neelesh Kumar Mehra. National Inst i tute of 
Pharmaceutical Education and Research, Hyderabad, 
Telangana India.

Purpose: Cancer is the most common fatal disease that 
occurs worldwide, with breast and lung cancer ranking 
second and third among them. Venetoclax is a small 
molecule selectively binds to BCL-2 receptor and 
induces apoptosis process in breast and lung cancer as 
a repurposing drug where, polymeric mixed micelles are 
explored as a drug delivery system.  Methods: 
Polymeric mixed micelles were prepared by thin film 
hydration method using Pluronic® F-127 and alpha 
tocopherol polyethylene glycol 1000 succinate (TPGS) 
as excipients. The prepared formulation was 
characterized by Malvern zeta sizer, ATR-FTIR, DSC, 
NMR, TEM, entrapment efficiency, in-vitro drug release 
was performed. The cytotoxicity assay, cell uptake and 
anticancer activities were evaluated in MCF-7 and A-
549 cell lines. Results: Particle size, polydispersity 
index and zeta potential of formulation was found to be 

72.88  ±  0.09 nm, 0.078  ±  0.009 and -4.29  ±  0.24 mV, 
respectively. The entrapment efficiency and %drug 
loading were found to be 80.12  ±  0.23% and 
2.13%  ±  0.14%, respectively. The IC  of venetoclax 50

was found to be 4.78 and 1.24 µg/ml at 24hrs in MCF-7 
and A549 cells respectively. Whereas, IC of 5 0  

formulation was found to be 0.42 and 0.85 µg/ml at 24 
hrs in MCF-7 and A549 cells respectively, indicating 
formulation showing better anti-cancer activity 
compared to venetoclax. The formulation further 
evaluated for the generation of ROS, nuclear damage, 
apoptotic cell death and expression of caspase-3,7, and 
9 activities in apoptotic cells. Conclusion : Venetoclax 
loaded polymeric mixed micelles showed enhanced 
therapeutic efficacy against breast and lung cancer 
using in-vitro cell culture models.

[T2-1020] Development of a tumor-responsive 
nanoparticle-based multi-dimensional therapeutics 
against cancer

Kavya Sree Maravajjala, K. Laxmi Swetha, Aniruddha 
Roy. Department of Pharmacy, Birla Institute of 
Technology & Science, Pilani, Vidya Vihar, Rajasthan 
333031, India.

Introduction: Current research has demonstrated that 
tumor development and progression depend on a multi-
cel lular interactome, which forms the tumor 
microenvironment (TME). Multiple components of this 
mu l t i -ce l lu la r  ecosys tem must  be  ta rge ted 
simultaneously for successful cancer therapy. 
Objective: This research aimed to formulate a 
multifaceted nanoparticle (NP)-based combined 
chemo-immunotherapeutic modality for effective breast 
cancer treatment. Tumor-associated macrophages are 
the major mediator of the immunosuppressive TME. 
Converting them to an immunostimulatory phenotype 
could be beneficial. In this study, the chemo-
immunotherapeutic efficacy of a pH-responsive NP 
loaded with a TLR-7/8 agonist Resiquimod (RSQ) along 
with a chemotherapeutic drug Paclitaxel (PTX) was 
evaluated. Methodology: In the current work, pH-
sensitive NPs were designed, synthesized, and 
characterized to deliver RSQ and PTX. The developed 
NPs were evaluated for in-vitro and in-vivo efficacies. 
Results: The pH-responsive NPs exhibited improved 
pH-dependent drug release and increased penetration 
in a complex breast cancer spheroid model (breast 
cancer cell + macrophage cell). Treatment with PTX and 
RSQ encapsulated in the pH-responsive NPs resulted 
in increased cancer cell death and macrophage 
activation, as tested in an in-vitro breast cancer 
spheroid model. Further, preclinical in-vivo experiments 
showed improved pharmacokinetic behavior, including 
enhanced systemic half-life and reduced clearance 
compared to the native drugs, along with reduced 
toxicity and improved histological parameters. 
Conclusion: Overall, the current study suggests that 
PTX and RSQ combination has potent in-vitro chemo-
immunotherapeutic activity. A smart carrier system for 
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the TME-specific release of the drug combination 
further improved its in-vitro and in-vivo efficacy. This 
study opens up a new avenue for smart NP-based multi-
dimensional tumor therapy.  

[T2-1024] Phenylboronic acid modied albumin 
nanoparticles loaded with synergistic combination 
for ferroptosis mediated therapy in cancer

Kaushik Kuche & Sanyog Jain. Department of 
Pharmaceutics, NIPER, S.A.S. Nagar, Mohali, Punjab-
160062, India

Introduction: Here, sorafenib:(SOR) and simvastatin: 
(SIM) loaded carboxy-phenylboronic acid:(CPBA) 
modified BSA nanoparticles (BSA-NPs) were prepared 
to combat cancer via inducing ferroptosis. SOR and SIM 
acts synergistically on different molecular targets of 
ferroptosis and phenylboronic acid provides sialic acid 
mediated cancer targeting of BSA-NPs. Objectives: (i) 
Development of SOR+SIM co-loaded CPBA-modified 
BSA-NPs [CPBA-BSA(SOR+SIM)-NPs]; (ii) In-vitro 
biophysical-characterization and cell-culture based 
evaluation using cancer cells; (iii) In-vivo anticancer 
efficacy evaluation.  Methodology: The CPBA-
BSA(SOR+SIM)-NPs were prepared using antisolvent-
prec ip i ta t ion  method and were ex tens ive ly 
characterized for physicochemical attributes. The cell-
culture assays were performed using MDA-MB-231, 
A549 and HeLa cells to establish proof-of-concept. For 
in-vivo anticancer efficacy, 4T1 cells induced tumor 
model in BALB/c mice was used. Results: The CPBA-
BSA(SOR+SIM)-NPs rendered spherical morphology 
with size of 175.19±6.75 nm, PDI of 0.24±0.03 and %EE 
of 83.89±2.96 and 86.97±4.06 for SOR and SIM 
respectively. The particles showed sustained release 
behaviour and followed Higuchi-release kinetics. The 
CPBA-BSA(SOR+SIM)-NPs were found to be 
hemocompatible and stable upon lyophilization till 6-
months.  The cell-culture assays revealed that 
developed NPs induced cell death via ferroptosis in 
MDA-MB-231, A549 and HeLa cells. At in-vivo level the 
tumor volume at the end of treatment for CPBA-
BSA(SOR+SIM)-NPs was ~9.8, 2.75 and 1.77-fold 
lower than control, SOR+SIM and BSA(SOR+SIM)-
NPs. The tumor growth inhibition rate was highest in 
case of CPBA-BSA(SOR+SIM)-NPs (~89%) than all 
other tested groups. Histological evaluation of organs 
revealed no observable changes when compared with 
control indicating the biocompatibility of CPBA-
BSA(SOR+SIM)-NPs. Conclusion: The CPBA-
BSA(SOR+SIM)-NPs containing the synergistic 
combination to induce ferroptosis mediated cancer 
treatment was successfully developed with promising 
in-vitro and in-vivo results. The developed system can 
be explored further as a potential strategy for managing 
cancer. 

[T2-1025] Carbohydrate decorated l ipidic 
nanocarriers of amphotericin B for mannose 
receptor mediated augmented intra-macrophage 
delivery

1 1 2Pooja Todke , Saugandha Das , Madhurima Sarkar , 
2 aManisha Madkaikar , and Padma Devarajan . 

1Department of Pharmaceutical Sciences and 
Technology, Institute of Chemical Technology, Mumbai, 

2400019, Maharashtra, India,  ICMR-National Institute 
o f  Immunohaemato logy,  Mumba i ,  400012 , 
Maharashtra, India.

Amphotericin B is one of the first-line treatment for 
visceral leishmaniasis, however high toxicity due to the 
non-specific interaction with kidney cells and exorbitant 
cost of safer lipid-based nanoformulations, pose 
serious challenges. To address these concerns, we 
present safer, affordable and targeted Acemannan 
(ACEM) decorated AmB-LIPOMER for augmented 
intramacrophage uptake via mannose receptor 
mediated endocytosis (RME). Molecular docking of 
ACEM against macrophage mannose receptor 1 (7L68) 
revealed high docking score which is possibly attributed 
to the acetylated form of mannose present in its 
structure. A AmB-LIPOMER were prepared by modified 
nanoprecipitation and ACEM anchored by simple 
incubation. FITC was added during preparation to 
prepare fluorescent LIPOMERs. The LIPOMERs 
revealed spherical morphology, average size 400-450 
nm and PDI <0.3. Reduction in zeta potential and FTIR 
confirmed ACEM anchoring. A >13-fold enhancement in 
the in vitro macrophage uptake of FITC-ACEM-
LIPOMER compared to FITC-LIPOMER by flow 
cytometry, proposed ACEM mediated endocytosis 
through mannose receptor. It was confirmed by the 
mannose receptor blocking study in J774A.1 
macrophage cells. Confocal microscopy also confirmed 
significantly higher intracellular uptake in the lysosomal 
compartment of FITC-ACEM-LIPOMER compared to 
FITC-LIPOMER, proposes potential for high efficacy. 
The AmB-ACEM LIPOMER exhibited hemolysis <15% 
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even at high AmB concentrations, indicating safety for 
IV administration. In vitro anti-leishmanial efficacy study 
demonstrated that IC  of AmB-ACEM LIPOMER was 50

TMcomparable to the gold standard, Fungisome , ~4-fold 
lower compared to the micellar, Amphocare®, 
suggesting higher efficacy. Our study present safer, 
affordable and targeting AmB-ACEM LIPOMER as an 
excellent approach for treatment for visceral 
leishmaniasis.

DRUG DISCOVERY FOR ANTI-MICROBIAL 
RESISTANCE

[T3-1001] Vitamin K3, an inhibitor of Streptococcus 
pneumoniae with selective anti-FtsZ action

Athira Pushpakaran, Rachana Rao Battaje and Dulal 
Panda. Department of Biosciences and Bioengineering, 
Indian Institute of Technology Bombay, Mumbai 
400076, India. 

Streptococcus pneumoniae is an opportunistic 
respiratory pathogen. It has challenged the clinical 
community by its fast-growing ability to obtain 
antimicrobial resistance. This bacterium developed 
resistance against conventional drugs that targets cell 
wall biosynthesis, protein synthesis, DNA synthesis etc 
which necessitates the identification of new targets. We 
have identified Vitamin K3 as a potent anti-
pneumococcal drug that acts by inhibiting cell division 
by targeting FtsZ, the master coordinator of cell division. 
This is an important alternative strategy to combat 
antimicrobial resistance. The minimum inhibitory 
concentration (MIC) of Vitamin K3 against S. 
pneumoniae was found to be 6 µg/ml. Vitamin K3 shows 
bactericidal activity by killing the bacteria within 8 hours 
of treatment with a minimum bactericidal concentration 
(MBC) of 6 µg/ml. A short exposure (30 minutes) of 
Vitamin K3 disrupted the Z-ring localization in S. 
pneumoniae without affecting the membrane integrity 
and nucleoid segregation. In vitro experiments using 
purified SpnFtsZ show that Vitamin K3 induces 
conformational changes in FtsZ which interferes GTP 
binding onto FtsZ. This results in increased GTPase 
activity of FtsZ polymers. Vitamin K3 also delayed the 
nucleation of FtsZ polymers and reduced the rate of 
polymerization as revealed by intrinsic tryptophan 
fluorescence of FtsZ. Vitamin K3 could not inhibit FtsZ 
polymerization when a non- hydrolyzable analogue of 
GTP was used. Together our study presents a new 
mechanism of the anti-bacterial action of Vitamin K3 
and the first report of an FtsZ-targeting agent against 
Streptococcus pneumoniae. 

[T3-1003] Bedaquiline fumarate carrying polymeric 
nanoparticles for the treatment of multi-drug 
resistant tuberculosis

Farhan Mazahir, Awesh K. Yadav. Department of 
Pharmaceutics, National Institute of Pharmaceutical 
Education and Research-Raebareli, New Transit 
Campus, Bijnor-Sisendi Road, Sarojini Nagar, Near 

CRPF Base Camp, Lucknow, Uttar Pradesh, India-
226002

In this work, we prepared bedaquiline fumarate (BDQ) 
encapsulated polymeric nanoparticles (BPNPs) for the 
treatment of “Multi-Drug Resistant Tuberculosis” (MDR-
TB). Next, surface modification of BPNPs was carried 
out with chondroitin sulfate (CST) via electrostatic 
interaction. The surface of modification of NPs was 

1confirmed by the presence of FT-IR, H-NMR, and a shift 
in zeta potential. The particle size, zeta potential, and 
polydispersity index of BPNPs and CST-modified 
BPNPs (CST-BPNPs) were found in the nanometric 
range, positive, and optimal, respectively.  The image 
obtained with the help of high-resolution transmission 
electron microscopy exhibited smooth surface and 
spherical shapes of CST-BPNPs. The differential 
scanning calorimetry revealed the disappearance of 
characteristic endothermic peaks of BDQ in both 
BPNPs and CST-BPNPs, indicating molecular 
dispersion of BDQ. The in-vitro drug release study 
indicated that less than 50 % BDQ was released by 
CST-BPNPs during 48 hrs. Several in-vitro anti-
microbial screening experiments revealed that BPNPs 
and CST-BPNPs exhibited significant activity against M. 
tuberculosis abscessus (ATCC 6841) in comparison 
with other first-line anti-tubercular drugs. Thus, 
obtained results indicated the application of BPNPs and 
CST-BPNPs for the eradication of MDR-TB.

 

[T3-1008] Capsaicin enhances the efcacy of 
mupirocin against Staphylococcus aureus by 
inhibiting the MdeA efux pump 

Shashikanta Sau, Puja Kumari Agnivesh, Arnab Roy, 
Nitin Pal Kalia*. Department of Biological Sciences 
(Pharmacology and Toxicology), National Institute of 
Pharmaceutical Education and Research, Hyderabad, 
Telangana, India, *email: kalianpk@gmail.com; 
nitin.kalia@niperhyd.ac.in

Capsaicin (8-methyl-N-vanillyl-6-nonenamide) in 
combination with mupirocin was evaluated for its impact 
on MdeA efflux pump-mediated resistance in 
Staphylococcus aureus. The presence of capsaicin at a 
minimum effective concentration (MEC) of 25 µg/ml 
significantly reduced the MIC of mupirocin by fourfold in 
MdeA efflux pump overexpressing strain of S. aureus 
( . The killing efficacy of mupirocin was Mup(r)-1)
markedly improved when tested in combination at ¼ 
MIC of mupirocin with MEC of capsaicin and the results 
obtained were comparable to those obtained at MIC 
concentration of mupirocin against the  strain Mup(r)-1
of S. aureus. Furthermore, the presence of capsaicin 
suppressed the in-vitro emergence of mutants and 
reduced the mutation prevention concentration of 
mupirocin. The inhibition of efflux of ethidium bromide, 
which is another substrate for MdeA efflux pump, was 
significantly inhibited by capsaicin at its MEC. The study 
for the first time validated the role of capsaicin as an 
inhibitor of a MdeA efflux pump of S. aureus.
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[T3-1009] Development of host-directed therapies 
against MDR Acinetobacter baumannii infection 
using invitro and in-silico approaches

1 2 2Siva Singothu , Shazia Naaz , Rajiv Bandaru , 
1 1  Vasundhra Bhandar i .  Nat ional  Inst i tute of 

Pharmaceutical Education and Research (NIPER), 
2 Hyderabad, Telangana-500037, India, ESIC Hospital, 

Hyderabad, 500037.

Antimicrobial Resistance (AMR) is a global public health 
threat. The rapid emergence of AMR against current 
treatments and the limited development of newer 
antibiotics have impended the problem. Several reports 
on modulation of host epigenetics by these deadly 
microbes have revealed the sophisticated ways 
microbes evade the host immune response for their 
survival, opening avenues for new drug targets 
development. In-depth studies on modulation of 
different host cellular epigenetic mechanisms such as 
DNA methylation, histone protein modifications and 
non-coding microRNAs, can help us design alternative 
treatment options, referred to as host-directed therapies 
(HDT). Immediate action against MDR A. baumannii, a 
critical pathogen declared by WHO and ICMR, is 
required. The study focuses on understanding how A. 
baumannii modulates DNA methylation machinery for 
its benefit. The clinical isolates were collected from 
ESIC hospital and characterized by phenotypic and 
genotypic assays. The susceptibility profile of clinical 
isolates revealed that 72% as multidrug-resistant and 
18% as pan-sensitive isolates. Increased DNMT3B 
expression observed in macrophage cell lines infected 
with A. baumannii compared to non-infected control 
cells using real-time PCR. Hence, high throughput 
virtual screening using FDA approved library to find 
potential DNMT3B inhibitors. The identified hits (n=10) 
were analyzed by MM-GBSA assay and molecular 
dynamics, only 2 (ZINC3819138 and ZINC518554) 
showed good binding affinity and stability, which will be 
taken for further validation using in-vitro and in-vivo 
studies.

Our studies have shown that A. baumannii modulates 
DNMT3B expression and hence opens new avenues for 
developing HDT with the help of in-silico and invitro 
approaches.   

[T3-1010] Repurposing the anticancer agent Ethyl 
bromopyruvate (EBP): Targeting enzyme activity 
and alternate functions of GAPDH

1, 1  2Ajay Kumar , Zahid Gani ,Arunava Dasgupta , Sidharth 
2, 3 4Chopra ,  Rajendra Kumar , Prabha Garg , Manoj Raje 

5  1  1and Chaaya Iyengar Raje . Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research, Phase X, Sector 67, SAS 

2Nagar-160062, Punjab, India; Division of Microbiology, 
CSIR-CDRI, Sitapur Road, Sector 10, Janakipuram 
Extension, Lucknow-226031, Uttar Pradesh, India. 
3.Department of Clinical Microbiology, Umeå University, 

4SE-90185 ,  Umea,  Sweden  Depar tmen t  o f 

Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research, Phase X, 

5Sector 67, SAS Nagar-160067, Council of Scientific 
and Industrial Research-Institute of Microbial 
Technology (CSIR-IMTECH), Sector 39A, Chandigarh-
160036, India.

The emergence of multi-drug resistant (MDR) and 
extensively drug resistant (XDR) tuberculosis 
necessitates the rapid identification of new drug targets 
and drugs.  Drug repurposing is an approach wherein a 
drug identified for treatment of a specific disease is 
found effective against another disease. This approach 
offers a rapid, cost-effective strategy for the 
development of novel antibacterial agents. The 
anticancer agent Ethyl bromopyruvate (EBP) is an 
electrophilic alkylator capable of pyruvylation of thiol 
group of enzymes. In cancer cells, the glycolytic 
enzyme Glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) has been identified as the primary target. 
GAPDH is a conserved, essential enzyme that has 
multiple cellular functions apart from glycolysis in both 
prokaryotes and eukaryotes. Human and Mtb GAPDH 
also share the overlapping function of iron acquisition 
via the capture and internalization of human iron 
transport proteins transferrin (Tf) and lactoferrin (Lf). 
The current study determined the potential of EBP as an 
antimycobacterial agent.  The compound exhibited 
equipotent inhibition towards drug-susceptible and 
drug-resistant Mtb strains. EBP demonstrated 
bactericidal activity in axenic cultures and an effective 
reduction of intraphagosomal Mtb in a cell culture 
model. Detailed studies confirmed the glycolytic 
pathway and Mtb GAPDH as the primary target, 
treatment caused a significant reduction of cellular ATP. 
The b ind ing of  EBP to  GAPDH resul ted in 
conformational alterations, docking studies confirmed 
binding at the active site. Finally, the effect of EBP on the 
alternate functions of Tf iron uptake were evaluated. 
Mtb bacilli demonstrated a significant reduction in the 
basal iron, sequestration of transferrin and transferrin-
iron uptake. The affinity of interaction (K ) of GAPDH for D

transferrin and lactoferrin was reduced by ~2-fold and 
1.3-fold respectively upon EBP treatment. In 
conclusion, the anti-cancer agent EBP demonstrates 
potent antimycobacterial activity against drug resistant 
and susceptible Mtb, due to the inhibition of glycolytic 
and non-glycolytic functions vital for the cell.

[T3-1015] Tridecaptin-M a preclinical candidate 
against multi-drug resistant gram-negative bacteria

1,2 1 1Vrushali Raka , Manoj Jangra , Parminder Kaur , Dr. 
1,2 1Hemraj Nandanwar . CSIR-Institute of Microbial 

2Technology, Chandigarh-160036, India, Academy of 
Scientific and Innovative Research (AcSIR), 
Ghaziabad, Uttar Pradesh-201002, India.

Gram-negative bacteria (GNB) such as Escherichia 
co l i ,  K lebs ie l la  pneumoniae,  Pseudomonas 
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aeruginosa, and Acinetobacter baumannii can thwart 
the detrimental effect of most of the antibiotics, due to 
the permeability barrier posed by their outer membrane. 
The emerging resistance to even last-line antibiotics in 
GNB coupled with the dried pipeline of novel treatments 
has led to a global health crisis. The WHO has classified 
carbapenem-resistant GNB as pathogens of critical 
priority which urgently require the development of new 
therapeutics. Colistin is now the antibiotic of choice for 
the treatment of carbapenem-resistant infections, 
despite having severe nephrotoxicity. Our study 
focuses on Tridecaptin-M, a natural antibiotic isolated 
f r o m  a  m u d - b a c t e r i u m  a c t i v e  a g a i n s t 
Enterobacteriaceae. Tridecaptin M is under preclinical 
development for XDR-Enterobacteriaceae and do not 
share mechanism of action with any of the clinically 
approved antibiotics therefore, possess negligible 
chances of cross-resistance. It is active against colistin 
resistant Enterobacteriaceae and shows a better 
efficacy and safety index in different murine infection 
models in comparison to colistin. Tridecaptin-M shows 
no haemolysis or cytotoxic effect at concentration 
higher than its effective concentration. Although it has 
low intrinsic activity against A. baumannii, it could still 
permeabilize the outer membrane very efficiently 
therefore acting as a potentiator for other antibiotics to 
be used in combination against A baumannii. DMPK 
studies that included plasma binding, metabolic 
stability, CYP inhibition, hERG inhibition and PK study 
to check stability and bioavailability of the compound 
was also performed and showed no liability. The present 
work offers opportunity to study all the parameters of a 
compound with a great potential to be the next 
antimicrobial drug candidate.

DEVELOPMENT OF KEY INTERMEDIATES 
AND APIs

[T5-1004] Development of tandem one-pot 
m e t h o d o l o g i e s  f o r  t h e  s y n t h e s i s  a n d 
functionalization of bio-relevant N-heterocycles

1 2Firdoos Ahmad Sofi , Asit K. Chakraborti , Prasad V. 
3 1 1Bharatam,  and Mubashir H. Masoodi . Department of 

Pharmaceutical Sciences, School of Applied Sciences 
and Technology, University of Kashmir, Hazratbal, 

2Srinagar – 190006, J & K, India, Department of 
Chemistry, Indian Association for the Cultivation of 
Science (IACS), Kolkata, West Bengal, India, 
3Department of Medicinal Chemistry, National Institute 
of Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

The development of tandem one-pot methodologies 
has gained tremendous importance in the drug 
discovery program over the last few decades. The 
metal- f ree synthesis of  2-aryl-3-aryl  methyl 
quinazolinones has been achieved through IL-mediated 
and I - promoted tandem oxidative cyclo-condensation 2

of isatoic anhydrides with aryl methyl amines. The 

developed method offers added advantages over the 
existing methods in terms of decreased reaction time, 
increased product yields, recyclability of the IL used as 
the reaction medium, and scalability in the gram scale. 
The visible light-promoted synthesis of 2-aryl 
benzimidazoles and 2-aryl quinoxalines has been 
developed through tandem dehydrogenation-
deaminative cyclo condensation of aryl methyl amines 
and aryl ethyl amines with ortho-phenylenediamines 
respectively. The visible light-promoted reactions are of 
great significance to the pharmaceutical industries due 
to the non usage of metal catalysts which makes the 
process economical due to the non recovery of the fine 
traces of metal. The tandem C-C bond cleavage and C-
N bond formation approach has been adopted for the 
synthesis of N-pyridinylamides via singlet oxygen-
mediated oxidative amidation of aryl alkyl ketones using 
molecular oxygen as an oxidant. The method helps to 
generate amide bonds which otherwise need various 
expensive coupling reagents. Similarly, the method for 
the oxidative conversion of imidazopyridines into N-
pyridinylamides has been achieved via tandem C-C and 
C-N bond cleavages under oxidative reaction 
conditions. 

[T5-1005] Photoredox catalyzed single C–F bond 
activation of triuoromethyl ketones to deliver gem-
diuoromethylene group containing compounds

Dr. Indranil Chatterjee. Department of Chemistry, IIT 
Ropar, Bara Phool, Punjab-160062, India, email: 
indranil.chatterjee@iitrpr.ac.in

A gem-difluoromethylene group containing organic 
scaffolds can be observed in numerous numbers of 
potential pharmaceuticals as well as in agrochemicals. 
It is also a prime structure of interest as it helps to 
improve the potency of any pharmaceutical agent (low 
IC value) by providing a better metabolic stability. 
Therefore, incorporating a gem-difluoromethylene 
group into organic molecules has gained ample 
attention. Herein, we describe the photoredox catalyzed 
divergent synthesis of gem-difluoromethylene 
containing oxindole derivatives, cyclic ketals as well as 
linear ketones via a selective mono-defluorination 
process. This is a rare example of chemoselective C–F 
bond activation of trifluoromethyl ketones to access 
potentially significant gem-difluoro scaffolds in a 
divergent fashion.

[T5-1007] Synthesis of pyrrole-carboxamides using 
pyrrole-carboxaldehyde via transition metal-free 
oxidative amidation

Joydev K. Laha, Surabhi Panday.  NIPER, SAS Nagar.

N-Benzylated heterocycles embodies an important 
class of pharmaceuticals. A subclass of these 
molecules has chirality at α-position of the benzylic ring 
which makes them indispensable pharmaceutical 
entity. Etomidate is one example of pharmaceuticals 
with chirality at α-position which is a GABAA agonist 
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with expeditious sedative properties, providing 
hemodynamic stability. Therefore, design, synthesis 
and pharmacological studies of synthetic derivatives of 
carboetomidate would be promising to identify a new 
sedative hypnotic for potential use in critically ill patients 
in whom adrenocortical suppression is undesirable. N-
acylation of amine is an attractive strategy for the amide 
bond formation. we have originated a mild and efficient 
protocol for synthesis of pyrrole amides with a green 
oxidant system. The protocol has wide applicability and 
good functional tolerance. Moreover, this is the first 
report wherein pyrrole amide has been prepared with 
simple pyrrole aldehydes. We anticipate that this 
method of synthesizing pyrrole amide may pose a 
worthful impact in synthesizing molecular architectures 
with pyrrole amide functionality. Also, it is expected that 
the study of philicity and reactivity of pyrrole aldehydes 
may present some methods for reactivity control of 
other structural frameworks containing pyrrole moiety 
with carbonyl functionality. Notably, easy purification 
and less generation of waste is the added advantage in 
the protocol. Further investigation would be done to 
prepare bioactive compounds having amide bond with 
pyrrole as a heterocyclic core.

[T5-1008] Merging photoredox-/electro-catalysis 
with organocatalysis for the asymmetric synthesis 
of dihydrodibenzo-oxazepines

Pankaj Chauhan. Department of Chemistry, Indian 
Institute of Technology Jammu, email: pankaj. chauhan 
@iitjammu.ac.in

Since the renaissance of organocatalysis and photo-
redox catalysis, both areas individually have enjoyed 
immense success in developing new and challenging 
organic transformations. The merger of visible light 
catalysis with asymmetric organocatalysis has turned 
out as an effective strategy that has successfully been 
applied for the enantioselective α-functionalization of 
carbonyl  compounds and amines. Recent ly, 
organocatalysts have shown excellent compatibility 
with electrocatalysis to carry out challenging 
asymmetric transformations, which seem difficult to 
realize in the absence of either of the catalytic systems. 
Undoubtedly, the applications of organo-, photoredox- 
and electrocatalysis could lead to the development of 
new organic transformations leading to valuable 
molecules and solve practical problems associated with 
organic synthesis. One such practical and the 
operational problem is associated with the synthesis of 
dihydrodibenzo[b,f][1,4]oxazepine - an important class 

of N-heterocycles featured in drugs and bioactive 
1compounds.  Due to attractive biological activities, the 

already developed enantioselective syntheses of 
oxazepine derivatives relies on the nucleophilic addition 

2to the C=N of the dibenzoxazepines i.e., CR gas.  This 
structural unit is the primary riot-controlling agent in tear 
gas, and it can cause severe health issues by being 
carcinogenic, incapacitating, inflammatory, and 

3lacrimatory agents.  CR gas can also cause temporary 
blindness, cough, shortness of breath, panic, and 
blepharospasm. The excess inhalation may cause even 
death due to asphyxiation and pulmonary edema.  With 
the hazardous effects of CR Gas in view, developing an 
alternate strategy to avoid its direct use is highly 
desirable. Therefore, we envisioned that the 
dibenzoxazepine unit could be generated in-situ from 
the corresponding user-friendly oxazepine, either via 
p h o t o r e d o x  o r  e l e c t r o c h e m i c a l  o x i d a t i o n . 
Subsequently, the in-situ generated dibenzoxazepine 
will be trapped with an organocatalytically generated 
nucleophile to form a new carbon-carbon bond in a 
highly stereoselective manner. In this context, we have 
merged proline-catalysis with photoredox- or 
electrocatalysis to undergo a highly stereoselective 

4oxidative Mannich reaction.  Further, a merger of NHC 
catalysis with photoredox catalysis to undergo oxidative 

5annulation reaction has also been developed in our lab.  
Key results of our findings on the combination of chiral 
organocatalysis with photoredox- electrocatalysis will 
be presented.

[T5-1011] Harnessing renewable energy to 
2funct iona l ize  C(sp ) -H  Bond:  Late -s tage 

functionalization of bioactive molecules

Sudipta Raha Roy. Indian Institute of Technology Delhi, 
email: srr@chemisry.iitd.ac.in

Functionalization of C-H bonds to achieve late stage 
functionalization of bioactive molecules always been 

1most dynamic topics to synthetic chemists.  
Tremendous advancements have been done in the field 
of metal catalyzed C-H bond functionalization to 

2achieve various functionalities.  These viable strategies 
offer great opportunities to synthesize pharmaceutically 
relevant molecules, agrochemicals, natural products 

3and complex molecular scaffolds.  The classical 
methods mainly rely on utilization of pre-activated 
precursors to achieve the desire reactivity as well as 
selectivity. However, the requirement for installation of 
an activating group prior to transformation adds cost to 
the synthetic route and lead to production of unwanted 
byproducts. Therefore, development of more atom and 
step-economical methodologies for direct C-H 
functionalization without any pre-activation of starting 
material is highly desirable. As a part of our ongoing 
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4interest on the functionalization of C-H bonds , how the 
readily available and cost-effective building-blocks can 

2be utilized to functionalize C(sp )-H bond in the 
presence of light and electricity will be discussed in this 
lecture. 

References: [1] D. Morton, Huw M. L. Davies, J. Org. Chem. 2016, 
81, 343–350. [2] L. Revathi, L. Ravindar, W.-Y. Fang, K. P. Rakesh, H.-
L. Qin, Adv. Synth. Catal. 2018, 360, 4652–4698. [3] D. J. Abrams, P. 
A. Provencher, E. J. Sorensen, Chem. Soc. Rev. 2018, 47, 
8925–8967. [4] Partha Pratim Sen, Rashmi Prakash, Sudipta Raha 
Roy, Org. Lett., 2022, 24, 4530-4535; Swati Singh, Neha Dagar, 
Sudipta Raha Roy, Chem. Commun., 2022, 58, 3831-3834; Neha 
Dagar, Swati Singh, Sudipta Raha Roy, J. Org. Chem. 2022, 87, 8970-
8982.

[T5-1014] Development of organocatalytic domino 
protocol: stereoselective synthesis of heterocycles 

Koushik Das, Sandipan Halder*. Department of 
 Chemistry, Visvesvaraya National Institute of 

Technology, Nagpur South Ambazari Road, Nagpur 
440010, Maharashtra, *email: sandipanhalder 
@chm.vnit.ac.in

Domino reactions could be defined as a single-pot multi 
step reaction where all the intermediates undergo 
sequential conversion without any isolation or addition 

1aof any reagents.  Catalytic domino techniques have 
been utilized for the synthesis of complex molecular 

1b,centity through an efficient step economic way.  In our 
approach, we have developed a Hydrogen Bond Donor 
(HBD) catalyst for the domino ring opening cyclization 
reaction of epoxide for the stereoselective synthesis of 
functionalized tetrahydro furans, oxazolidinones and 

2cyclic carbonates.

References: 1. (a) Tietze, L. F. Chem. Rev. 1996, 96, 115. (b) 
Claviera, H.; Pellissiera, H. Adv. Synth. Catal. 2012, 354, 3347 – 
3403. (c) Zeng, X.; Ni, Q.; Raabe, G.; Enders, D. Angew. Chem. Int. 
Ed. 2013, 52, 2977 –2980. 2. (a) Indian Pat. Appl. (2019) 
201921036987 A S. Halder and K. Das. (GRANTED). (b) Das, K.; 
H a l d e r  S . * ,  J .  O r g .  C h e m .  2 0 2 2 ,  8 7 ,  ( D O I : 
10.1021/acs.joc.2c00902). (c) Roy, S; Das, K. Halder, S. 
(Unpublished Result).

IMMUNOTHERAPY AND BIOLOGICALS 
PHARMACOGENOMICS AND 

PRECISION MEDICINE

[T4-1002] TNF-α /IL-23 binding domain antibody

Sandeep, Suraj Shinde, Abhay H. Pande. Department 
of Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Chronic inflammatory diseases have been recognized 
as the leading cause of more than half of all death in the 
world today. Increased levels of TNF-α and IL-23 play a 
key role in the inflammatory conditions. Blocking 
interaction of TNF-α and IL-23 with their receptors 
inhibit inflammatory signaling pathways. Many TNF-α & 
IL-23 blocking antibodies and antagonists are being 
used to combat inflammatory disorders. Currently, five 
original TNF-a inhibitors (and many biosimilars) are 
commercially available in the market. Similarly, 7 
biologics are approved against IL23: Briakinuman, 
Us tek inumab,  Guse lkumab,  Ti ld rak izumab, 
Risankizumab, Brazikumab, and Mirikizumab. 
However, there is still a need for the development of 
better biologics. Domain antibodies (DAbs) has 
emerged as a potential alternative to the conventional 
monoclonal antibodies (MAbs). Since, both TNF-α and 
IL-23 are important pro-inflammatory drivers of 
inflammation, a bispecific single domain antibody that 
neutralize both of cytokines (TNF-α as well as IL23) 
simultaneously is very much desirable. In this 
presentation, we present our data on designing and 
cloning of TNF-α /IL-23 binding single domain antibody.

[T4-1004] Duplex-specic nuclease assisted cyclic 
amplication by MNP-ssDNA nanoprobe for the 
detection of SARS-CoV-2 RNA

1, 2Ankan Dutta Chowdhury , Keita Isago , Uddipan 
1 1 2, 1Dasgupta , Malabika Ghosh , Enoch Y. Park . Amity 

Institute of Nanotechnology, Amity University Kolkata, 
Major Arterial Road, AA II, Newtown, Kolkata, West 

2Bengal 700135, Laboratory of Biotechnology, 
Graduate School of Science and Technology, Shizuoka 
University, 836 Ohya, Suruga-ku, Shizuoka 422-8529, 
Japan.

Recent spreading of the novel severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), has led to the 
outbreak of coronavirus pandemic and caused serious 
threats to public health worldwide. Though various 
detection approaches have been developed to detect 
the early sign of viral infection, however, there have only 
been a few reports on the detection of RNA-dependent 
virus which may substitute of the gold standard reverse 
transcription polymerase chain reaction (RT-PCR) 
methods. In search for an easy, cost-effective alternate 
method to skip the reverse transcription (RT) stage, as a 
mandatory step for polymerase chain reaction (PCR), 
here, we have developed a duplex specific nuclease 
(DSN)-based signal amplification method for RNA 
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detection designing specific ssDNA based nanoprobes. 
In presence of target RNA under optimized condition, 
DSN cleaves the ssDNA to release the free fluorophore, 
while leaving the RNA strand intact to be react to 
another available nanoprobe for cyclic signal 
amplification. 

Scheme of nanoprobe design and its application for the 
detection of RNA signal amplification method.

[T6-1001] Biomarkers in precision medicine for the 
diagnosis and prevention of vascular stenosis in 
cardiovascular disorder

Pratima Tripathi. Department of Biotechnology, 
National Institute of Pharmaceutical Education and 
Research, Raebareli.

The most frequent lesion in the blood vessels feeding 
the myocardium is vascular stenosis, a condition that 
develops slowly but can prove to be deadly in a long run. 
Non-invasive biomarkers could play a significant role in 
timely diagnosis, detection and and management for 
vascu la r  s t enos i s  even t s  assoc ia ted  w i t h 
cardiovascular disorders. The study aimed to 
investigate hs-TnI, c-TnI and hs-CRP that may be used 
solely or in combination in detecting the extent of 
vascular stenosis in CVD patients. 450 patients visiting 
with dyspeneas/orthopenea complaints to cardiologists 
were enrolled in this study. Angiographic study was 
conducted on the enrolled patients to examine the 
extent of stenosis in the five prominent vessels 
connected to the myocardium. Samples from all the 
cases suspected to be having coronary artery stenosis 
were collected, and subjected to biochemical evaluation 
of certain cardiac inflammatory biomarkers (c-TnI, 
hsTn-I and hs-CRP) and to check their sensitivity with 
the level of vascular stenosis. The extent of mild and 
culprit stenosis was detected during angiographic 
examination and the same was reported in the form 
significant (>50% stenosis) and non-significant (<50% 
stenosis) Carotid Stenosis.We observed that 85% of the 
population enrolled in this study was suffering from 
hypertension followed by 62.40% detected with 
sporadic episodes of chest pain. We found that most of 
the subjects (42%) had stenosis in their LAD followed by 
38% who had stenosis in their RCA. Almost 23% 
patients were reported to have stenosis in their LCX 
followed by OM (18% patients), PDA/PLV (13%) and 

only 10% patients had blockage problem in their 
diagonal. 24% of the subjects were found to have 
stenosis in a single vessel and hence were categorized 
in the Single Vessel Disease (SVD) group while 76% 
were having stenosis in two or more than two arteries 
(Multiple Vessel Disease). hs-TnI level was found to be 
correlated with the levels of stenosis  and was higher in 
the MVD group as compared to the SVD group. hs-TnI 
could be used as a novel marker as it shows 
prominence in detecting the level of stenosis as 
compared to c-TnI which gets detected only after a long 
duration in the CVD patients admitted for angiography. 
hs-CRP gets readily detected as inflammation marker in 
these patients and hence could be used to in 
combination with hs-TnI to detect the risk of developing 
coronary artery disease. 

[T6-1002] Functionalized polymeric nanocarrier for 
effective delivery of CRISPR/Cas9 Cargo

1 2Deepak Kumar Sahel , Sangam Giri Goswami , Reena 
1 2 1Jatyan , Shivaprakash Ramalingam , Anupama Mittal , 

1 1Deepak Chitkara *, Department of Pharmacy, BITS-
2Pilani, Pilani Campus, 333031, Rajasthan, India, CSIR-

IGIB, Sukhdev Vihar,110025, New Delhi, India. *email; 
deepak.chitkara@pilani.bits-pilani.ac.in

Introduction: CRISPR/Cas9 has proven its potential via 
its site-specific gene editing efficiency and the first 
CRISPR human clinical trial in progress with positive 
outcomes. Despite specific gene editing, it possesses 
in-vivo delivery-based limitations such as degradation, 
poor uptake, supranegative charge, and high mol. wt. 
and short circulation time etc. Non-Viral vectors are the 
first choice but possess l imitat ions such as 
immunogenicity, off-target effects, limited payload 
capacity, etc. Therefore, we explored functionalized 
polymer for the delivery of CRISPR components. 
Methods: The funct ional ized copolymer was 
synthesized using ring-opening polymerization and 
used to prepare blank nanoplexes, which were further 
utilized to form plasmid nanoplexes followed by 
characterization for zeta potential, particle size, and 
polydispersity index (PDI), transfection efficiency, and 
gene efficiency. Results: The nanoplexes were able to 
complex the plasmid completely at the ratio (w/w) of 
1:20. The plasmid loaded nanoplexes showed the nano 
size with good in-vitro and in-vivo efficiency.  
Conclusions: The functionalized lipopolymeric 
nanocarrier carries considerable potential for the 
d e l i v e r y  o f  C R I S P R / C a s  c o m p o n e n t s .  
Acknowledgment: We would like to thank ICMR India, 
DBT India, and BITS-Pilani for their support throughout 
the research.
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Dalela M, Mohanty S, Mittal A, Ramalingam S, Chitkara D. Cationic 
l ipopolymer ic  nanoplexes containing the CRISPR/Cas9 
ribonucleoprotein for genome surgery. Journal of Materials Chemistry 
B. 2022.
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[T11-1011] Designing of new ApoE-mimetic peptide 
TMApoEFrag  and investigation of its neuroprotective 

potential in stroke model
1 2Sakeel Ahmed , Abhay H Pande , Shyam Sunder 

1 1Sharma , Department of Pharmacology and 
2 Toxicology, Department of Biotechnology, National 

Institute of Pharmaceutical Education and Research 
(NIPER), Sector 67, S.A.S. Nagar (Mohali)- 160062, 
Punjab, India.

Introduction: An increasing prevalence and burden of 
ischemic stroke require developing a disease-modifying 
therapy. ApoE has recently been considered a potential 
candidate for treating CNS disorders. However, its large 
size prevents its entry into CNS. This problem can be 
overcome by developing small ApoE-derived peptides 
with good BBB permeability while retaining a similar 
biological function to native ApoE. Objectives: We first 

TMdesigned a ApoE-mimetic peptide (ApoEFrag ) 
mimicking the receptor and lipid-binding domain of 
native ApoE. The neuroprotective potential of 

TM ApoEFrag was explored in the MCAO model of stroke 
in rats. Methodology: First, the peptide was evaluated 
for its biochemical characterization, like self-
aggregation property, alpha-helical forming propensity, 
and interaction with oxidized phospholipids ex-vivo. 
Then an iv-vivo study was performed on an animal 
model of cerebral ischemia (MCAO) in rats.  Results: 
ApoEFrag selectively binds to the oxidized lipids 
(OxiPC, Lyso-PAF, LTA). Moreover, it is devoid of self-
aggregation. Furthermore, In the MCAO model of 
stroke, 3 days of peptide administration significantly 
reduced the infarct and edema volume. In addition, 
peptide-administered animals showed a significant 
reduction in the neurological deficit, improved other 
neurobehavioral parameters like motor ability and 
muscle strength, and decreased overall mortality. Also, 

TM the ApoEFrag also normalized the biochemical 
parameters. Furthermore, peptide administration 
attenuates glial activation and demonstrates 
neuroprotection.  Conclusion: Our results suggest the 

TM
neuroprotective potential of ApoEFrag  in the MCAO 
model. Further molecular studies are required to 
elucidate the neuroprotective mechanism.

[T11-1015] Novel inhibitors of HSP90

Jaskirat Kaur and Ipsita Roy. Department of 
Biotechnology, NIPER, SAS Nagar, Punjab 160062, 
India

HSP90 is a highly abundant chaperone expressed in all 
organisms. It is required for the maturation and 
activation of various cellular proteins which are 
collectively called as client proteins. The intrinsic 
ATPase activity of HSP90 is essential to this activity. 
HSP90 keeps te master regulator, HSF1 (Heat shock 
transcription factor), in an inactive form in a non-
stressed cell. Inhibition of HSP90 releases HSF1 which 
increases the synthesis of heat shock proteins such as 
HSP70 and HSP40. HSP70 plays an important role in 

the refolding of misfolded proteins and also mediates 
degradation of aggregated proteins. Thus, an increase 
in expression of heat shock proteins by inhibiting 
HSP90 can alleviate the progression of diseases linked 
with protein misfolding. Inhibitors of HSP90 ATPase 
activity including the benzoquinone ansamycins, 
g e l d a n a m y c i n  a n d  1 7 - a l l y l a m i n o - 1 7 -
demethoxygeldanamycin, and radicicol have several 
limitations. Regulated activation of the stress response 
pathway can slow down damage associated with 
neurodegeneration and ageing. One solution is to have 
ligands with high affinity and selectivity against the N-
terminal domain of HSP90α. These will inhibit the 
stress-inducible and not the constitutive isoform and will 
avoid deleterious effects associated with inhibition of 
other HSP90 paralogues. One such probable ligand is 
nucleic acid aptamer. RNA aptamers were selected 
against N-terminal domain of HSP90α and further 
affinity studies were carried out with full length HSP90α. 
Selected aptamers were shown to inhibit the interaction 
of HSP90α with HSF1. Further, the effect of selected 
aptamers on ATPase activity of HSP90 was monitored 
by NADH-coupled ATPase assay. The selected ligands 
have the potential to be developed as therapeutic 
agents in protein misfolding diseases.

PHYTOPHARMACEUTICALS AND 
NUTRACEUTICALS

[T7-1006] The bio-protective role of millet 
polyphenols in metabolic syndrome caused by 
high-fat high-sucrose diet

1, 2 1, 2Ruchika Maurya , Mahendra Bishnoi , Kanthi Kiran 
1, 2 1Kondepudi . Department of Food and Nutrition, 

National Agri-Food Biotechnology Institute, S.A.S. 
2Nagar, Mohali, Punjab-140306, India, Regional Centre 

for Biotechnology, Faridabad, Haryana, 121001, India

Finger millet (FM) and Kodo millet (KM) have numerous 
health benefits. Several studies have shown that 
polyphenol rich extracts (PREs) from them have anti-
oxidant and hypoglycaemic properties. However, the 
protective roles of PREs from these millets in 
overcoming the metabolic syndrome caused by a high-
fat, high-sucrose diet (HFHSD) have yet to be 
investigated. This study used HPLC-DAD/ESI-MS to 
identify the polyphenols in FM-PRE and KM-PRE, as 
well as to evaluate the role of PREs in mitigating palmitic 
acid-induced fat accumulation in human hepatoma cells 
and reducing HFHSD-induced metabolic complications 
in C57BL/6J mice. According to the findings, KM-PRE 
had a higher polyphenol content than FM-PRE, with 
taxifolin and catechin being the major fractions. FM-
PRE and KM-PRE protected against palmitic acid fat 
accumulation and exhibited a modulatory effect on gut 
microbiota composition and short chain fatty acid 
(SCFA). Moreover, millet PREs also ameliorated 
HFHSD-related metabolic complications such as 
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gastrointestinal abnormalities, obesity, adipose tissue 
hypertrophy, hepatic steatosis, and systemic 
inflammation. This research suggests that FM-PRE and 
KM-PRE could be used to create functional foods or 
nutraceuticals to combat obesity and comorbidities.

[T7-1007] Hederagenin ameliorates lead and 
chromium induced toxicity in neuroblastoma 
SHSY-5Y cells

1 2 1Reetika Tandon , Nandini Gupta , Ankita Sharma , 
2 1 1Malay Shukla , Nidhi Srivastava . Department of 

Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER), Raebareli- Uttar 

2Pradesh-226002, India, School of Forensic Sciences, 
National Forensic Sciences University, Gandhinagar-
Gujarat-382007, India.

Introduction: Heavy metals induce alteration in different 
metabolic processes associated with several health 
problems. Phytomedicine is a new choice of treatment 
against heavy metal-induced toxicity. Hederagenin, a 
surfactant, has also been reported as an anti-tumour, 
a n t i - i n fl a m m a t o r y,  a n t i - d e p r e s s a n t ,  a n t i -
neurodegenerative, anti-hyperl ipidaemia etc. 
Objective: The current study aimed to evaluate the 
antioxidant activity of hederagenin (Hgn) on lead and 
chromium induced oxidative stress on neuroblastoma 
cells and unravelled the possible mechanism of action. 
Methodology: In this study, SHSY-5Y cell lines were 
used as a model for the study of induced oxidative 
stress under the impression of lead and chromium. The 
MTT and Trypan blue assayed the cell viability 
parameters, fol lowed by their morphological 
examination under bright field microscopy. Results: Our 
results show the treatment of SHSY-5Y with a 5µM 
concentration of hederagenin protected the cells 
against lead (Pb) and chromium (Cr) at 2mM and 20µM, 
respectively. Hederagenin reduces the levels of ROS 
and nitrate in the Pb and Cr-exposed SHSY5Y cells. 
Further, antioxidant enzyme activity such as Catalase 
and SOD tend to elevate by increasing concentrations 
of hederagenin followed by heavy metals exposure. 
Moreover, the use of Molecular docking in the current 
study establishes the further interaction of hederagenin 
with antioxidant enzymes. Conclusion: These findings 
suggest that Hederagenin effectively protects the 
SHSY-5Y cells from lead and chromium-induced toxicity 
at the cellular level. However, confirmation from in vivo-
based preclinical models to further assess the 
molecular mechanism of the above hypothesis will 
minimize or impede the effects of heavy metals in the 
future.

[T7-1008]  derivative as effective Phenanthrene
acetylcholinesterase inhibitor: in vitro and in silico 
study

a a bAnkita Rajput , Palvi Sharma , Nitish Kumar , Sarabjit 
b* a aKaur , Saroj Arora . Department of Botanical and 

Environmental Sciences, Guru Nanak Dev University, 

bAmritsar, Punjab, India. Department of Pharmaceutical 
Sciences, Guru Nanak Dev University, Amritsar, 
Punjab, India.

Plants and plant derived products have been used to 
treat various diseases since the beginning of human 
history. Plant derived products have lesser side effects 
as compared to allopathic medicines. Therefore, 
people's interest is growing in plant-based medicines. 
Medicinal plants possess range of phytochemicals 
accountable for their diverse pharmacological potential. 
Presently, such compounds have been isolated from 
medicinal plants, characterized and evaluated for their 
pharmacological activities. In the present study, the 
efforts have been made to isolate the compound(s) from 
Grewia tiliaefolia Vahl., plant known for its action on 
brain related diseases such as anxiety, depression, 
cognitive disorders and Parkinson disease. Aerial parts 
of G. tiliaefolia were subjected to extraction using 
solvents of increasing polarity viz. hexane, chloroform 
and methanol. Antioxidant potential of extracts was 
examined by DPPH, total antioxidant assay and 
reducing power assay. Additionally, extracts were 
evaluated for acetylcholinesterase activity, among all 
methanol extract had shown significantly higher activity.  
Based on this, methanol extract being more potent 
extracts was subjected to isolation of compound. The 
methanolic extract was poured into the column packed 
with silica and hexane was used as mobile solvent and 
fractions were collected. Isolated compound was 
characterized by NMR, FTIR and LCMS and structure 
was elucidated. The IUPAC name of the compound 
w a s  p r o p y l  3 - h y d r o x y - 1 0 , 1 3 - d i m e t h y l -
6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
yclopenta [a]phenanthrene-17-carboxylate, designated 
as A-1. A-1 was further examined for antioxidant activity 
by in vitro assays. Further in silico study was conducted 
to predict its action on gamma amino butyric acid 
(GABA) receptor, glutamate α amino-3- hydroxyl-5-
methyl-4-isoxazolepropionic acid (Glu AMPA receptor 
and acetylcholinesterase (AChE). Keeping this in mind, 
it can be concluded that A-1 can further be evaluated for 
various neurological disorders involving these target 
proteins in their pathophysiology by in vivo model.

[T7-1011] Novel hydroalcoholic polyherbal 
formulation development and ultra-performance 
liquid chromatographic separation, estimation of 
berberine in Cissampelos pareira roots, Tinospora 
cordifolia stems, and a marketed siddha-based 
polyherbal formulation “kabusura kudineer” 
1 1  1Ramkishan Jatoth, Dr.S.P. Dhanabal, Dr. B. 

2  3 4Duraiswamy, Dr.V. Senthil, T. Ganesh, Dr.Jeyprakash 
M .  1 .  Depa r tmen t  o f  Pha rmacognosy  and 
Phytopharmacy, 2. Department of Pharmaceutics, 4. 
Department of Pharmaceutical Analysis, JSSAHER-
JSS College of Pharmacy, Ooty, Tamil Nadu, India, 3. 
Manager- R&D (Research & Development), SKM 
Siddha and Ayurveda (India) Pvt Ltd, Erode, Tamil 
Nadu, India. 
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Background and objective: The present study aims to 
develop and document an analytical method for 
Berberine in the chloroform fraction of Cissampelos 
pareira roots, Tinospora cordifolia stem, and a 
marketed polyherbal formulation known as “Kabusura 
Kudineer,” and newly developed hydroalcoholic 
polyherbal formulation. Method: During the pandemic 
Covid-19 ministry of Ayush, Govt of India highly 
recommended a Siddha-based polyherbal formulation 
known as “Kabusura kudineer” for immune booster and 
treatment of Covid -19. False pareira roots having active 
biomarker substances are berberine having proven 
activity of Anti-viral, and immunomodulatory. 
Preliminary identification of Berberine in chloroform 
fraction of Cissampelos pareira root, Tinospora 
cordifolia stem was done by the TLC, mobile phase 
used as a Toluene: Acetone: Water (5:15:1) and 
Chloroform: methanol (70:20). The UPLC was 
performed on a column, X Bridge BEH C18 Column, 
130Å, 3.5 µm, 4.6 mm X 150 mm, 1/pk and Solvent 
system were0.1%Trifluoroacetic acid: Methanol 
(60:40). The effluents were observed at 272 nm in UV 
detector. Results: The Rf value of berberine, Chloroform 
fraction of Cissampelos pareira roots was 0.23, and the 
Tinospora cordifolia stem was 0.63. The valid UPLC 
method parameter for berberine is system precision, SD 
(5433.07), the correlation coefficient was 0.266, the 
Regression equation was found y = 20570 x−182430, 
Correlation coefficient (R2) 0.9993. The adequate 
Linearity concentration was found to be 50 to 150 µg/ml, 
LODs (4.02 µg /ml), LOQs (12.17 µg/ml), Method 
precision % RSD (0.7), SD (16064.5), Recovery 98%, 
and 102%. Berberine content was found in a formulation 
(“Kabusura Kudineer”- 20.9360µg/mL, Developed 
Hydroalcoholic Polyherbal formulation-21.4370µg/mL), 
and the CHFCP, CHFTP was 28.9090 µg/mL and 
73.2050 µg/mL. Conclusions: The developed liquid 
chromatography (UPLC) methods have enabled 
simple, rapid, easy, accurate, reproducible, and linear 
analysis of BBE in Chloroform fraction of velvet roots, 
Tinospora cordifolia stems, and Ayurvedic, Siddha -
based Polyherbal formulations.

[T7-1012] Phyto-metabolomics of Phlogacanthus 
curviflorus by using a LC-ESI-QTOF-MS/MS and 
GC/QTOF-MS approach: Interrelationship between 
total phenol content, antioxidant activity, and 
enzyme inhibition potential

*Srikanth Ponneganti , Roshan M Borkar, Pullapanthula 
 Radhakrishnanand. Department of Pharmaceutical 

Analysis, National Institute of Pharmaceutical 
Education and Research (NIPER), Guwahati, 
Changsari, 781101, India. *email:p.srikanth378 

 @gmail.com

Introduction: Phlogacanthus curviflorus (P. curviflorus) 
is a popular medicinal plant   in northeast India, it is used 
as traditional medicine for the treatment of various 
d iseases .  Desp i te  the  po ten t ia l  c la im,  the 
phytochemical analysis of the plant is still lacking. Thus, 

this study aimed to evaluate the Phyto-constituents and 
their antioxidants profile and enzyme inhibition capacity 
of P. curviflorus leaves. Methodology: Maceration was 
used for the successive extraction of P. curviflorus with 
the different polarities of solvents (n-hexane, 
chloroform, ethanol, hydro alcohol, and water). DPPH, 
ABTS, and FRAP assays were used for the evaluation 
of the antioxidant activity. α-amylase and α-glucosidase 
assay were employed for the evaluation of enzyme 
inhibition capacity. Phytochemical analyses were 
performed by using LC-ESI-QTOF-MS/MS and 
GC/QTOF-MS. Results and discussion: Hydro-alcohol 
extracts have shown the highest antioxidant activity, 
which was assessed by DPPH (405.50±13.47 µg/mL), 
ABTS (140.12±21.02 µg/mL), and FRAP assay 
(34.55±0.93 mg AA/g extract) activity. Ethanolic extract 
showed the highest α-amylase (93.41±11.42 ug/mL), 
and α-glucosidase (124.97±7.10 ug/mL) enzyme 
inhibition activity. The major components identified in 
hydro alcohol extracts were gallic acid, chlorogenic 
acid, ferulic acid, kaempferol-3-rhamnoside, p-hydroxy 
phenethyl trans-ferulate, myristic acid, benzoic acid, 
and in ethanolic extracts majorly hesperetin 7-o-
glucoside, harpagide, catalpol, leonuriside a, phytol, 
harpagoside, herniarin, myristic acid were identified. 
Conclusion:  This is the first study to elucidate the 
metabolic differences between different extracts with 
different antioxidant and enzymatic inhibition activities 
of P. curviflorus. This study also provides useful data to 
assess the medicinal value of the leaves of P. 
curviflorus, which will be useful for the inhabitants of the 
northeast region of India.

[T7-1014] DoE-based optimization of polyherbal 
cream and its in vitro characterization against 
candida glabrata

a, a, bChanti Babu Katta , Ayusha Dondulkar , Renu Shukla , 
b a  aKrishnaveni Mishra , Jitender Madan . National 

Institute of Pharmaceutical Education and Research, 
bHyderabad, Telangana, India, University of Hyderabad, 

Telangana, India.

Introduction: Candidiasis is the most predominant type 
of fungal infections, where natural compounds have 
emerged as promising antifungal therapeutics. 
According to 'National Centre for Complementary and 
Alternative Medicine' survey, herbal products are the 
most preferred alternative medicine. In addition, herbal 
medicine has less tendency towards microbial 
resistance due to their broad spectrum of biological 
activities. Objectives: Curcumin is a herbal compound 
widely reported to possess a broad spectrum antifungal 
activity. Hence, the present investigation presents a 
polyherbal cream comprising curcumin and other 
antifungal herbals, including black grams (Vigna 
mungo), red lentils (Lens culinaris), soybean seeds 
powder, and Arnica montana. Methodology: The 
polyherbal cream was developed by emulsification 
method implementing Design Expert, to select the 
quantity of oil phase, emulsifying phase, and aqueous 
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phase excipients for systematic optimization. The 
optimized formulation was characterized and evaluated 
for in vitro antifungal activity. Results: The cream was 
optimized based on viscosity and spreadability as 
response variables by using pareto charts. Viscosity, 
spreadability, pH, and assay of optimized cream were 
910596.67± 232371.31 cP, 362.47 ± 24.67g.sec, 4.5 ± 
0.2 and 95.93 ± 2.25%, respectively. The in vitro 
antifungal activity of cream against Candida glabrata 
showed 1.67 folds decrease in MIC in comparison to 50 

curcumin alone. The curcumin and cream exhibited 
MIC values of 100 µg/mL and 60-µg/mL, respectively. 50 

Conclusion: In the present study, polyherbal cream was 
optimized using DoE which facilitated the evaluation of 
the effects of oil phase, aqueous phase, and emulsifying 
phase on spreadability and viscosity of cream. Finally, in 
vitro antifungal activity study revealed the potential of 
polyherbal formulation against Candida glabrata.

THERAPEUTIC APPROACHES FOR CENTRAL 
NERVOUS SYSTEM DISEASES

[T11-1006] Neurophysiological effects of N-Methyl-
D-Aspartate (NMDA) receptor antagonists in a rat 
model of PTSD

1 2Ashok Kumar Datusalia , Maurizio Popoli , Sumadhura 
1 1Bommaraju . Department of Pharmacology and 

Toxicology, National Institute of Pharmaceutical 
Education and Research Raebareli (NIPER-R), 
L u c k n o w  I n d i a ,  E m a i l :  a s h o k . d a t u s a l i a 
@ n i p e r r a e b a r e l i . e d u . i n ,  2 D e p a r t m e n t  o f 
Pharmaceutical Sciences, University of Milan, Italy.

The poor retention of extinction memory is a classical 
trait of psychiatric disorders, including post-traumatic 
stress disorder (PTSD) and N-methyl-D-aspartate 
receptors (NMDARs) activation facilitates the 

 establishment and stimulation of alerted behaviour.
However, the pathophysiological mechanisms 
underlying such vicissitudes remain unclear, resulting in 
non-availability of effective therapeutic interventions. 
Single prolonged foot shock-(FS)-stress has been 
studied as an animal model of PTSD, in this study we 
assessed the ability of FS to evoke fear extinction and 
the effects of single dose administration of NMDARs 
antagonists (ketamine and memantine) on fear 
extinction, glutamate transmission and dendritic 
arborization in FS rats. We found the impaired fear 
extinction, whereas the treatment with ketamine (24 or 
72 h before or 6 h after FS-stress) and memantine (1 h 
before and 6 h after FS-stress) alleviated the fear 
extinction during the one-week extinction training. FS 
induced the stress-dependent increase of spontaneous 
excitatory postsynaptic current (sEPSC) amplitude in 
prelimbic (PL)-PFC, which was reduced following 
treatment with ketamine 6 h post FS. At the same time, 
ketamine injection 6 h after FS was found to rescue 
apical dendritic retraction of pyramidal neurons induced 
by acute stress in PL-PFC. On the other side, treatment 

with memantine reduced the stressed dependent 
increase in the cortisol release in stressed rats. These 
results show rapid effects of NMDAR antagonists in 
animals subjected to acute FS, in line with previous 
studies suggesting a therapeutic action of the drug in 
PTSD models. Likewise, the role of NMDAR 
antagonists regardless of their mechanistic involvement 
in facilitating fear extinction, might promote the re-
establishment of synaptic homeostasis and blockage of 
NMDAR overstimulation.

[T11-1007] NEC-1S mitigates microglia-mediated 
neuroinammation in type 2 Diabetes

Gurpreet Singh, Kumari Preeti, Dharmendra Kumar 
Khatri, and Shashi Bala Singh. Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER)-
Hyderabad, Telangana-500037.

Aims: Type-2 diabetes (T2DM) is associated with 
central neuroinflammatory changes. Microglia are 
intricately involved in neurophysiology through synaptic 
modulation and brain surveillance. Necroptosis, an 
inflammatory cell death mechanism, is characterized by 
relative upregulation of phosphorylated RIPK(Receptor 
interacting kinase) 1, RIPK3, and MLKL (mixed-lineage 
kinase domain-like protein). Under incessant stressors, 
microglia transform into a pro-inflammatory state, 
further promoting neuroinflammation. The present 
study aims to evaluate the neuroprotective effect of 
Necrostatin (Nec-1S) in the experimental T2DM model 
in C57BL6/J mice.  Methods: T2DM was induced in 
mice by keeping them on a high-fat diet (HFD) for 16 
weeks and injecting a single dose of streptozotocin 

th(100mg/kg, i.p) at the 12  week. Nec-1S was 
administered for 3 weeks at (10 mg/kg, i.p) once every 
3-day. The neurobehavioral performance was 
assessed using the Morris water maze and step-
through task. Further microscopy, western blot, 
immunofluorescence, and quantitative RT-PCR were 
carried out to explore the mechanism at the protein and 
transcriptional levels. Results: Nec-1S improved 
hippocampal-dependent learning and memory, and 
ameliorated neurodegeneration, amyloid fibril-like 
plaque, and p-tau deposit. The level of p-RIPK, p-
RIPK3, and p-MLKL protein was also found to be 
significantly lessened in the treated brain. The 
immunofluorescence study has shown a significantly 
lesser proportion of TNFR-positive microglia in the 
treated brain. Moreover, the expression pattern of NOS-
II, CD-16, the pro-inflammatory marker, was found to be 
significantly alleviated in the Nec-1S-treated brain at 
both protein and mRNA levels. Conclusions: 
Necroptosis is a major contributing factor to 
neuroinflammation and is responsible for cognitive 
decline. Nec-1S improved cognitive function by 
alleviating microglia reactivity through the TNFR-p-
RIPK-p-RIPK3-p-MLKL axis.  
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[T11-1012] Pharmacological inhibition by clemizole 
and siRNA knockdown of TRPC5 channels reduces 

+MPTP/MPP -induced Parkinson's disease
* # #Bhupesh Vaidya , Pankaj Gupta , Joydev K. Laha , 

† * *Ipsita Roy and Shyam Sunder Sharma . Department of 
#Pharmacology and Toxicology, Department of 

Pharmaceutical Technology (Process Chemistry), 
†Department of Biotechnology, National Institute of 
Pharmaceutical Education and Research, S.A.S. 
Nagar, Punjab, India.

Introduction: Transient receptor potential canonical 5 
(TRPC5) channels are cation-permeable channels 
activated by oxidative stress. These channels 
contribute to increased intracellular calcium influx and 
are involved in the pathophysiology of several 
neurodegenerative disorders. However, its role has not 
been explored in context of Parkinson's disease (PD). 
Objective: We investigated the possible role of TRPC5 
channels and associated downstream signalling in 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) 

+and MPP  (1-methyl-4-phenylpyridinium) PD models. 
Methodology: In the present study, MPTP was 
bilaterally infused into the substantia nigra of Sprague-

+Dawley rats while the effect of MPP  exposure on SH-
SY5Y cells was also investigated. Furthermore, effect of 
clemizole, a potent TRPC5 channel inhibitor on 
behavioural, molecular and biochemical parameters 

+was also evaluated in MPTP/MPP -induced-PD. Finally, 
validation of these effects was done using TRPC5 

+siRNA in MPP -treated SH-SY5Y cells. Results: MPTP-
lesioned rats exhibited increased TRPC5 levels, along 
with reduced tyrosine-hydroxylase expression in the 

+striatum and midbrain. Moreover, MPTP/MPP  
treatment also caused mitochondrial dysfunctions, 
which were confirmed using expression studies for 
Peroxisome proliferator-activated receptor-gamma 
coactivator-1 alpha and transcription factor-A, 
mitochondrial and NADH Dehydrogenase Subunit 2. In 

+the SH-SY5Y cells treated with MPP , we also observed 
a decreased tetramethylrhodamine, ethyl ester intensity 
and elevated mitosox levels, which further suggested 
compromised mitochondrial health. Co-treatment with 
clemizole and siRNA-mediated TRPC5 knockdown 
reversed these changes. Furthermore, we also 
observed diminished calcium influx, attenuation of 
reactive oxygen species levels and reduced apoptosis. 
Conclusions: Taken together, our results provide novel 
insights into potential of TRPC5 modulators as future 
therapeutic strategy for the treatment of PD.

[T11-1013] d-Limonene attenuates intracere 
broventricular-streptozotocin-induced cognitive 
and mitochondrial dysfunctions in rat's brain

Monika Kadian, Anil Kumar. Pharmacology Division, 
University Institute of Pharmaceutical Sciences, UGC 
Centre of Advanced Study (UGC-CAS), Panjab 
University, Chandigarh 160014, India.

Alzheimer's infection (AD) is the main source of 

dementia that is reformist neurodegenerative illness of 
the mind. The build up known markers of the illness 
includes accumulation of plaques of amyloid-beta in 
area of nerve terminals, presence of intraneuronally 
tau-tangles because of hyperphosphorylation of tau 
proteins, consistent synaptic misfortune and ultimately 
neuron degeneration which further prompts memory 
deterioration. The unmistakable variables having 
definitive impact on illness advancement are oxidative 
stress, modified mitochondrial capacity, aging and 
inflammation which assume a pivotal part in memory 
deve lopment  and  neurona l  surv iva l .  A few 
investigations announced that different biological 
markers raised or altered in AD cerebrum because of 
oxidative imbalance including excessive formation of 
free radicals (reactive oxygen species) and reduction in 
anti-oxidant factors (superoxide dismutase, reduced 
glutathione and catalase) or combination of both. We 
hypothesized that d-limonene may have enhancing 
effect on the cognitive deficit. Thus, we performed 
Morris water maze task to look at the conceivable 
effec t  o f  d - l imonene on  spa t ia l -memory  in 
intracerebroventricular-streptozotocin induced rodents. 
Our data indicated that oral administration of d-
limonene could significantly diminish escape latency 
and increment in time-spent in target-quadrant, in 
treatment groups. Moreover, we assessed some of 
oxidative stress markers, anti-oxidant markers and 
mitochondrial enzyme complexes capacity, AChE 
action in both hippocampus and frontal cortex of the 
treated rodents. Furthermore we were likewise assess 
the level of TNF-α and performed histopathological 
studies. In light of our outcomes from this examination, 
d-limonene prompted reestablished redox-proportion 
and anti-oxidant levels, mitochondrial capacities and 
lessened AChE action and level of TNF-α in the rodent's 
brains and along these lines recommending capability 
of d-limonene as a therapeutic molecule.

[T11-1014] Maresin-1 prevents blood spinal cord 
barrier disruption associated with TRPV4 elevation 
in the experimental model of spinal cord injury

Zarna Pathak, Tarang Jadav, Abhishek Roy, Manjeet 
Chopra, Nidhi Singh, Pinaki Sengupta, Hemant Kumar. 
Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research 
(NIPER)-Ahmedabad, Gandhinagar, Gujarat, India.

Recently, we reported the TRPV4 ion channel activation 
and its association with secondary damage after spinal 
cord injury (SCI). TRPV4 activation is linked with blood-
spinal cord barrier (BSCB), endothelial damage, and 
inflammation after SCI. Specialized pro-resolving 
mediators (SPM) are endogenous lipid mediators 
released for inflammation resolution. Studies suggest 
that SPM could act as an endogenous antagonist of ion 
channels directly or indirectly at the plasma membrane. 
Herein, we studied the effect of maresin-1, a 
docosahexaenoic acid (DHA)-derived SPM, in SCI-
induced TRPV4 expression and subsequent associated 
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damage. We first quantify the DHA levels in plasma and 
epicenter of the spinal cord in sham and at 1, 3, 7, 14, 
21, and 28 days post-injury (DPI) using LC-MS. Then, 
we exogenously administered maresin-1 using two 
dosing regimens i.e., single-dose (1 µg) and multiple-
dose (1 µg/day for seven days), to confirm its role in the 
TRPV4 inhibition and its linked damage. After SCI, DHA 
concentration decreases in the spinal cord epicenter 
area as well as in plasma. Treatment with maresin-1 
a t t enua tes  TRPV4  exp ress ion ,  a t t enua tes 
inflammatory cytokines and chemokines, and inhibits 
neutrophil infiltration. Furthermore, treatment with 
maresin-1 protects BSCB disruption,  alleviates glial 
scar formation, and improves functional recovery. Thus, 
our results suggest that maresin-1 could act as an 
endogenous antagonist of TRPV4 and could serve as a 
promising and safe adjunctive approach to target 
inflammation and BSCB damage after SCI. 

[T11-1019] Oral delivery of insulinotropic agent 
loaded nanocarrier to enhanced brain uptake for 
diabetes linked neurodegenerative disorder in 
wistar rats

Geetika Wadhwa, Rajeev Taliyan. Department of 
Pharmacy, Birla Institute of Technology and Science, 
Pilani, Pilani Campus, Rajasthan-333031, India.

Background: Diabetes Mellitus is a metabolic disorder 
characterized by insulin resistance with several 
metabolic abnormalities which trigger neuronal 
complications, neurodegeneration, and cognitive 
impairments. Repaglinide (REP) is insulinotropic agent 
with poor pharmacokinetic properties and brain 

permeability. Hence, the present study aimed to explore 
the improvement in pharmacokinetic (PK) and 
pharmacodynamic (PD) parameters of REP-loaded 
lipid polymer-hybrid nanoparticles (REP-LPHNPs) in 
cognitive deficits wistar rat model. Methods:  The REP-
LPHNPs were prepared using solvent evaporation 
technique and optimized by Design-Expert software. 
The characterization and in vitro release study were 
done to investigate the characteristics features. Further 
in vitro cellular studies were conducted to determine the 
viability and uptake. Additional PK study was carried out 
to estimate the improvement in PK parameters using 

TMPhoenix WinNolin Certera  software. The disease 
animal model was developed in wistar rats by diet 
manipulation to induce cognitive impairment and 
treated for four weeks. After the treatment, biochemical 
and behavior parameters were estimated using 
commercially available kit and ANY-maze software.  
Results: The REP-LPHNPs having phospholipid-
coated nanoparticles with a hydrophobic polymer core 
were prepared successfully and characterized 
thoroughly. The REP-LPHNPs showed improved PK 
parameters, e.g., t (h) and AUC, which increased by 1/2 

twice the REP. The REP-LPHNPs significantly reduced 
the cognitive impairment in wistar rats by assessing 
biochemical and behavioral tests. It was found that the 
nanocarrier showed improved efficacy in spatial 
learning and memory impairment as compared to the 
REP. Conclusion: In summary, the downsides of REP 
were successfully improved by loading into LPHNPs, 
demonstrating the improvement in PK parameters, and 
showing better neuroprotective effects than REP alone.
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[P1-1001] Computational study of natural 
compounds targeting amyloid beta brils in 
Alzheimer's disease through molecular docking 
and molecular dynamics approaches

Rakibul Islam and Dr. Devendra Kumar Dhaked. 
Department of Pharmaco informatics, NIPER, Kolkata.

Alzheimer's disease (AD) is a fatal neurodegenerative 
disorder, manifests as dementia that is characterized by 
loss of memory due to the aggregation and 
accumulation of amyloid beta fibrils in the brain. The 
mutation on amyloid precursor protein (APP) induces 
amyloid beta (Aß) peptides to aggregate. These 
peptides aggregate into oligomers which then produce 
protofibrils, fibrils and fibers that are stabilized through 
interchain hydrogen bonding. When amyloid ß 
assemblies bind to the cell membrane, it destroys 
normal cell function and eventually resulting in cell 
death. Therefore, targeting amyloid ß peptides is 
suggested as the most effective approach to treat AD. 
Several studies are being carried out on natural 
compounds and it has been discovered that they can 
downregulate amyloid ß peptides and suppress the 
formation of Aß abnormal aggregates.

In this study, we have identified some natural 
compounds that can destabilize amyloid ß aggregation 
by changing conformation of Aß fibrils. We have carried 
out molecular docking study and extended molecular 
dynamics simulation (500 ns) to see the interaction of 
natural compounds with Aß peptides at molecular level. 
Few compounds have shown strong binding affinities 
with important residues, induced conformational 
change and disordered Aß peptides and thus, 
destabilizes the Aß fibrils, have ability to act as potential 
anti-amyloidogenic agents. This work highlighted the 
possibility of identifying new natural compounds as 
potent AD drugs.

Representative snapshot of resveratrol-Aβ fibril 
complex from starting conformation after the docking 
protocol to the final structure after 500 ns of molecular 

dynamics using Desmond software.

[P1-1002] Predictive modeling of metabolomics 
data to identify potential biomarkers in renal cell 
carcinoma

1 1 2Ambati Sekhar Reddy , Pooja Arora , Veena Puri , 
3Prasad V. Bharatam*

1 3Department of Pharmacoinformatics, Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 

2Sector-67, S. A. S. Nagar (Mohali), Center for Systems 
Biology and Bioinformatics, Panjab University, Sector 

 14, Chandigarh,*pvbharatam@niper.ac.in

Renal cell carcinoma (RCC) is a rare human cancer 
whose prevalence is rapidly rising, an early recognition 
is essential for the effective disease treatment. A 
statistical approach for biomarkers identification using 
metabolomics data has been attempted in this work. 
The metabolomics data for RCC is extracted from 
metabolomics workbench database with study ID 
ST001706. The study consisted 50 metabolites and 256 
patients; in that 174 are normal individuals and 82 are 
RCC patients. From 50 Metabolites, top metabolites (as 
biomarkers) are identified using advanced statistical 
techniques such as the t-test, principal component 
analysis (PCA) and partial least square analysis (PLS). 
These statistical results identified eight biomarkers i.e. 
trigonelline, hippuric acid, 4-hydroxyhippuric acid,4-
amino hippuric acid, mannitol, pyruvic acid, scyllo-
insitol and deoxycholic acid. The Gaussian software 
was used to obtain the 3D Structures of the metabolites 
and to calculate their electronic parameters. Relative 
quantification of these biomarkers was done using 
Heatmap. ROC Curve Analysis has been performed to 
characterize biomarkers early in RCC. The biological 
significance of identified top metabolites has been 
evaluated by identifying the metabolic pathways in 
which the metabolites are involved.  

[P1-1003] Computational studies to identify 
potential inhibitors of key SARS-CoV-2 and other 
common viral enzymes among the phytochemicals 
obtained from polyherbal formulations developed 
by Ayurveda system of medicine

Akash G. Kendre, Prasad V. Bharatam, Sanjay M. 
Jachak, Ramadas Maganti. Department of Medicinal 
Chemistry and Department of Natural Products, 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S. Nagar (Mohali) – 160 062, 
Punjab, India, email: akashkendre.ak@outlook.com, 
pvbharatam@niper.ac.in 

Since the SARS-CoV-2 outbreak despite multiple 
releases of vaccines globally, there is still no complete 
and effective control against it due to its mutability 
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resulting in its more perilous variants. This inspired 
scientists to find its durable solution in the legacy of 
Indian Ayurveda medicinal system against present and 
upcoming SARS-CoV-2 variants. Total of 967 
compounds extracted from Ayurvedic formulations 
called Kasthausadhi prepared from medicinal plants 
were investigated for their in silico effects against 
SARS-CoV-2 and other viral proteins involved in 
essential functions of viruses such as attachment, entry, 
replication, transcription etc. using computational 
methods. Hence, this study focuses on assessment of 
antiviral activities of these 967 compounds. Molecular 
Docking analysis was performed to study the 
interactions of 967 compounds against 8 major SARS-
CoV-2 viral proteins. Molecular Dynamics (MD) 
simulation was performed to evaluate the interaction of 
top scored Ligand-Protein complexes. The molecular 
docking results showed that Afzelechin, Procyanidin, 
Tribulusterine, Indioside D, Punigluconin, Scroside C, 
Procyanidin C5 and Bidentatoside were found effective 
with Glide Scores -8.506, -8.715, -6.256, -5.844, -9.713, 
-9.884, -10.282, and -6.036 respectively against SARS-
CoV-2 proteins with higher binding affinities on multiple 
receptors. Results of MD simulations validated the 
stability of Ligand-Protein complexes. Ayurvedic 
formulations having anti-SARS-CoV-2 potential can be 
used for treatment with adequate monitoring, also new 
formulations can be developed for systematic trials 
based on ranking and confirmation from these studies.

[P1-1004] Cyclization reactions during drug 
metabolism: In silico insights

Manali Patil, Minhajul Arfeen, Kanika Manchanda, 
P r a s a d  V .  B h a r a t a m * .  D e p a r t m e n t  o f 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India, * email: 
pvbharatam@niper.ac.in

Cyclization is one of the most significant categories of 
reactions that CYP enzymes catalyse. Numerous 
biological substrates and xenobiotics have been 
documented to be converted into heterocyclic 
compounds by CYP enzymes in plants and animals. An 
anti-malarial prodrug called proguanil is transformed 
through biotransformation by the enzyme cytochrome 
P450 into the pharmacologically active triazine 
metabolite (cycloguanil), which blocks the enzyme 
plasmodial dihydrofolate reductase. The drug 
methadone, which is frequently used to treat opioid 
addiction and addiction treatment, is converted into 
inactive cyclic metabolites. CYP2C19 and CYP3A4 
respectively catalyse these cyclization processes. To 
clarify the mechanism of the cyclization reaction, 
quantum chemical calculations were carried out using 
the model species (Cpd I for active species of 
cytochrome). The total reaction for proguanil involves 

the loss of one water molecule, is exothermic by about 
55 kcal/mol, and has a barrier of around 17 kcal/mol. 
The anticipated reaction pathway is Cpd I removing the 
first H atom from the isopropyl group, followed by one of 
2 potential routes: oxygen rebound to produce a 
hydroxyl derivative or another H atom loss to produce 
1,3,5-triazatriene, which then undergoes cyclization. 
The pharmacological inactivation of methadone 
involves mono- and di-N-demethylation, with water loss 
causing the formation of a C-N bond and then 
spontaneous cyclization to the EDDP, which is 
catalysed by intestinal, hepatic, and expressed 
cytochrome P450 3A4 (CYP3A4). The cyclization 
mechanism of methadone has been investigated using 
proposed reaction pathways by DFT studies. 
Understanding the significance of the cytochrome 
active species in this crucial cyclization reaction was 
made easier by this study.

[P1-1005] Toxicity of reactive metabolites of 
oxicams

Joydeep Burman, Akshay R. Boharupi, Kaushikkumar 
*A. Bhakhar, Kanika Manchanda, Prasad V. Bharatam . 

Department of Pharmacoinformatics, National Institute 
of Pharmaceutical Education and Research (NIPER), 
Sector-67, S.A.S. Nagar (Mohali), 160062 Punjab, 
India, *email: pvbharatam@niper.ac.in

Oxicams are important drugs that act as NSAIDs and 
some of them like piroxicam and its prodrugs like 
ampiroxicam are in daily use. The metabolic profile of a 
few oxicams has been reported, but the electronic 
structure details of their reactive metabolites have not 
yet been explored. Furthermore, the reactivity of the 
reactive metabolites originating from oxicams and their 
relation to toxicity has still not been ascertained. In this 
work, we have postulated a novel metabolite of 
Piroxicam. Additionally, the conceptual Density 
Functional Theory (cDFT) analysis has been performed 
on various marketed oxicams and their reactive 
metabolites using B3LYP/6-31+G(d,p), M06/6-
31+G(d,p) and M06-2X/6-31+G(d,p) levels of theory of 
quantum chemistry. The electrophilicity index, 
hardness, chemical potential, electron affinity, 
ionization potential, etc. as well as other important 
quantifiers of the electronic characteristics of all species 
have been estimated for all species of oxicams. Based 
on the electrophilicity index (ω), we propose a plausible 
reason for the relatively greater prescription of 
piroxicam in comparison to other oxicams. The potential 
cause of toxicity of Sudoxicam has also been deduced.

[P1-1006]  Computer aided drug design of 
dihydrofolate reductase inhibitors

a bVishnu Kumar Sharma , Gaurav Sunil Shingare  and 
a,b aPrasad V. Bharatam *. Department of Pharmaco 

b informatics, Department of Medicinal Chemistry, 
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National Institute of Pharmaceutical Education and 
Research, Sector-67, S.A.S. Nagar-160062, Punjab, 
India, *e-mail: pvbharatam@niper.ac.in

Malaria is one of the most serious communicable 
diseases which impacts half of the world's population 
with 91 nations under the direct threat of transmission. It 
becomes essential to look into measures to limit the 
spread of disease and provide better solutions for 
curing malaria. PfDHFR is one of the well known 
druggable  targets  in  ant i -malar ia l  therapy. 
Guanylthiourea (GTU) – cycloguanil and biguanide - 
proguanil have been successfully utilized as PfDHFR 
inhibitors in anti-malarial therapy. Our lab has been 
extensively working on PfDHFR. In the current study, 
several new Guanylthiourea (GTU) and Biguanide 
derivatives were designed and explored for PfDHFR 
i n h i b i t o r s  w e r e  i d e n t i fi e d  u s i n g  v a r i o u s 
Pharmacoinformatics approaches.  Initially, the 
pharmacophoric features of WR99210 have been 
explored to design a combinatorial library of ~1000 
GTU, biguanide based compounds and molecular 
docking analysis was performed with wild-type and 
quadruple mutant -type PfDHFR. The docking results 
indicated that the ~25 designed compounds possess 
characteristic interactions with the key active site 
residues (Asp54 and Ile14) of wild-type and quadruple 
mutant-type PfDHFR and the docking/glide score were 
higher or comparable to WR99210 (-9.89 kcal/mol), a 
reported lead molecule for PfDHFR. Further, molecular 
dynamics simulations and quantum chemical analysis 
has been proposed for the most active 10 hits to 
establish comparative binding interactions and 
selectivity of these compounds with reference to 
WR99210 with Plasmodium falciparum dihydrofolate 
reductase (PfDHFR). We will also use these designed 
compounds for other plasmodial protozoa cavity.

[P1-1007] In-silico analysis of enantioselective 
binding of Pomalidomide targets for multiple 
myeloma

Gyan Vardhan, Vikas Kumar, Shailendra Handu, 
Puneet Dhamija. Department of Pharmacology. All India 
Institute of Medical Sciences, Rishikesh.

rdIntroduction: Pomalidomide is a 3  generation chiral 
immunomodulatory ( IMiDs) drugs and have 
antiangiogenic and anti-immunomodulatory activity. 
Despite being teratogenic, it has been shown to be 
effective in treating multiple myeloma. Enantioselective 
chemical structure and biological activity have been 
investigated using molecular docking. Objective: In-
s i l i c o  d o c k i n g  s i m u l a t i o n s  t o  c o n fi r m  t h e 
enantioselective binding of pomalidomide to 
immunomodulator targets (CRBN, TNF- α11, Pg G/H 
synthase 2, Cadeherin-5 Protein). Methodology: The 
protein was pre-processed using hydrogen addition, 
disulphide treatment, and bond order assignment. The 

Ligand Preparation Module was used to optimise all of 
the chosen ligands, and OPLS3e Forcefield was used 
to optimise the geometry. Site map analysis module was 
used to determine the top-ranked receptor binding sites 
for the enzymes. Molecules were docked by using 
Schrodinger 2020_3 software. The results of the lower 
docking scores and glide energy poses significant 
b ind ing.  Resul t :  Docking study confirm the 
enantioselective binding of pomalidomide to 
immunomodulator targets (CRBN, TNF-α11, Pg G/H 
synthase 2, Cadeherin-5 Protein). Thereby, this study 
contributes to the enantiomeric selective binding. Out of 
all four targets S- (-) enantiomers of pomalidomide had 
significant binding with CRBN and TNF-α 11, while R- 
(+) enantiomers of pomalidomide had significant 
binding with Pg G/H synthase 2, Cadeherin-5 Protein. 
Conclusion: The result suggests that, chemical 
interactions of S-enantiomers of pomalidomide have 
better binding with residues at the active site of CRBN 
and TNF-α 11. This conclude that S-enantiomers of 
pomalidomide could be a better choice for multiple 
myeloma therapy. Keywords: Pomalidomide; Docking; 
Enantiomers; Chirality; Multiple myeloma

[P1-1008] Predictive modeling of metabolomics 
data for the identication of biomarkers in CKD

a aAmbulge Sheetal , Ambati Sekhar Reddy , Pooja 
a b c aArora , Veena Puri , Prasad V. Bharatam* . Department 

bof Pharmacoinformatics, Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), Sector-67, S. A. S. 

bNagar (Mohali) – 160062, Center for Systems Biology 
and Bioinformatics, Panjab University, Sector 14, 
C h a n d i g a r h  -  1 6 0 0 1 4 ,  I n d i a .  * e m a i l : 
pvbharatam@niper.ac.in

Chronic kidney disease (CKD) is a specific type of 
kidney disease in which, a gradual loss of kidney 
function over a period of 3-30 months is noticeable. 
Early detection is imperative to prevent this catastrophic 
event and initiate treatment that may mitigate renal 
injury. Metabolomics data in CKD carries a lot of 
information about biomarkers. However, it is not clear 
which of these biomarkers are significant, biostatistical 
analysis of metabolomics data provides the clues. In 
this work, an attempt has been made to find novel 
biomarkers by employing bioinformatics and advanced 
computational tools. The CKD data of the patients (in 
stages 3 and 4) was selected and data was segregated 
based on renal and cardiovascular parameters. The 
study consisted 441 patients and 293 metabolites. 
Subsequently the identification of top metabolites (as 
biomarkers) was carried out using statistical methods 
like t-test, Principal component analysis (PCA) and 
partial least square (PLS) analysis. Nine biomarkers 
were identified from these statistical analyses. 
Galacturonic acid, p-cresol, L-serine, L-glutamine, 
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lactose, 2-O-glycerol-.alpha.-d-galactopyranoside, 
hexa-TMS, butanoic acid, 2,4-bis[(trimethylsilyl)oxy]-, 
trimethylsilyl ester, pseudo uridinepenta-tms and Myo-
inositol. The relative quantitation of identified 
metabolites was done by using Gaussian software 
using quantum chemical calculations. Heat Map 
showed the higher concentrations of L-serine, 
Galac turon ic  ac id  ,  L -g lu tamine and lower 
concentrations of Pseudo uridinepenta-tms, butanoic 
acid, 2,4-bis[(trimethylsilyl)oxy]-, trimethylsilyl ester , 2-
O-glycerol-.alpha.-d-galactopyranoside, hexa-TMS , 
myo-inositol , p-cresol, lactose in death patients. The 
Variations in concentration of these metabolites are 
responsible for the death of patient with CKD. The 
biological significance of identified top metabolites has 
been evaluated by identifying the metabolic pathways in 
which the metabolites are involved. The metabolites 
which were found to be toxic are pseudouridine, L-
glutamine, and galactouronic acid as per the previous 
reported literature. 

[P1-1009] Pharmacoinformatics approach to 
identify inhibitors of human acetylcholinesterase

Rajkumar R, Navneet Kumar, Anuj Gahlawat, Hardeep 
Sandhu, Rajaram Naresh Kumar and Prof. Prabha 
Garg. Department of Pharmacoinformatics, National 
Institute of Pharmaceutical Education and Research, 
S.A.S. Nagar, Punjab. 

Introduction: Acetylcholinesterase (AChE) inhibitors 
are first line treatment of Alzheimer's disease. Here we 
present two computational strategies to identify 
inhibitors of human AChE. One is drug repurposing 
using molecular docking and molecular dynamics. 
Other is a machine learning based web application to 
identify highly potent inhibitors of human AChE. Drug 
repurposing strategy resuscitates the slow drug 
discovery process by finding new uses and clinical 
indications for existing drugs. The machine learning 
based tool can help in screening of millions of molecules 
within few minutes. Objectives: To repurpose existing 
drugs as acetylcholinesterase inhibitors and to develop 
a machine learning based tool to predict the AChE 
inhibitory potential of query molecules. Methodology: 
Molecular docking, binding free energy calculations, 
molecular dynamics simulation and in-vitro assays 
were used in succession to repurpose the FDA 
approved drugs as AChE inhibitors. Structural 
fingerprints-based machine learning models (SVM, RF, 
k-NN) were developed using data of more than 3000 
molecules. The developed models were validated on 
more than 800 molecules to identify AChE inhibitors 
with IC  value better than 1000 nm. Results: The virtual 50

screening of existing drugs led to the identification of 
thiazolidinedione (anti-diabetic) and aminoquinoline 
(antimalarial) class of drugs as human AChE inhibitors 
(previously unreported). In accordance to our enzyme 

i n h i b i t i o n  s t u d i e s  R o s i g l i t a z o n e  a n d 
Hydroxychloroquine were found to be mild to moderate 
inhibitors of human AchE complementing our in-silico 
studies. Moreover, machine learning based tool for 
identifying highly potent AChE inhibitors was 
developed. The overall accuracy of machine learning 
based tool on test set was 85.38 percent. The 
developed tool is available at http://14.139.57.41/ 
achepredictor/.

[P1-1010] Identication of potential anti-Sirp-α 
p e p t i d e s  a s  a n t i - c a n c e r  a g e n t s   u s i n g 
computational studies

Kapil Laddha and M. Elizabeth Sobhia. Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India

Cancer is considered as one of the leading cause of 
deaths worldwide which is characterized by 
uncontrolled cell division and growth. CD47 or integrin 
associated protein (IAP) is an immunoglobulin, 
overexpressed on the surface of many tumours forming 
a signalling complex with SIRP-α, making the escape of 
tumour cells from macrophage mediated phagocytosis. 
Hence, inhibiting CD47- SIRP-α interaction can result 
into phagocytosis of the tumour cells. In order to prevent 
the 'don't eat me signal', promising peptides were 
designed using structure-based approaches using 
point mutations. Thirteen vital amino acids at the FG 
loop of CD47, which is the main interacting loop with 
SIRP-α, were considered for single point mutations and 
SIRP-α was considered as the receptor. A library of 247 
peptides were generated using the possible 
combination of remaining 19 natural amino acids.  
These designed peptides were then docked using 
HADDOCK server at the interface of CD47 and SIRP-α. 
Twenty-three peptides were selected based on their 
interactions, docking scores and binding poses. 
Further, Molecular Dynamics simulation studies for the 
top five scoring peptides were performed using 
GROMACS. This study provides us an insight into the 
development of peptide molecules responsible for 
inhibiting CD47- SIRP-α interaction. 

Strategy to design anti SIRP-α peptides
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[P1-1011] Use of deep-learning approaches to 
identify the suitability of acceptance among generic 
alternatives of amlodipine besylate nished 
pharmaceutical preparations in the marketplace

Pawan Porwal. Department of Pharmaceutical 
Analysis, National Institute of Pharmaceutical Analysis-
Guwahati (NIPER-G), Assam

Price and safety of finished pharmaceutical 
preparations are two major concerns while prescribing 
the medicine. Though the price could be directly 
corelated with acceptable quality attributes of medicine 
but several other factors such sample age in specified 
environmental conditions are also playing a key role in 
drug quality. In this work, five machine learning (ML) 
based correlation models were developed for 
independent factors viz. unit price per tablet, sample 
age (in months) and expiry age (in months) with respect 
to quality attribute of marketed amlodipine formulations 
as dependent factors. The determination of amlodipine 
assay biasness and quantitation of Potentially 
genotoxic impurity i.e. -Methyl, -ethyl benzene 
sulphonate and ethyl p-tolyl sulphonate of besylate salt 
were used as dependent variables. To establish the 
correlations between variables multiple linear 
regression, principal component regression and three-
layer perceptron ANN model were exercised. Further 
classification of dependent variables was doen using 
two-step cluster analysis and linear discriminant 
analysis (LDA). The elution of amlodipine and its three 
potential genotoxic impurities (GTIs) was settled on a 
C18 Stationary phase using 0.2% Triethyl amine (TEA) 
and acetonitrile in gradient mode.  The developed 
analytical method was sensitive to quantify the -Methyl, 

-1-ethyl benzene sulphonate close to 10 ng. mL  and 
Ethyl p-toluene sulphonate was minimally quantified 

-1near to 100 ng.mL .  The multiple linear regression 
model had revealed negative correlation between unit 
price per tablet and all quality attribute, whereas sample 
age and expiry age had shown positive correlation 
instead.  The ratio of distance measure was maximum 
for 3 clusters and the Bayesian criterion with “good” 
cluster quality. 

[P1-1012] How effective are ionization-state based 
QSPKR models at predicting pharmacokinetic 
parameters in humans?

1 1 2Anish Gomatam , Blessy Joseph , Poonam Advani , 
3 1 1 1Mushtaque Shaikh , Krishna Iyer , Evans Coutinho .  

Department of Pharmaceutical Chemistry, Bombay 
2College of Pharmacy, Mumbai, India, Mumbai 

Educational Trust's Institute of Pharmacy, Mumbai, 
3India, Department of Pharmaceutical Chemistry, 

Vivekanand Education Society's College of Pharmacy, 
Mumbai, India

Optimizing the pharmacokinetics (PK) of a drug 

candidate to support oral dosing is a key challenge in 
drug development. PK parameters are usually 
estimated from the concentration-time profile following 
intravenous administration; however, traditional 
methods are time-consuming and expensive. In recent 
years, quantitative structure-property relationship 
(QSPR), an in silico tool that aims to develop a 
mathematical correlation between the structure of a 
molecule and a response property has emerged as a 
useful alternative to experimental testing. Significant 
p rog ress  has  been  ach ieved  i n  mode l l i ng 
pharmacodynamic and toxicity endpoints, however, the 
genera t i on  o f  adequa te  QSPR mode ls  fo r 
pharmacokinetic (PK) predict ion has proved 
challenging. PK processes are complex and nonlinear 
in nature and are influenced heavily by a molecule's 
ionization state under physiological conditions. Given 
this observation, this work aims to build quantitative 
structure-pharmacokinetic relationship (QSPKR) 
models for PK parameters in humans using an 
ionization-state based strategy. We divide a high-quality 
dataset into four clusters based on ionization-state at 
physiological pH (acids, bases, neutrals and 
zwitterions) and build global and ion-subset-based 
'local' models for three major PK parameters: plasma 
clearance (CL), steady-state volume of distribution 
(VD ), and half-life (t ). Moreover, we use a robust ss 1/2

methodology developed in our lab entitled 'EigenValue 
A N a l y S i s '  ( E VA N S )  t h a t  a c c o u n t s  f o r  t h e 
stereospecificity in drug disposition and use the support 
vector machine (SVM) algorithm for model building. 
Overall, our assessment is that categorizing 
compounds according to ion status did not necessarily 
improve the quality of the QSPKR models. The global 
models for CL and t were comparable with the local 1/2 

ion-subset models, whereas the global models for VD  ss

were an improvement over all four ion-subset models. 
We conclude by suggesting the use of well-balanced 
datasets along with fit-for-purpose strategies such as 
elimination-route based models for CL and a 
chemotype-specific approach for VDss

[P1-1013] Development and val idation of 
consensus machine learning-based models for the 

prediction of novel small molecules as potential 
anti-tubercular agents
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1 1 1Mushtaq Ahmad Wani , Kuldeep K. Roy ,  Department 
of Pharmacoinformatics, National Institute of 
Pharmaceutical Education and Research, Kolkata, 
West Bengal 700054, India.

Tuberculosis (TB) is an infectious disease and the 
leading cause of death globally. The rapidly emerging 
cases of drug resistance among pathogenic 
mycobacteria have been a global threat urging the need 
of new drug discovery and development. However, 
considering the fact that the new drug discovery and 
development is commonly lengthy and costly 
processes, strategic use of the cutting-edge machine 
learning (ML) algorithms may be very supportive in 
reducing both the cost and time involved. Considering 
the urgency of new drugs for TB, herein, we have 
attempted to develop predictive ML algorithms-based 
models useful in the selection of novel potential small 
molecules for subsequent in vitro validation. For this 
purpose, we used the GlaxoSmithKline (GSK) TCAMS 
TB dataset comprising a total of 776 hits that were made 
publicly available to the wider scientifc community 
through the ChEMBL Neglected Tropical Diseases 
(ChEMBL-NTD) database. After exploring the diferent 
ML classifers, viz. decision trees (DT), support vector 
machine (SVM), random forest (RF), Bernoulli Naive 
Bayes (BNB), K-nearest neighbors (k-NN), and linear 
logistic regression (LLR), and ensemble learning 
models (bagging and Adaboost) for training the model 
using the GSK dataset, we concluded with three best 
models, viz. Adaboost decision tree (ABDT), RF 
classifer, and k-NN models that gave the top prediction 
results for both the training and test sets. However, 
during the prediction of the external set of known anti-
tubercular compounds/drugs, it was realized that each 
of these models had some limitations. The ABDT model 
correctly predicted 22 molecules as actives, while both 
the RF and k-NN models predicted 18 molecules 
correctly as actives; a number of molecules were 
predicted as actives by two of these models, while the 
third model predicted these compounds as inactives. 
Therefore, we concluded that while deciding the anti-
tubercular potential of a new molecule, one should rely 
on the use of consensus predictions using these three 
models; it may lessen the attrition rate during the in vitro 
validation. We believe that this study may assist the 
wider anti-tuberculosis research community by 
providing a platform for predicting small molecules with 
subsequent validation for drug discovery and 
development.

[P1-1014] Reactive metabolites from drugs 
containing thiazole: quantum chemical insights 

Kanika Manchanda, Chaitanya K. Jaladanki, Samima 
Khatun and Prasad V. Bharatam*. Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER) 

S.A.S. Nagar Sector 67, S.A.S. Nagar (Mohali)-160062, 
Punjab (India). *email: pvbharatam@niper.ac.in

Quantum chemical studies are one of the most 
important methods to determine atomic-level details of 
molecules. The Guassian software solves the wave 
function of each molecule using the Schrodinger wave 
equation. The solution of the Schrodinger equation 
gives the absolute energy of the molecule and the 
energy of HOMO and LUMO. The electrophilicity index 
(ω) can be further evaluated using these energy values 
that help to determine the toxicity of the drug and its 
metabolites. The catalyzed reaction by CYP P450 of 
drugs containing thiazole and aminothiazole groups is 
known to generate reactive metabolites (RMs) These 
metabolites can induce idiosyncratic adverse drug 
reactions and causes toxicity by covalently bonding with 
macromolecules. The molecular mechanism involved in 
the b io t ransformat ion o f  th iazo le  (TZ)  and 
aminothiazole (ATZ) groups leading to RM epoxide, S-
oxide, N-oxide, and oxaziridine formation was 
determined using molecular docking and quantum 
chemical studies. Epoxidation reaction was found to 
have less energy barrier with respect to S-oxidation, N-
oxidation, and oxaziridine formation. The presence of 
the amino group in aminothiazole facilitates all 
metabolic pathways and lowers the energy barrier for 
the epoxidation reaction by 2.5 kcal/mol. Certain 
reactive metabolites/ their isomers were found to be 
highly electrophilic and forming metabolic intermediate 
complexes leading to toxicity. The hydrolysis pathway 
leading to the formation of protoxin and its energy profile 
was also explored.

[P1-1015] Prediction of the formation of quinone 
type reactive metabolites using machine learning

Hardeep Sandhu and Prof. Prabha Garg. Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research, S.A.S. 
Nagar, Punjab, India. Email: prabhagarg@niper.ac.in

Introduction: Drug metabolism is responsible for 
conversion of hydrophobic xenobiotics to their 
hydrophilic counterpart. During metabolism, drugs can 
generate highly reactive metabolites/intermediates. 
These reactive metabolites covalently binds to 
metabolising enzymes or DNA resulting in liver/organ 
toxicity, DNA damage or idiosyncratic adverse drug 
reactions. Among these reactive metabolites, quinone 
type metabolites constitute for more than 40 percent. 
Thus, identification of quinone type metabolites is 
important for safety assessment of drugs and drug 
candidates. Objective: The objective of this work is to 
predict formation of quinone type reactive metabolites 
using machine learning. Method: The methodology 
involves collection of experimentally validated data i.e. 
quinone forming molecules and molecules which do not 
form quinones as negative control. Followed by 
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development and validation of prediction model based 
on sophisticated machine learning algorithms such as 
Support Vector Machine (SVM), Extreme Gradient 
Boosting (XGBoost) and Random Forest (RF). Two 
types of models were developed i.e. molecule level and 
atom level. Atom level models can help in identification 
of atoms which are metabolized to quinones. A total 140 
atom level descriptors were manually calculated using 
R language and out of 140, 13 descriptors were newly 
designed. Results: A dataset of 390 molecules is 
collected with the help extensive literature search. 
Developed models have high accuracy at both molecule 
level and atom level. Also, accuracy at molecule level is 
20% higher accuracy than existing xenosite server. 
Conclusion: Developed models have shown high 
accuracy and can be used for screening molecules for 
the formation quinone type metabolites. These models 
can be very helpful for medicinal chemists working on 
synthesis of potential drug molecules.

[P1-1016] Algorithm development to explore 
protein cavities using 3D delaunay triangulation 
method

Anuj Gahlawat, Dr. Prabha Garg. Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER) 
S.A.S. Nagar, Sector 67, S.A.S. Nagar (Mohali)-
1 6 0 0 6 2 ,  P u n j a b  ( I n d i a ) .  * e m a i l : 
prabhagarg@niper.ac.in 

A new algorithm has been designed that make use of 3D 
Delaunay triangulation to find cavities within the protein. 
The algorithm starts with the identification of susceptible 
and boundaries tetrahedrals. Each of these susceptible 
tetrahedral is subjected for cavity detection. The chosen 
susceptible tetrahedral is verified with the maximum 
circle radius condition to transfer the flow from 
susceptible tetrahedral to its face sharing tetrahedral. 
The failure to the user-defined “maximum circle radius” 
or its existence as surface tetrahedral will be the cause 
the termination of susceptible tetrahedral flow. All 
varieties of cavities, including surface cavities, voids, 
pockets, and channels, are recognized by the designed 
algorithm. Additionally, it functions for proteins with a 
single chain, multiple chains, cofactors, and hydrogen 
atoms. A public webpage based tool has been designed 
to predict cavities and their numerous properties such 
as cavity volume, solvent accessible surface area, 
donor/acceptor, number of aromatic rings, exposure, 
enclosure, cavity mouth, and percentage contribution 
graph. The designed algorithm and tool will help 
computational scientist to explore more details about 
the cavities present inside the protein and help in 
planning new strategies for drug design and molecular 
enzymology.

[P1-1017] Identication of potential peptidomimetic 
interface inhibitors derived from ACE2 for omicron 
variant of SARS-COV-2

1 2 1Sonia Kumari , Stanly Paul , Swathi Nadendla , M 
1 1E l i z a b e t h  S o b h i a .  D e p a r t m e n t  o f 

Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER), 

2S.A.S. Nagar, Mohali, Punjab-160062, India. Institute 
of Pharmaceutical Analysis, University of Szeged, 
Eotvos u. 6, G-6720 Szeged, Hungary

SARS-CoV-2 has created a tremendous viral panic 
terror which continues to grow due to the changes that 
occur in viral genome over the time. Omicron, a highly 
mutated variant, caused acceleration in human 
infection and its recently reported subvariants BF.7 and 
XBB may lead to a surge in COVID-19 cases. The 
genome analysis of omicron revealed, it consists of > 60 
mutations, out of which 15 mutations occurred in the 
Spike-Receptor Binding Domain (RBD) of SARS-CoV-
2. The interactions between the RBD and human-ACE-
2 are crucial for the viral entry into the host cell. To limit 
the interactions between RBD and ACE-2 receptors, 
peptidomimetics, a new therapeutic modality has been 
explored in the present study. A peptide library has been 
derived from the α-1 helix (I –S ) of the ACE-2 receptor 21 44

via systematic point-directed mutations. Molecular 
docking has been carried out against RBD of SARS-
COV-2/omicron using the Haddock-server to identify 
peptidomimetics that have a high binding affinity 
towards the omicron RBD. The molecular docking 
analysis of single mutant peptides proved the presence 
of aromatic and high α-helix propensity amino acids is 
essential for maintaining the structural integrity and 
bioactivity of the peptides.   Based on this strategy, 
several multimutated peptides have been designed. 
Out of the plethora of peptides in the library, four 
peptides have been identified. These molecules 
showed higher binding affinity to break the contact of the 
two proteins, hence, indicating further applicability that 
may serve in suppressing the infections.
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[P1-1018] Targeted protein degradation: next 
generation therapeutics for anti-viral therapy

Harish Kumar, Muhammed Shaheer, Ravi Singh, M. 
Elizabeth Sobhia. Department of Pharmacoinformatics, 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S. Nagar, Mohali, Punjab-
160062, India.

Maintaining the protein levels inside the cells is 
supported, promoted, and processed by a number of 
processes. Protein Degradation is one among them, 
which operates via the Ubiquitin-proteasome pathway 
(UPS) and balances the protein levels to a certain 
extent.  UPS is overtaken by the new modality of 
b i funct ional  molecules known as PROTACs 
(Proteolysis Targeting Chimeras) that combine the E3-
ligase and Targeted protein, thus inducing the 
degradation of proteins of interest. The ternary complex 
formation determines the degradation efficiency as well 
as the stoichiometry of the reaction. With the aid of 
structure-based approaches, several PROTAC 
molecules have reached human clinical trials. The 
present study includes a computational approach to 
ascertain the cooperative ternary complex formation 
that actuates the degradability of the main protease 

PRO(M ) of SARS-Cov-2. The work explains the designing 
PROof PROTACs based on Telaprevir as the M  binding 

moiety and pomalidomide as the binding ligand for 
CRBN E3 ligase and a linker with varying lengths added 
in between them. Protein-Protein docking has been 

PROutilised to place E3-ligase and M  close to each other 
and then, the designed PROTACs are added to produce 
the ternary complex. The PROTAC complex with high 
affinity and interactions from the top clusters of 
generated models has been selected for molecular 
dynamics (MD) simulation to investigate the behaviour 
of the ternary system in solution. The analysis of 
trajectories for a PROTAC complex with a simulation 
period of 100ns indicates the overall stability and 
therefore, provides strong evidence that targeted 
degradation can be accomplished and employed as 
next-generation anti-viral therapeutics.

[P1-1019] Molecular dynamics simulations to 
investigate the dynamics and mechanism of action 
of carbohydrate-based polymers

Paiardi G (1,2), Mukherjee G (1,2), Urbinati C (3), 
Mukesh S (4), Singh R (4), Rusnati M (3), Sangamwar 
AT (4), Wade RC (1,2), Heidelberg Institute for 
Theoretical Studies. Heidelberg, Germany, Center for 
Molecular Biology, Heidelberg University, Germany, 
University of Brescia, Italy, National Institute of 
Pharmaceutical Education and Research, SAS Nagar, 
Punjab, India.

Natural and synthetic carbohydrate-based polymers 
are widely exploited for medical purposes. Heparin, a 
linear anionic biopolymer, has an antiviral effect 
against SARS-CoV-2 by binding the viral spike 
glycoprotein [Kim SY et al. Antiviral Res. 2020] but its 
mechanisms of action are largely unknown. Similarly, 
naturally derived and synthetic polymers are used as 
excipients in drug delivery systems [Bhujbal SV et al. 
Acta Pharmaceutica Sinica B. 2021]. However, their 
mechanisms of action are largely unexplored, 
hindering the opt imizat ion of drug-polymer 
combinations. Computational studies of polymer-drug 
and polymer-protein systems can address these 
questions. However, they represent a challenge due to 
polymer heterogeneity and flexibility and the lack of 
established methods to predict their interaction with 
other molecules in aqueous environment. We 
therefore aimed to develop computational protocols to 
study the dynamics and mechanisms of action of 
carbohydrate-based polymers. For this purpose, we 
focused on two case studies. (1) We performed 

$ $ incremental docking [Bugatti A , Paiardi G et al. Scie 
Rep. 2019] and molecular dynamics (MD) simulations 
of spike glycoprotein in presence of zero, one or three 
heparin chains. Our models reveal that long basic 
grooves on the spike accommodate heparin that, in 
turn, exerts its antiviral effect by direct and allosteric 
mechanisms [Paiardi G et al. J. Biol Chem. 2022]. 
These results are guiding the design of heparin 
der ivat ives. Prel iminary computat ional  and 
experimental results suggest that O-sulphated 
heparin derivatives exhibit higher antiviral effects than 
heparin. (2) We carried out MD simulations of 
amorphous solid dispersions containing drug 
celecoxib and synthetic polymeric excipients with or 
without salt ions. Our models revealed that more 
stable drug-polymer intermolecular interaction 
energies computed from the MD simulations correlate 
with prolonged stability of supersaturated amorphous 
drug-salt-polymer systems, along with better 
dissolution and pharmacokinetic profiles. Our results 
lay the basis for the understanding of the dynamics 
and mechanisms of action of carbohydrate-based 
polymers in a broad range of systems.
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[P1-1020] Structural basis for the identication of 
short novel peptides as potential GLP1R agonists 
using in silico approaches

Ketan Ghosh and M. Elizabeth Sobhia. Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India

Glucagon-like peptide-1 receptor (GLP-1R) agonists 
are effective anti-diabetic drugs that improve energy 
balance by increasing glucose-dependent insulin 
production. Currently numerous GLP-1 peptides are 
marketed and few small molecular agonists are in 
clinical trial stage. GLP-1 is a 31 amino acid peptide and 
the marketed peptides are even larger or of similar 
length residue peptides. The main aim of our study was 
to identify novel short peptides mimicking the vital N-
terminus portion of native GLP-1 peptide as this portion 
residues have role in stabilizing the active conformation 
to trigger intracellular signalling of GLP-1 receptor.  In 
this work, all the nine residues (His7 to Asp15) were 
selected as the template and single point mutations 
were carried out using 'Build biopolymer using 
sequence' wizard of Schrödinger, which provided a total 
of 171 peptides. Based on protein peptide docking 
analysis (PIPER), thirty-seven potential peptides with 
good binding affinity, docking pose and favourable 
interactions were identified.  Molecular dynamics 
studies eventually provided seven promising peptides 
that can be further optimized to mimic the 31 residue 
G L P - 1  p e p t i d e .  I n  f a c t ,  a  h y b r i d  p e p t i d e 
“WGYLQRNDD” was designed taking all the vital 
residues from each position from 7 to 15.  This work 
highlights a strategy of peptide designing followed by 
screening coupled with chemical exploration of 
residues along with crystal water molecules. This study 
opens up the possibility of designing such novel short 
peptide agonists for other important therapeutic targets 
having approved peptide agonists in market.

[P2-1002] Synthesis and human carbonic 
anhydrase I, II, IX, and XII inhibition studies of 
sulphonamides incorporating mono-, bi- and 
tricyclic imide moieties

Kalyan K. Sethi, KM Abha Mishra, Saurabh M. Verma, 
Daniela Vullo, Fabrizio Carta and Claudiu T. Supuran. 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Guwahati, Assam - 781101, India.

A series of benzenesulfonamides incorporating cyclic 
imide moieties were investigated as inhibitors of several 
human carbonic anhydrase (hCA, EC 4.2.1.1) isoforms, 
hCA I and II (cytosolic enzymes) as well as hCA IX and 
XII (transmembrane, tumor-associated isoforms). 
Examples of isoform-selective inhibitors were obtained 
for all four enzymes investigated here, and the 
relationships between the molecules' chemical 
structure and its hCA inhibition activity (SAR) were 
established and rationalized with the help of molecular 
docking studies, which may be helpful in drug design 
a p p r o a c h e s  f o r  o b t a i n i n g  i n h i b i t o r s  w i t h 
pharmacological applications useful as antiglaucoma, 
diuretic, antitumor or anti-epileptic drugs. Structural 
elements (HIT) as hCA inhibitors were designed by the 
outcome of ligand and structure-based drug design 
(CoMFA, CoMSIA, and pharmacophore modelling 
techniques. Inhibition constants (Kis) ranging from 49 to 
>10,000 nM were observed for hCA I by the synthesized 
sulfonamides. The physiologically abundant hCA II was 
significantly inhibited by most of the sulphonamide, with 
the Ks ranging between 2.4 and 4515 nM. These i

sulphonamides inhibited hCA IX and hCA XII at 
concentrations between 9.7 and 7766 nM and 14 and 
316 nM, respectively..Therefore, these are better hCA I 
and II selective inhibitors than hCA IX and XII. The 
sulphonamides, which potentially inhibited hCA I and II, 
can be further explored and developed as novel 
intriguing clinical candidates for the treatment of altitude 
sickness, ischemic diabetic cardiomyopathy, coronary 
revascularization, diabetic retinopathy, retinal/cerebral 
edema, epilepsy, and cancer.

[P2-1003] Small molecule uorogenic probes for 
specic detection of acetylcholinesterase - A 
biomarker of Alzheimer's disease 

Jagpreet Singh Sidhu, Kalpana Rajendran, Debasis 
 Das. Department of Inorganic and Physical Chemistry, 

Indian Institute of Science, Bangalore, India.

Alzheimer's disease (AD) is a chronic neurode 
generative disorder in older people leading to loss of 
cognitive functions. The disease is associated with the 
decline in cholinergic neurotransmitter acetylcholine, 
t he  l eve l  o f  wh i ch  i s  t i gh t l y  regu la ted  by 
acetylcholinesterase (AChE) that hydrolyses 
acetylcholine to choline and acetic acid. Thereby, AChE 

Schematic overview of GLP-1 short peptide design
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serves as a salient biomarker of AD pathogenesis and 
an accurate monitoring of AChE is important for taking 
preventive measures at the early stage of the disease. 
Here, employing the 'acetylcholine-mimic' approach, 
we designed and synthesized naphthylamide (Naph)-
based fluorogenic probes for sensitive and specific 
detection of AChE. We incorporated the N,N-
dimethylcarbamoyl group as well as a quaternary 
ammonium group to the fluorophore to avoid their 
interference of the probes with butrylcholinesterase 
(BuChE), a sister enzyme to AChE. To study the probes, 
we overexpressed the human brain AChE in E. coli, and 
for the first time, purified the functional protein to 
homogeneity. The probe Naph-3 exhibited a substantial 
enhancement of fluorescence upon incubation with 
AChE in vitro and avoided interference with BuChE 
significantly. Further, Naph-3 was employed for 
mapping of AChE in neuronal N2A cells. The probe 
successfully crossed the cell membrane and exhibited 
intense fluorescence upon reaction with AChE in vivo. 
Our study provides a framework for sensitive and 
specific detection of AChE, a well-known biomarker of 
AD, and can be used in living cells to diagnose AChE-
related complications.

[P2-1004] Organocatalyzed, regioselective 
synthesis of indolo[2,1-a]isoquinoline via 
decarboalkoxy C-N bond formation: A potential 
scaffold as anti-Alzheimer's agents

1 2 1Abdul Rahaman T A,  Lalit Yadav, Janmejaya Sen  and 
1,2, 1Sandeep Chaudhary *. Laboratory of Bioactive 

Heterocycles and Catalysis (BHC Lab), Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research-Raebareli 
(Transit Campus), Bijnor–Sisendi Road, Near CRPF 
Base Camp, Sarojini Nagar, Lucknow-226002, India, 
2Laboratory of Organic and Medicinal Chemistry (OMC 
Lab), Department of Chemistry, Malaviya National 
Institute of Technology Jaipur, Jawaharlal Nehru Marg, 
Jaipur-302017, India. *e-mail: schaudhary.chy 
@niperraebareli.edu.in

Alzhe imer 's  d isease (AD)  is  a  progress ive 
neurodegenerative disease most often associated with 
memory deficits and cognitive decline. The primary 
function of the enzyme Acetylcholinesterase (AChE) is 
t o  d e g r a d e  a c e t y l c h o l i n e  a n d  t e r m i n a t e 
neurotransmission. AChE inhibitors inhibit the AchE 
enzyme and increase both the level and duration of the 

neurotransmitter action.

In our endevour to develop potent anti-Alzheimer's 
agent from natural-product-inspired bioactive 
heterocycle; 5,6-dihydroindolo[2,1-a]isoquinoline 3 
were designed and synthesized from precursor 1. The 
various analogues 3 were subjected to in silico studies 
against AchE enzyme. Recently, we developed an 
unprecedented TMEDA-catalyzed, regioselective, 
transition-metal-free, decarboethoxy direct C-N 
coupling protocol towards the synthesis of these 
analogues via TMEDA as catalyst. In silico studies on 
the active site of AChE (PDB ID: 4EY7 and 1EVE) were 
carried out. The docking studies revealed that there is a 
strong interaction between the active sites of AChE 
enzyme and compound 3. Furthermore, the 
bioavailability assessed through in silico ADME 
parameters were found to be fit with the Lipinski rule 
predicting good drug-likeness properties and could be 
utilized as anti-Alzheimer's agents. The details of the 
study will be presented.

[P2-1005] Ultrasound-assisted one-pot and green 
synthesis of avonols using LiOH.H O and H O2 2 2 

system

Sumit Kumar, Ramesh Ambatwar, Vaibhav Gupta and 
Gopal L. Khatik. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research- Raebareli, New Transit Campus, Bijnor-
Sisendi Road, Sarojini Nagar, Near CRPF Base Camp, 
Lucknow, Uttar Pradesh, India, 226301, e-mail: 
gopal.khatik@niperraebareli.edu.in, gopal_niper 
@rediffmail.com, sumitkumarsaini475@gmail.com

Green chemistry focuses on creating environmentally 
acceptable methods for synthesizing different bio-
actives. The chemical reactions aided by ultrasound 
have been shown to provide higher yields than the 
conventional methods. The flavonol scaffold is 
abundant in nature, especially in medicinal plants. 
Since many natural products or medications, such as 
quercetin, rhamnazin, kaempferol, etc., contain this 
medicinally active substance, it is crucial to investigate 
various techniques for flavonol production. The one-pot 
green synthesis of flavonol and its derivatives using the 
LiOH.H O and H O  system has been covered in the 2 2 2

current study. Here, we used a green chemistry 
methodology to produce flavonols in good yields using 
ultrasound. LiOH.H O and H O  system found to be 2 2 2

efficient as a mild base and an oxidising agent, 
respectively to form a flavonol in one pot with ease in 
isolation, affordability, eco-friendliness, and good 
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yields. This green synthesis of flavonols is an efficient 
replacement for the current method.

[P2-1006] TBHP-mediated denitrogenative 
Coupling of pyridine carbohydrazides and amines 
to form pyridine carboxamides in water

1 1  1  Anjali Gupta , Upma Gulati ,Mandeep Kaur Hunjan , J. 
2 1 2Patrick Weber , Joydev K. Laha  and Martin Breugst . 

1Department of Pharmaceutical Technology (Process 
Chemistry), National Institute of Pharmaceutical 
Education and Research, S. A. S. Nagar, Punjab 

2160062 (India), Institut für Chemie, Technische 
Universität Chemnitz, 09111 Chemnitz (Germany)

Isoniazid (isonicotinic acid hydrazide) is used as an 
antibiotic to treat tuberculosis and mechanistic studies 
indicate that the intermediately formed isonicotinoyl 
radical is the active form of the drug. However, the 
application of this and other pyridine acyl radicals in 
organic synthesis is largely unexplored. We have now 
studied the generation of these radicals and their 
subsequent reactivity with polarity-matched coupling 
partners. The radicals can be generated in situ through 
a tert-butyl  hydroperoxide (TBHP)-mediated 
denitrogenation of the corresponding pyridine 
carbohydrazides. Those radicals then react with various 
amines yielding pyridine carboxamides in 50 – 93 % 
yield. The key advantages of this synthetic method 
include the use of mild and metal-free reactions 
conditions, water as the green solvent, a wide substrate 
scope, and an excellent functional-group tolerance, 
which was demonstrated in the synthesis of a diversity 
of primary, secondary, and tertiary amides and 
pharmaceuticals. Further experimental studies 
revealed that this method is extendable to other acyl 
radicals and, thus, provides a complementary method 
to the available protocols. Computational studies 
further support the electronic nature and predicted 
reactivity of these pyridine acyl radicals.

[P2-1007] NIS mediated dehydrogenative-
cyclocondensation in aqueous medium towards 
the synthesis of 2-arylimidazo[1,2-a]pyridines and 
their 3-formylated derivatives 

 Kousar Jahanand Prasad V. Bharatam. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

The bridged nitrogen containing N-heterocyles are 
considered to be privileged scaffolds with utmost 

 importance in medicinal chemistry. Inspired from the 
previous literature reports and our ongoing interest for 
the synthesis of N-heterocycle, an attempt was made to 
generate imidazo[1,2-a]pyridines in aqueous medium 
using metal free conditions. An environmental friendly, 

NIS mediated oxidative cyclocondensation of 2-
a m i n o p y r i d i n e  a n d  a r y l  m e t h y l  k e t o n e / 
cinnamaldehydes has been realized for the synthesis of 
2-arylimidazo[1,2-a]pyridines and their 3-formylated 
products respectively. The salient features of the 
transformations reported in this work are (i) metal-free 
reaction conditions (ii) water as a greener reaction 
medium (iii) shorter reaction time (iv) products are 
formed in good to excellent yields (v) well tolerable 
substrate scope and (vi) gram scale synthesis of 
zolimidine (gastroprotective drug) in single step. The 
added advantage of this work is the C-3 formylation of 
imidazo[1,2-a]pyridines using various substituted 
cinnamaldehydes.

[P2-1008] Design and synthesis of imidazo[1,2-
a]pyridine analogues as anti-tubercular agents

Yogesh Mahadu Khetmalis, Surendar Chitti, Kondapalli 
Venkata Gowri Chandra Sekhar*. Department of 
Chemistry, Birla Institute of Technology and Science, 
Pi lani,  Hyderabad Campus, Jawahar Nagar, 
Hyderabad 500 078, Telangana, India, *e-mail: 
kvgc@hyderabad.bits-pilani.ac.in

Based on the molecular hybridization strategy, thirty-
four imidazo[1,2-a]pyridine amides (IPAs) and 
imidazo[1,2-a]pyridine sulfonamides (IPSs) were 
designed and synthesized. The structure of the target 

1 13compounds was characterized using H NMR, C NMR, 
LCMS, and elemental analyses. The synthesized 
compounds were evaluated in vitro for anti-tubercular 
activity using the Microplate Alamar Blue assay against 
Mycobacterium tuberculosis H37Rv strain, and the MIC 
was determined. The evaluated compounds exhibited 

−1MIC in the range 0.05 – ≤100 μg mL . Among these 
−1derivatives, IPA-6 (MIC 0.05 μg mL ) and IPA-9 (MIC 

−10.4 μg mL ), displayed excellent anti-TB activity. The 
−1most active compounds with MIC < 3.125 µg mL  were 

screened against human embryonic kidney cells to 
check their cytotoxicity to the normal cells. It was 
observed that these compounds were nontoxic (SI 
value ≥ 66). The ADMET characteristics of the final 
compounds is also predicted in silico. Further, using the 
glide module of Schrodinger software, molecular 
docking study of IPA-6 was carried out to estimate the 
binding pattern at the active site of enoyl acyl carrier 
protein reductase from Mycobacterium tuberculosis 
(PDB-4TZK). Finally, molecular dynamics simulations 
were performed for 100 ns in order to elucidate the 
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stability, confirmation, and intermolecular interactions of 
the co-crystal ligand and significantly active compound 
IPA-6 on the selected target protein. IPA-6, the most 
active compound, was found to be 125 times more 
potent than the standard drug ethambutol (MIC 6.25 µg 

−1mL ).

[P2-1009] Design, synthesis and anti-mycobacterial 
evaluation of benzo-[d]-imidazo-[2,1-b]-thiazole 
and Imidazo- [2,1-b]-thiazole carboxamide triazole 
analogues

Kosana Sai Chaitanya, Surendar Chitti, and Kondapalli 
Venkata Gowri Chandra Sekhar*. Department of 
Chemistry, Birla Institute of Technology and Science, 
Pi lani,  Hyderabad Campus, Jawahar Nagar, 
Hyderabad-500 078, Telangana, India, *e-mail: 
kvgc@hyderabad.bits-pilani.ac.in 

In the search of new antimycobacterial agents, we 
designed and synthesized four series of imidazo-[2,1-
b]-thiazole (IT01–IT05, IT19–IT26) and benzo-[d]-
imidazo-[2,1-b]-thiazole carboxamide (IT06–IT18) 
derivatives in combination with piperazine and various 
1,2,3 triazoles. We predicted in silico physicochemical 
and pharmacokinetic parameters (ADME properties). 

1All title compounds were subjected to ESI-MS, H and 
13C NMR, elemental analysis for characterization and 
examined for their antimycobacterial activity against 
Mtb H37Ra. The IC  of the compounds ranged from 50

2.03 to 49.6 µM. Amongst these, nine compounds with 
MIC between 7.05 µM and 14.49 µM were selected for 
cytoxicity studies. IT10 was the best compound, with 
IC  2.32 µM and IC  of 7.05 µM and an acute 50 90

cytotoxicity CC  >128 µM towards the MRC-5 lung 50

fibroblast cell line. Another compound IT06, also 
showed significant activity with IC  2.03 µM and IC50 90 

15.22 µM. Furthermore, the selected nine hits showed 
no activity towards a panel of non-tuberculous 
mycobacteria (NTM), thus suggesting a selective 
inhibition of Mtb by the tested derivatives over the 
selected panel of NTM. The molecular docking and 
molecular dynamics simulation studies were carried out 
for IT06 and IT10 to identify the interactions exhibited by 
the significantly active molecules and examine the 
protein's stability and ligand complex.

[P2-1010]  In -s i l ico  d iscovery  of  c lass-D 
carbapenemase inhibitors for Acinetobacter 
baumanni

1 2 1Raja Rahul Shit , Dr. Rashmi P , Nishtha Singh . 
1 D e p a r t m e n t  o f  P h a r m a c o l o g y,  S c h o o l  o f 
Pharmaceutical Sciences, Shoolini University. Bajhol, 

2Solan, Himachal Pradesh -173229, India, Professor 
and Head, Department of Pharmaceutical Chemistry, 
Mallige College of Pharmacy, Bangalore, Karnataka-
560090, India.

One of the most serious risks to global health is 
antibacterial resistance. Acinetobacter baumanni was 
recognized as the most extensive antimicrobial-
resistant gram-negative bacilli. Carbapenemases 
belong to the most versatile family of β-lactamases with 
a spectral depth unmatched by other β-lactam 
hydrolysing enzymes. The OXA-23 lactamases are the 
ancient detected β-lactamases that were identified first 
and foremost in an A.baumanni. For docking 
investigators, five antibiotics and three inhibitors are 
considered conventional. A total of eight standards were 
used in the trials, and the results were analysed. The 
CHARMm forcefield was used to dock them onto 
proteins. -CDOCKER and -CDOCKER interaction 
energy of these standards were considered as the 
standard and a comparative study was done with the 
ligands post-structure-based virtual screening, for drug 
likeliness properties. More than 8000+ molecules were 
taken from Pubchem and filtered with Lipinski's and 
Veber's rules, as a result, 1000 molecules were 
obtained. These 1000 molecules were exported to the 
discovery studio and docking was carried out with 4JF4 
protein molecules. 524 molecules have been docked 
successfully along with standards. Out of these 524, the 
top 5% of best hits were continued for ADMET studies.

[P2-1011] Identication of inhibitors CYP 3A4 as 
p o t e n t i a l  a n t i - c a n c e r  a g e n t s  u s i n g 
pharmacoinformatics approach

Pravin J. Wanjari, Asutosh Rath, Rohit Y. Sathe and 
Prasad V. Bharatam. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Biguanide derivatives exhibit a wide variety of 
therapeutic applications including anti-cancer effects. 
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Metformin has been shown to be effective anti-cancer 
against breast cancer, lung cancer, and prostate 
cancer. Metformin bound to the active site-heme of 
CYP3A4 (PDB: 5G5J) in a co-crystal structure, exhibit 
CYP3A4 as a biguanide target. CYP3A4 synthesized 
arachidonic acid (AA)-derived epoxyeicosatrienoic 
acids (EETs). Metformin a blockbuster antidiabetic drug 
which inhibits CYP3A4-mediated EET biosynthesis and 
reduce cancer cells- intrinsic EETs. Molecular docking 
provides clues for the interaction between the two 
species and the details possible drug action indicating 
that inhibition of CYP3A4 with metformin is the possible 
molecular mechanism for the anti-cancer effect. Taking 
clues from this work, pharmacoinformatics research 
has been carried out on a series of known and virtual 
biguanide, guanylthiourea, and nitreone derivatives. 
This exercise led to the identification of more than 100 
species that exhibit greater binding affinity towards 
CYP3A4, in comparison to that of metformin. Selected 
six molecules were subjected to molecular dynamics 
simulations, the results are presented in this work. 

[P2-1012] Synthesis and characterization of O-
dephenyl ostarine as a reference standard in dope 
testing

 Gowri Sankar J, Kanchan Mandanrao Wagh, and 
Kapileswar Seth. Department of Medicinal Chemistry, 
NIPER Guwahati, Sila Katamur, Changsari, Kamrup, 
Assam 781101, India.

Ostarine, also called Enobosarm, belongs to the aryl 
propionamide-based selective androgen receptor 
modulators (SARM) class. It is mainly used to improve 
athletic performance and have great potential in treating 
cancer cachexia, benign prostate hyperplasia, prostate 
cancer, hypogonadism, chronic obstructive pulmonary 
disease (COPD) and osteoporosis, but has not been 
clinically approved. It was included in the World Anti-
Doping Agency (WADA) prohibited list in 2008 because 
of the increased illegal usage of ostarine in sports to get 

 an unfair advantage. Ostarine is primarily eliminated 
through urine in its unchanged parent form along with 
O-dephenyl ostarine and glucuronide-linked phase-2 

 metabolites.The hydrolysis of ether linkage of ostarine 
results in the formation of the metabolite, O-dephenyl 
ostarine. Therefore, O-dephenyl ostarine can be used 
as a reference standard for anti-doping analysis. O-

dephenyl ostarine has a structural resemblance with 
hydroxy flutamide, nilutamide, bicalutamide, and 
enzalutamide, which are the FDA-approved 
nonsteroidal anti-androgen drugs used for prostate 
cancer. The molecular docking studies reveal that O-
dephenyl ostarine has a better binding affinity with 
androgen receptors than hydroxy flutamide, so that it 
can be a potential lead candidate against prostate 
cancer. The project's primary goals were to access O-
dephenyl ostarine metabolite following synthetic route 
cost-effectively. An early report on synthetic strategy of 
O-dephenyl ostarine demands multistep synthetic 
sequences, such as epoxidation, amide bond 
formation, decarboxylation and final epoxide opening. 
We disclose a novel efficient two-step synthetic strategy 
for O-dephenyl ostarine. The synthetic method was an 
efficient two-step reaction involving amide bond 
formation, which is the important step in the formation of 
aryl propionamide core structure followed by 
dihydroxylation. The isolated yield was found to be 69% 
and 62%, respectively.

[P2-1013] Studies on some sweeteners as potential 
modulators of Cyp450 activity

Kavita Raikuvar and Krishna Iyer. Bombay College of 
Pharmacy, Mumbai, Maharashtra 400098, India.

Over the past several decades, the food, beverage, and 
pharmaceutical sectors have seen an increase in the 
usage of sweeteners. In recent years, there are growing 
concerns that food additives (including sweeteners) 
may a l ter  the metabol ism of  concomitant ly 
administered drugs. This phenomenon, referred to as a 
drug- sweetener interaction (DSI) may result in altered 
drug concentrations in the body, and can impact the 
clinical outcome of drugs with a narrow therapeutic 
index.  An analysis of the literature reveals that while 
there are studies on drug sweetener interactions, there 
are gaps both in terms of the number and type of drug 
metabolizing enzymes (DMEs) that have been 
investigated. The main goal of this project is to evaluate 
the in vitro inhibitory potential of few sweeteners on a 
wider array of CYP activities. We analyzed the inhibitory 
potential of five commonly used sweeteners viz. 
aspartame, sucralose, saccharin, rabaudioside, and 
sorbitol. These sweeteners were studied at three 
concentrations i.e., 1 µM, 10 µM and 100 µM for their 
effects on seven CYP450 activities: phenacetin O-
deethylation, coumarin 7-hydroxylation, tolbutamide 4-
hydroxylation, S-mephenytoin 4'-hydroxylation, 
dextromethorphan O-demethylation, chlorzoxazone 6-
hydroxylation, Testosterone 6β hydroxylation. 
Microsomes from rat liver was used for CYP assay. Our 
results involving seven CYP activities suggest that the 
sweeteners used in the study show no substantial 
inhibition. 

Figure 1. Structures of biguanide derivatives which 
are showing anti-cancer activity.
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[P2-1014] Selective detection of nitrite ion through 
covalent modication of a benzimidazole

Lachhman Singh and Nihar Ranjan. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 
Raebareli, Uttar Pradesh-226002, India.

Nitrite (NO ) anion is an important component of the 2

cellular machinery involved in the regulation of various 
physiological processes of a living system. Nitrite on 
reaction with many heme and thiol-containing enzymes 
is reduced to nitric oxide (NO), an important messenger 
molecule within the cardiovascular system. The 
generation of NO by nitrite pathway is greatly enhanced 
during hypoxia and acidosis, thereby complementing 
the oxygen-dependent NO synthase (NOS) pathway for 
NO production in response to ischaemic stress. Nitrite is 
commonly used as a meat preservative in the food 
industry which is also a known environmental pollutant 
found in drinking water. Excess intake of nitrites leads to 
pathological conditions such as intrauterine growth 
restriction, birth defects and methemoglobinemia. 
Therefore, detection of nitrite is important from 
therapeutic and toxicity perspectives. Spectrophotometric 
methods are widely used for nitrite detection which are 
mostly based on Griess and related diazotisation 
reactions. Limitations of these methods include cellular 
interferences for nitrite detection and generation of 
carcinogenic nitrosamines due to the reaction of nitrite 
with amines used in these methods. In the present work, 
we report a serendipitous discovery of highly selective 
fl u o r e s c e n c e - b a s e d  n i t r i t e  s e n s i n g  u s i n g 
benzimidazole. An interference study showed robust 
sensing of nitrite in presence of other anions except 
thiosulphate, azide and iodide. The pH-based studies 
revealed that acidic pH favours nitrite detection. Further 
1D and 2D NMR studies along with mass spectrometry 
studies confirmed the mechanism of nitrite sensing 
which involved direction nitration of benzimidazole with 
a very low limit of detection (9 ppb).

[P2-1015] Drug delivery with resistant starch

Tanisqa Mall, Parteek Prasher. Department of 
Chemistry, University of Petroleum & Energy Studies, 
Energy Acres, Dehradun, 248007, India. 

Burst release of NSAIDs is a cause of concern as it 
manifests ulcerations in the gut. Development of nitric 
oxide/ H S releasing NSAIDs, better known as CINODs 2

have proved useful in minimizing ulcerogenicity. 
Similarly, the controlled release formulations have 
proved a boon for minimizing the ulcerogenicity to some 
extent. We have utilized V-amylose, a component of 
starch that undergoes slow degradation in the presence 
of amylase, for the controlled/ sustained delivery of 
NSAIDs. Flufenamic acid has been chosen as the 
model drug to study the controlled release behavior with 

V-amylose targeted at colon. Flufenamic acid was 
encapsulated in helical structure of V-amylose as 
confirmed by the x-ray diffraction (XRD) analyses, solid-
state cross-polarization magic angle spinning carbon- 
13 nuclear magnetic resonance (CP/MAS NMR), and 
Fourier transform IR. Furthermore, scanning electron 
microscopy (SEM) results deciphered the morphology 
of conjugates containing hydrolyzing enzyme in 
simulated intestine media having (pH 7.2) and in 
simulated gastric environment having (pH 1.2). V-
amylose-complexes flufenamic acid exhibited a 
sustained released of the drug over a period of 12h, 
hence displaying a regulated drug release in stimulated 
intestine media with a remarkable stability in gastric 
medium. The V-amylose-flufenamic acid system 
accomplished targeted delivery of flufenamic acid 
specifically to the intestine. Flufenamic acid's 
application as enteric coatings and minimum 
ulcerogenicity may be studied by its controlled release. 
Further analysis is required for studying the 
mucoadhesive or mucus-penetrating behavior of 
native/ chemically modified V-amylose.

[P2-1016] A Cu-catalyzed cascade iminatin/ 
decarboxylative coupling strategy for the synthesis 
of novel tetrahydro-β-carboline derivatives with 
potential NLRP3 inhibitor activity 

Arka Das, Subhendu Bhowmik*. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 168 
Maniktala Main Rd, Kolkata-700054, India, *email: 
sbhowmik@niperkolkata.edu.in

Pain, both acute and chronic, affects millions of people 
across the globe. Whereas neuropathic pain is usually 
chronic arising from progressive nerve disease, 
traumatic nerve injury or infection. Apart from the classic 
opioid receptors, lately, NLRP3 receptors are being 
emerged as a promising target in controlling the 
neuropathic pain. Mitragynine 1, a tetrahydro-β-
carboline alkaloid is the major constituent of M. 
speciosa leaves, and have been demonstrated to have 
analgesic and antitussive properties comparable to 
codeine, but unlike classic opioid does not produce 
respiratory depression. Taking cue from this compound, 
we have prepared a series of novel tetrahydro-β-
carboline-based compounds, which has shown 

Scheme 1: 1,3-diynes divergent reactivity in transition 
metal-catalyzed C-H functionalizations
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promising NLRP3 inhibitor activity in molecular 
modelling. Some of the tetrahydro-β-carboline 
derivative showed excellent docking scores (-10.4 
kcal/mol) with NLRP3, compared to the standard 
reference molecule (docking score -9.3 kcal/mol). A 
novel imination/decarboxylative coupling mediated 
efficient one-step synthetic route has been established 
to synthesize 18 molecules in 65-88% yields. The 
biological activities and the structure-activity 
relationship (SAR) studies are under progress.

[P2-1017] Hybrid multifunctional xanthone 
derivatives as topoisomerase 2 alpha (TOP2A) 
inhibitors: A rational combination of in silico 
studies, chemical synthesis, and biological 
evaluation

1 1Urvashee Gogoi , Neelutpal Gogoi , Sanchaita 
2 1 1Ra jkhowa ,  Aparoop  Das .  Depar tmen t  o f 

Pharmaceutical Sciences, Dibrugarh University, 
2Dibrugarh-786004, Assam, India, Centre for 

Biotechnology and Bioinformatics, Dibrugarh 
University, Dibrugarh-786004 Assam, India.

The topoisomerase 2 alpha (TOP2A) enzyme plays an 
important role in the replication of deoxyribonucleic acid 
(DNA) before cell division, which facilitates cell growth. 
By targeting TOP2A with potential inhibitors in cancer 
cells, one can inhibit its function and terminate 
uncontrolled cell division. Research on natural and 
synthetic xanthones shows they have high selectivity 
and can intercalate into DNA, inhibiting TOP2A and 
preventing cell division in cancer cells. The xanthones, 
however, were nonspecific and had a relatively low 
affinity. In this study, a combinatorial library of 500 
m u l t i f u n c t i o n a l  x a n t h o n e  h y b r i d s  a g a i n s t 
topoisomerase 2 alpha was designed and obtained by 
conjugating the rigid aromatic xanthone scaffold with 
alkylbenzylamine through flexible linkers. Molecular 
docking, ADMET screening, drug likeliness prediction, 
3D QSAR, DFT studies, and molecular dynamic 
simulation were used to filter highly selective xanthone 
hybrids for synthesis. Most of the designed hybrid 
xanthones exhibited good binding and stability within 
the ATPase domain of TOP2A. The top 10 molecules 
were synthesized and characterized by different 
analytical and spectroscopic techniques. Two 
compounds (HXD1, HXD4) have been identified as 
potent and selective cytotoxic agents against MCF-7 
and MDA-MB-231 cell lines with IC50 values 
comparable to Doxorubicin. These hybridized analogs 
were investigated by SAR studies and xanthone-
pyridine and xanthone-imidazole derivatives were 
found to be more effective than other derivatives. Our 
findings highlight these multifunctional hybrid xanthone 
analogs as a promising class of compounds for further 
anticancer research.

[P2-1018] Ml-based classication model for the 
prediction of the PARP-1 inhibitors

Krishan Dev Singh, Bhakti Hirlekar, Vaibhav A. Dixit. 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Guwahati, Assam 781101, India.

The FDA-approved PARP inhibitor drugs show 
hematological toxicities caused by the simultaneous 
inhibition of PARP-1 by the off-target effect. The key 
obstacle is that PARP-2 is involved in various 
physiological processes and shares a highly conserved 
catalytic active site with PARP-1. Thus, there is an 
urgent need to identify diverse hits that could target the 
PARP-1 and could be utilized as a starting point for lead 
optimization cycles toward developing better 
therapeutics for PARP-1 inhibitors. These could be 
further utilized as a starting point in the lead optimization 
cycle to discover selective PARP-1 inhibition. Thus, we 
used a machine learning model in KNIME to predict 
PARP-1 inhibitors and developed an ML-based model 
for the PARP-1 inhibitors for 773 actives of 
Phthalazinone scaffold retrieved from the ChEMBL 
database along with decoys taken from the DUD-E 
database to avoid the biases towards the actives. A total 
of 7 methods were analyzed, out of which six were 
found to be giving better results: Gaussian-Naive-
Bayes, Support-Vector-Machine, Random-Forest, 
Neural Networks Gradient-Boost, K-Nearest Neighbour 
Multi-Layer-Perceptron, and logistic regression-based 
model. All these consensuses were rigorously validated 
using internal and external test validation sets. The 
overall accuracy statistics for test sets are 99.27%, 
54.48%, 99.63%, 95.83%, 99.27%, 98.53%, and 
99.27% respectively. Hence, this model eliminates 
human bias and improves the procedure reproducibility, 
allowing it to reproduce when new compounds are 
available.

 

[P2-1019]  Highly select ive and sensit ive 
imidazo[1,2-a]pyridine based uorescent probes 
for the detection of nerve agent simulants

Ashima Thakur and Abha Sharma*, Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research, Raebareli 
(NIPER-R), Bijnor-Sisendi Road, Near CRPF Base 
Camp, Sarojini Nagar, Transit Campus Lucknow, 
Uttar Pradesh, 226301, India, *email: abha.sharma@ 
niperraebareli.edu.in 

Fluorescent probes are attracting an attention for 
applying it to develop as a portable system for the 
detection of various analytes in environmental and 
biological samples. Fluorescent molecule imidazo[1,2-
a]pyridine was used as a template for the synthesis of 
novel fluorescent probes and evaluated for the 
calorimetric and fluorometric detection of nerve agent 
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stimulants. These probes (5b, 6a & 6b) exhibit rapid 
r e s p o n s e  a n d  h i g h  s e l e c t i v i t y  t o  d i e t h y l 
c y a n o p h o s p h o n a t e  ( D C N P )  a n d  d i e t h y l 
chlorophosphate (DCP) over other various types of 
analytes. The probe 6b showed detection limits as low 
as 0.6 µM in the linear range of 0-8 µM of DCP 
concentration. The mechanism of sensing involved the 
phosphorylation of the amino/hydroxy group of the 

1probes as indicated by the H NMR and HRMS study. 
Furthermore, 6b probe fabricated facile paper strip was 
developed for the selective real-time monitoring of DCP 
vapor as well as in aqueous solution.  

[P2-1020] Borane-catalyzed dehydrogenative C–C 
bond formation of indoles with N-tosyl hydrazones: 
An experimental and computational study 

1 1 2Yogesh Brijwashi Sharma , Dipika  Suyash Pant , 
2 1Devendra Kumar Dhaked  and Murali Mohan Guru . 

1 2Department of Medicinal Chemistry, Department of 
Pharmaco in fo rmat ics ,  Nat iona l  Ins t i tu te  o f 
Pharmaceutical Education and Research Kolkata, 
Kolkata-700054, India

A novel dehydrogenative C–C bond formation of indoles 
and N-tosylhydrazones to give di(indolyl)methanes 
( D I M s )  h a s  b e e n  d e m o n s t r a t e d  u s i n g 
tris(pentafluorophenyl)borane as a catalyst. A wide 
range of functional groups can be tolerated under this 
metal-free protocol to afford symmetrical and most 
important ly  unsymmetr ica l  DIMs.  Extensive 
experimental investigations like the kinetic profile, 
Hammett plot, determination of reaction order, and 
HRMS analysis for intermediates along with 
computational study suggest that the reaction proceeds 
through sequential intermolecular C–C/C–C bond 

formation with indoles and borane adducts of N-
tosy lhydrazones fo l lowed by acceptor  less 
dehydrogenation for the access of bioactive DIMs.

[P2-1021] Capturing silyl-glycan via consolidating 
functionally diverse boronic acid probes in 
peptides, site-selectively   

1 1Saurav Chatterjee , Arnab Chowdhury , Sheetanshu 
2 1 2Saproo , Nitesh Mani Tripathi , Srivatsava Naidu , and 

1 1Anupam Bandyopadhyay . Biomimetic Peptide 
Engineering Laboratory, Department of Chemistry, 
2Department of Biomedical Engineering, Indian Institute 
of Technology Ropar, Rupnagar, Punjab-140001, India.

The broad spectrum of covalent binding modes and 
interactions has substantially popularized the paradigm 
of boronic acid-mediated chemistries in chemical 
biology and medicinal chemistry. However, the current 
methods for direct late-stage and site-selective 
installation of a versatile boronic acid (BA) repertoire 
onto peptides are inadequate for a wide range of 
applications. Here, we show the aptness and efficiency 
of thiol-ene radical click chemistry to install functionally 
versatile BA derivatives on numerous bioactive, native 
peptides in a site-selective manner with 35 reaction 
examples. Our work highlights adaptable applications 
with BA-modified peptides, such as cyclization, 
conjugation, and biomolecule recognition. In particular, 
the cysteine site in WGA (wheat germ agglutinin, 62-73) 
peptide was efficiently modified with various BA to 
enhance preferential and synergistic recognition of 
sialyl-glycans, which was conceptualized in silico. The 
consequence reveals that the WGA peptide, which 
shows a considerably low affinity to sialic acid, turns into 
a selective and five folds more potent binder with the aid 
of a suitable BA probe. This synergistic recognition 
intensified the binding even in 10% serum and enabled 
profiling of sialyl-glycan on cancer cells compared with 
the widely used lectin, Sambucus nigra.

[P2-1022] Synthesis of aliphatic amino acids 
containing carboxamides as potential anti-
tubercular agents

1 1 2Rutuja Damare , Vikash Pandey , Nitin Pal Kalia  and 
1 1Gautam Kumar . Department of Natural Products, 

2Chemical Sciences, Department of Biological 
Sciences, National Institute of Pharmaceutical 
Education and Research-Hyderabad, Hyderabad, 
Balanagar, 500037, India.

Among the various bacterial infections, tuberculosis 
continues to hold center stage. Mycobacterium 
tuberculosis (Mtb) is a causative agent of tuberculosis 
(TB). TB remains one of the deadliest infectious 
diseases and is responsible for significant causes of 
mortality and morbidity worldwide. According to the 
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WHO report 2020, about 5.8 million people fall ill due to 
active TB, and 150359 people are due to drug-resistant 
TB. About 1.3 million died from the TB disease among 
HIV-negative people, and 214000 deaths were 
associated with HIV and TB co-infection. The long-
duration treatment of current anti-TB therapy and its 
adverse effects contributes to noncompliance among 
patients. Moreover, the efficacy of existing front-line 
drugs is diminishing, and new and recurring cases of TB 
arise from DR-TB, MDR- TB, XDR-TB and TDR strain 
increases; thus, it needs urgent attention. Isoniazid is 
one of the first-line anti-TB drugs. Several compounds 
are derived from isoniazid, and importantly, these 
derivatives have shown promising anti-mycobacterial 
activity. Keeping this in view, we have designed and 
synthesized 25 carboxamide derivatives and evaluated 
them against Mtb H37Ra ATCC 25177. All the 

1synthesized carboxamides were characterized using H 
13and C NMR and mass spectral techniques. The most 

potent compound displayed MIC of 8 µg/mL Mtb H37Ra 
ATCC 25177. Further, in silico studies, these 
compounds exhibited good ADME and drug-likeness 
properties.

[P2-1023] Design, synthesis and biological activity 
of novel napthalimide-coumarin hybrids as potent 
antimicrobial agents

1  1Preeti Rana , Chaitanya Eedulakanti , Manchella Sai 
1 2 2Supriya , Grace Kaul , Abdul Akhir , Deepanshi 

2 2 1Saxena , Mohammad Naiyaz Ahmad , Y.V. Madhavi , 
b 1* 1Sidharth Chopra , Srinivas Nanduri . Department of 

C h e m i c a l  S c i e n c e s ,  N a t i o n a l  I n s t i t u t e  o f 
Pharmaceutical Education and Research (NIPER), 

2Hyderabad, Telanagana-500037, India, Division of 
Molecular Microbiology and Immunology, CSIR-Central 
Drug Research Institute, Sitapur Road, Sector 10, 
Janakipuram Extension, Lucknow-226031, Uttar 
Pradesh, India, *email nandurisrini92@gmail.com 

Rapid rise in antimicrobial resistance (AMR) has 
become a major threat to human health. Consequently, 
constant search for new antibacterial agents which 
work against resistant organisms has become a global 
initiative. In an effort to discover new antibacterial 
agents with improved efficacy and activity against drug 
resistant organisms, we designed and synthesized a 
series of new Naphthalimide-coumarin hybrids and 
evaluated them for their antimicrobial activity against a 
panel of bacterial and mycobacterial strains.  In the 
preliminary evaluation, compounds 8a, 8c, 8d, 8e, 8f, 
8h, 8i, 8o, 8q, 16a and 16b exhibited potent and 
selective inhibitory activity against S. aureus ATCC 
29213 with MICs in the range of 0.5-32 µg/ml. To our 
delight, all these compounds were found to be nontoxic 
to Vero cells (CC = >50) and exhibited favorable 50

selectivity index (SI = >12.5). Additionally, these 
compounds 8c, 8d, 8e, 8f, 8h, 8i, 8o, 16a, 16b have 

shown potent inhibition against various MDR strains 
including VRSA with MICs in the range of 0.5- 16 µg/ml. 
Further computational studies were performed to 
investigate the mechanism of action. Interestingly, 
compounds 13b, 16a, 16b and 17b showed potent 
antimycobacterial activity against M. tuberculosis 
H37Rv (MIC: 0.5, 4, 4, and 2 µg/ml respectively) with 
favorable selectivity index. The results of the SAR 
(Structure – Activity Relationship Studies) will be 
presented. 

[P2-1024] Cu(I)-catalyzed microwave-assisted 
multicomponent reaction towards the synthesis of 
diverse uorescent quinazolino[4,3-b]quinazolin-8-
ones as potential anticancer agents

1 1Gaurav Pawar , Swanand Vinayak Joshi , Shaikh 
1 1Mohammad Ghouse , Preeti Rana , Swayamsiddha 

2 2 3Kar , P. Mahesh Sarma , Srinivas Reddy Dannarm , 
3 1 1Rajesh Sonti , and Srinivas Nanduri *. Department of 

3Chemical Sciences, Department of Pharmaceutical 
Analysis, National Institute of Pharmaceutical 
Education and Research (NIPER), Hyderabad, 

2Telangana 500 037, India, Department of Chemistry, 
Sri Sathya Sai Insti tute of Higher Learning, 
Prasanthinilayam, Andhra Pradesh 515 134, India, * 
email: nandurisrini92@gmail.com

Poly aza-heterocycles are privileged structures in 
medicinal chemistry with diverse pharmacological 
activities and among them, quinazolinones represent 
an important class with promising medicinal properties. 
For example, Evodiamine and Rutaecarpine from 
Evodia rutaecarpa demonstrate antiproliferative 
activity. Owing to the significance of quinazolines, many 
researchers have been pursuing the development of 
novel and efficient methods for synthesizing various 
new and functionalized derivatives. Herein, we report a 
copper-catalysed, base- and ligand-free protocol for the 
synthesis of diverse fused-quinazolinones with TMSN  3

as an ammonia surrogate. The highlights of this 
microwave-assisted protocol include short reaction 
time and the use of environment-friendly PEG-400 as a 
solvent. Besides benzaldehyde, various benzyl 
alcohols and methyl arenes were also used in this 
protocol. DFT and ESI/MS studies were conducted to 
delineate the proposed mechanism. The photophysical 
study of this highly fluorescent framework was also 
carried out to check the applicability of the compounds 
as probes for cell imaging and their analysis. Owing to 
their close structural similarity with the known anti-
cancer agents, molecular docking studies were 
performed to understand their anticancer potential and 
mechanism of action. Further in vitro evaluation of these 
compounds for determining their anti-cancer properties 
are in progress. The results of all the above studies will 
be presented.
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[P2-1025] Scaffold-hopping of natural alkaloid 
Rutaecarpine and analog-focused synthesis 
towards discovery of potential anticancer agents

Mukul Yadav* and Prof. Sankar K. Guchhait. 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India, *email: 
mukulyadav8791@gmail.com

Cancer has high prevalence in India (8 lakh deaths, 13 
lakh new cases in year 2020). This necessitates the 
search for new more effective anticancer drugs. 
Scaffold-hopping of natural products is an effective 
strategy for discovery of new anticancer lead molecules 
/ drug candidates. About 65% of all small molecule 
anticancer drugs are either natural products, or in some 
way inspired from them (NP-pharmacophore or 
derivative). Rutaecarpine (RUT) is a natural alkaloid 
isolated from Evodia rutaecarpia. Rutaecarpine and its 
ana logs have been repor ted to  have good 
antiproliferative activity against various cancerous cell 
lines with in-vivo antitumoral activity (colon cancer, lung 
cancer) and target-inhibitory activity against 
topoisomerase I ,  topoisomerase I I ,  tubul in-
polymerization and Wnt/βcatenin signaling. Our design 
of scaffold-hopped acyclic analogs of rutaecarpine 
(amines, 1A) involved 'N'-atom switch & ring-opeing (2°-
hop), the molecules have potential of similar/improved 
anti-tumoral activity, better aqueous solubility (more 
rotatable bonds and HBD count). In preparation of our 
designed compounds, the key step involved Nickel-
Palladium catalysed Ullmann cross-coupling of 2-halo-
tryptamines (phthalimide protected) with pyrido[1,2-
a]pyrimidinones to produce N-phthalimide-aminoethyl-
2-indonyl-pyrido[1,2-a]pyrimidinones. The compounds 
were then deprotected to give 3-aminoethyl-2-indonyl-
pyrido[1,2-a]pyrimidinones (amines, 1A). We have also 
considered carbonyl-groups-based-derivatization of 
these analogs (amines, 1A), to prepare phthalimide, 
amide and urea functionalized scaffold-hopped acyclic 
analogs of rutaecarpine. Cell antiproliferative activity 
and target-inhibitory activity of prepared compounds 
will be done in collaboration. The study represents for 
the first time a medicinal chemistry investigation on 
scaffold-hopping of natural alkaloid and is important in 
generation of patentable anticancer compounds.

[P2-1026]  Fe-azine NNN pincer complex: 
Generation and application in selective N-
benzylation of aniline

Shenbagam A., Shivkanya M. Bhujbal, Aabid Wani, 
Prasad V. Bharatam*. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Educa t ion  and  Research  (N IPER) ,  *ema i l : 
pvbharatam@niper.ac.in 

Azines are 2,3-diaza analogues of 1,3-butadiene and 
are  sometimes also referred as N-N linked diimines 
(C=N–N=C). Pincer complexes are organometallic 
catalysts, which can be produced by the complexation 
of pincer ligands with transition metals. The pincer 
ligands L provides three donor cites for metal 
complexation and thus form strong interactions with the 
metals. A new azine based non-palindromic, neutral 
NNN-pincer ligand (pyridinyl-1,1-diaminoazine) was 
synthesized in a single step by using a greener 
approach in 85% yield. The metallation of azine ligand 
was performed using FeBr in MeCN at rt, a solid-3 

brownish black precipitate was obtained in 70% yield. 
Changes in NMR, IR, mass spectra confirmed the 
coordination of pyridinyl azine ligand (as negatively 
charged ligand) to the Iron center (positively charged) 
and formation of Fe-azine NNN pincer complex. The 
newly generated Fe(III)-NNN pincer complex was 
employed in organometallic catalysis for the selective 
N-benzylation of substituted aniline. In this reaction, 
alcohols were used as the benzylating agents and the 
mechanism follows borrowing hydrogen strategy for C-
N bond formation, which was confirmed by the 
formation of benzaldehyde in the reaction. 

[P2-1027] Synthesis and structure-activity 
relationship of new chalcone linked 5-phenyl-3-
isoxazolecarboxylic acid methyl esters potentially 
active against drug resistant Mycobacterium 
tuberculosis

a aBandela Rani , Santosh Kumar Sahoo , Nikhil Baliram 
a b,c b,cGaikwad , Mohammad Naiyaz Ahmad , Grace Kaul , 

b a ,  Manjulika Shukla , Srinivas Nanduri Arunava 
b,c b,cDasgupta , Sidharth Chopra , Venkata Madhavi 

a  aYaddanapudi . Department of Pharmaceutical 
Technology and Process Chemistry, National Institute 
of Pharmaceutical Education and Research (NIPER), 
Balanagar, Hyderabad, 500037, Telangana, India, 
bDivision of Microbiology, CSIR-Central Drug Research 
Institute, Sitapur Road, Sector 10, Janakipuram 
Extension, Lucknow, 226031, Uttar Pradesh, India, 
cAcSIR: Academy of Scientific and Innovative Research 
(AcSIR), Ghaziabad, 201002, India

In search of novel therapeutic agents active against 
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emerging drug-resistant Mycobacterium tuberculosis 
and to counter the long treatment protocol of existing 
drugs, herein we present synthesis and biological 
eva lua t ion  o f  a  new ser ies  o f  5 -pheny l -3 -
isoxazolecarboxylic acid methyl ester-chalcone 
hybrids. Among 35 synthesized compounds, 32 
analogues displayed potent in-vitro activity against 

Mycobacterium tuberculosis H37Rv with MIC 0.12⁻16 
µg/mL. Cell viability test against Vero cells indicated 29 
compounds to be non-cytotoxic (CC50 > 20 µg/mL & SI 
> 10). Most potent compounds with MIC 0.12 µg/mL (7 
b, 7j, 7 ab) exhibited electivity index (SI) in excess of 
320. Further studies on activity against drug-resistant 
Mycobacterium tuberculosis revealed 7j as the most 

potent compound with MIC 0.03⁻0.5 µg/mL. Time kill 
kinetic study suggested compound 7j displaying 
concentration-dependent bactericidal killing activity 
with relatively comparable potency to that of current 
first-line anti-TB drugs. Taken together, 7j presents a 
novel hit with potential to be translated into a potent 
antimycobacterial.

[P2-1028] 1,3-Diynes: A versatile precursor for the 
synthesis of diverse new chemical entities via 
chemo-divergent C-H activation strategy

Sanjeev Kumar, Saiprasad Nunewar, Tharun Kumar 
Sabbi, Vaishnavi Borkar and Vinaykumar Kanchupalli. 
Department of Chemical Sciences, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, 500037, Telangana, India.

Transition metal-catalyzed C-H functionalization of 
diverse arenes with alkyne units has attracted 
enormous attention for decades since they provide 
straightforward access to various functionalization/ 
annulations, which are commonly present in bioactive 
compounds and natural products. Recently, conjugated 
alkynes (1,3-diynes) have been utilized as key coupling 
partners in many C-H activation reactions due to their 
versatile characteristic properties. The presence of two 
C≡C bonds in conjugated 1,3-diyne brings new diversity 
in synthetic transformations, such as chemo-, 
regioselective pathways, mono-bis functionalizations, 
cascade annulations, etc. 

As a part of our research, we developed various 
chemodivergent transformations with 1,3-diynes via 
transition metal-catalyzed C-H activation strategy. 
Where, we synthesized synthetically challenging 
3H-pyrrolo[1,2-a]indol-3-ones, tetra-substituted olefins, 
alkynated indenones and 3-alkynyl-1-naphthols. The 
synthetic tools were further extended to diverse 
bioactive cores and useful synthetic transformations. 
Therefore, catalytic protocols might be synthetically 
attractive in the terms of drug discovery.

[P2-1029] Identication of potential matrix 
metalloproteinase-9 (MMP-9) inhibitors through 
hierarchical virtual screening

Arbaz Sujat Shaikh, Priyanka N. Makhal, Venkata Rao 
Khaki*. Department of Medicinal Chemistry, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Hyderabad, Balanagar, Telangana-500037, 
India, *email: kvenkata.rao@niperhyd.ac.in 

Matrix Metalloproteinases (MMPs) are a common 
feature of pathological cascades observed in diverse 
disorders, such as cancer, fibrosis, immune 
dysregulation, and neurodegenerative diseases. The 
development of MMP inhibitors has therefore been an 
attractive strategy for therapeutic intervention. 
However, a long history of failed clinical trials has 
demonstrated that non-selective MMP inhibitors have 
limited clinical uti l i ty, which has spurred the 
development of inhibitors selective for individual MMPs. 
Attaining selectivity among MMPs has been technically 
challenging because of sequence and structural 
conservation across the various MMPs. JNJ0966, was 
one of the few compounds that attained the desired 
selectivity, by inhibiting the activation of MMP-9 
zymogen (pro-MMP-9). Since JNJ0966, no further 
small molecules have been identified. Herein, extensive 
in silico studies were called upon to bolster the prospect 
of exploring potential candidates. The key objective of 
this research is to identify the potential hits from the 
ChEMBL database via molecular docking and 
dynamics approach and further perform in vitro studies 
to validate the proposed hits. Protein with PDB ID: 
5UE4, having a unique inhibitor in an allosteric binding 
pocket of MMP-9 was chosen for the study. Structure-
based virtual screening and MMGBSA binding affinity 
calculations were performed and a total of five potential 
hits were finalized. Detailed analysis of the best-scoring 
molecules was performed with ADMET analysis and 
molecular dynamics (MD) simulation. All 5 hits 
outperformed JNJ0966 in the docking assessment, 
ADMET analysis, and molecular dynamics simulation. 
This work presents the scientific community with a 
range of diverse scaffolds for the further development of 
selective MMP9 inhibitors. 

Scheme 1: 1,3-diynes divergent reactivity in transition 
metal-catalyzed C-H functionalizations
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[P2-1032] Photosensitizer conjugated metal oxide 
nanocomposi tes  for  dua l  l ight  ass is ted 
antimicrobial photodynamic therapy (APDT)

a,b a a,*Anil Kumar Pujari , Ravneet Kaur , Jayeeta Bhaumik . 
aCenter of Innovative and Applied Bioprocessing 
(CIAB), Sector-81 (Knowledge City), S.A.S. Nagar, 

bMohali, Punjab, India, Indian Institute of Science 
Education and Research (IISER), Sector -81 
(Knowledge City), S. A. S. Nagar, Punjab, India, *email: 
jayeeta@ciab.res.in

Antimicrobial photodynamic therapy (APDT) is a 
promising alternative to traditional antibiotics for the 
treatment of bacterial infections. APDT utilizes 
photosensitizers (PSs) which inactivate a broad 
spectrum of bacteria in the presence of light. However, 
many tradi t ional  photosensi t izers (PSs) are 
hydrophobic with poor water solubility and easy 
aggregation. On the other hand, some light sources 
such as ultraviolet (UVB, UVC) have poor penetration 
and high cytotoxicity. Both issues lead to undesired 
photodynamic therapy efficacy. This work developed 
the meso substituted-porphyrin which is a poorly water-
soluble molecule. To overcome the solubility issue, 
developed novel porphyrin were conjugated with water-
so lub le  meta l  ox ide nanopar t ic les  and the 
nanoconjugates thus formed were excited with combo 
(Green and UVA) light irradiation. Upon irradiation, the 
nanoconjugates effectively generate singlet oxygen 

1( O )  unde r  combo  and  u l t ima te l y  d i sp lay 2

photoinactivation activity on Gram-negative bacteria 
(Escherichia coli). Under UV light irradiation the 
nanoconjugates displayed high levels of intracellular 
reactive oxygen species (ROS) and notable 
photocleavage. All of these contribute to the metal oxide 
nanoconjugates-based photoinactivation of Gram-
negative bacteria. This overall study observed that 
irradiating the metal oxide-PS nanoconjugates with 
combo light increases the APDT activity as compared to 
irradiating the nanoconjugates with an individual light.

[ P 2 - 1 0 3 3 ]  E x p l o r i n g  s t r u c t u r e - b a s e d -
pharmacophoric approach for identifying potent 
neprilysin inhibitors

Shikha Thakur, Apurba Sinhari, Hemant R Jadhav. 
Pharmaceutical Chemistry Research Laboratory, 
Department of Pharmacy, Birla Institute of Technology 
and Science Pilani, Pilani Campus, Vidya Vihar, Pilani – 
333031, Rajasthan, India.

Neutral endopeptidase or neprilysin (NEP) cleaves the 
natriuretic peptides (NP), bradykinin, endothelin, 
angiotensin II, amyloid β protein, substance P and 
modulates their effects on heart, kidney, and other 
organs. NEP has a broad role in hypertension, heart 
disease, renal disease, Alzheimer's, diabetes, and 
some cancer. Clinically, NEP has gained much attention 

since the combination therapy of Angiotensin II type 1 
receptor (AT1R) – neprilysin inhibitors (ARNi) has been 
approved by FDA for patients with heart failure. So far, 
sacubitril is the only NEP inhibitor in the clinic. We 
attempted to identify promising and safe NEP inhibitors 
via a structure-based (SB) pharmacophore modeling 
approach. A total of 1140 compounds having 
pharmacophoric features were obtained from the ZINC 
database through the Pharmit webserver. Using the 
Glide module, these were screened for NEP inhibition 
by molecular docking studies (PDB-ID: 5JMY). Based 
on the docking score and pivotal interactions, 10 
molecules were selected and subjected to MM-GBSA 
free binding energy calculations as well as ADMET 
predictions. The top two compounds were submitted to 
Molecular Dynamics (MD) simulations to ensure the 
stability of the complex. ZINC0000004684268 was 
found to form a stable complex but had poor 
pharmacokinetic properties. Therefore, it was optimized 
in silico by bioisosteric replacements to improve its 
pharmacokinetic properties. The present work 
proposes a few scaffolds as effective NEP inhibitors for 
further studies.

[P2-1035] Design and synthesis of β-carboline 
indolyl-3-glyoxamide derivatives: in-vitro 
cytotoxicity and in-silico modelling studies

a aDurgesh Gurukkala Valapil , Jay Prakash Soni , Ziaur 
b c cRahman , Akella Spandana , Regur Phanindranath , 

b cManoj Dandekar , Narayana Nagesh , Nagula 
a* aShankaraiah . Department of Medicinal Chemistry, 

bDepartment of Pharmacology and Toxicology; National 
Institute of Pharmaceutical Education and Research 

c(NIPER), Hyderabad 500 037, India, CSIR-Centre for 
Cellular and Molecular Biology, Medical Biotechnology 
Complex, ANNEXE II, Uppal Road, Hyderabad 500007, 
India, *email: shankarnbs@gmail.com; shankar. 
niperhyd@gov.in

DNA intercalative topoisomerase II inhibition is one of 
the effective targeted therapies towards cancer. A series 
of 25 compounds based on β-carboline tethered indole-
3-glyoxylamide, conjoining salient pharmacophoric 
properties directing prominent cytotoxicity, were 
synthesized in order to upgrade the topo II inhibitors to 
counter problems like drug resistance. The in vitro 
cytotoxic ability of the compounds was established, and 
many of the compounds exhibited remarkable 
cytotoxicity (IC50 <10 μM) on human cancer cell lines 
like HCT116, A549, SK-MEL, and MCF7. Precisely, 
compound 12x expressed the best cytotoxic potential 
against melanoma cancer cell line (SK-MEL) with an 
IC  value of 4.37 μM. In addition, cytotoxicity evaluation 50

against normal kidney cell line (NRK52E) entrenched 
the cytospecificity and selectivity index of 12x. The 
traditional apoptosis assays advised morphological and 
nuclear alterations such as apoptotic body formation, 
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condensed/horseshoe-shaped/fragmented nuclei, and 
generation of ROS. The flow cytometric analysis 
revealed significant early and slight late-stage induction 
of apoptosis. The target-based physiochemical assays 
indicate the ability of compound 12x to bind with DNA 
and inhibition of Topoisomerase II. Moreover, molecular 
modelling studies affirm the excellent DNA intercalation 
potential and stabilized interactions of 12x with DNA 
base pairs. In silico prediction of physicochemical 
parameters revealed the promising drug-like properties 
of the synthesized derivatives.

[P2-1040] Computational drug repurposing studies 
on fused-pyrimidine drugs as inhibitors of 
phosphoinositol-3-kinase (PI3K)

Pinky Lakshman Vishwakarma, Noor Fatima Siddiqui, 
Shikha Thakur, Hemant R. Jadhav. Pharmaceutical 
Chemistry Research Laboratory, Department of 
Pharmacy, Birla Institute of Technology and Science 
Pilani, Pilani Campus, Vidya Vihar, Pilani – 333031, 
Rajasthan, India.

Modern oncological drug discovery places a strong 
emphasis on the identification of inhibitors of oncogenic 
signaling targets. The analysis of FDA-approved drugs 
using computational drug repurposing approaches has 
proved to be a very successful method for determining 
the therapeutic potential in treating cancer and other 
human disorders. Two drugs, namely raloxifene (for 
breast cancer) and aspirin (for colorectal cancer) have 
been the reported examples. We hypothesized that a 
"reverse" oncogene-specific signature may help in the 
computational repurposing of inhibitors of oncogenic 
pathways given that gene expression signatures can be 
connected to specific oncogenic mutations. As a proof 
of concept, we used the oncogenic PI3K-dependent 
signaling pathway, a biological pathway that typically 
promotes the growth of cancerous cells and increases 
resistance to anticancer therapy. Here, we demonstrate 
that using "reverse" oncogenic PI3K-dependent 
transcriptional signatures in conjunction with drug 
network analysis allows the identification of PI3K-
dependent signaling inhibitors from among FDA-
approved fused-pyrimidine drugs. It resulted in the 
identification of Lapatinib and Pemetrexed as inhibitors 
of oncogenic PI3K-dependent signaling. 

[P2-1041] A computational repurposing study of 
FDA-approved drugs for DPP4 inhibition as a 
supplement to diabetes mellitus treatment

Noor Fatima Siddiqui, Pinky Lakshman Vishwakarma, 
Shikha Thakur, Hemant R. Jadhav. Pharmaceutical 
Chemistry Research Laboratory, Department of 
Pharmacy, Birla Institute of Technology and Science 
Pilani, Pilani Campus, Vidya Vihar, Pilani – 333031, 
Rajasthan, India.

Diabetes mellitus (DM) is a chronic, metabolic disease 
characterized by elevated levels of blood glucose. 
Sodium-glucose cotransporter 2 (SGLT2) inhibitors and 
therapies based on incretins i.e. glucagon-like peptide-
1 (GLP-1) receptor agonists and dipeptidyl peptidase 4 
(DPP4) inhibitors are the second-line drugs after 
sulfonylureas. DPP4 inhibitors increase insulin 
secretion and reduce glucagon secretion in a glucose-
dependent manner by inhibiting the degradation of two 
gastrointestinal hormones (GLP-1 and gastric inhibitory 
polypeptide (GIP). Drug repurposing, also called drug 
repositioning, involves studying existing clinically 
approved drugs for new therapeutic indications. In this 
study, a database containing 2934 FDA-approved 
drugs was obtained from the e-Drug3D and screened 
by molecular docking studies for DPP4 inhibition. Top-
ranked drugs with a cut-off value of -9.0 kcal/mol were 
chosen for MM-GBSA studies and molecular dynamics 
studies. From this study, we report two FDA-approved 
drugs as possible leads for DPP4 inhibition.

[P2-1042] A green oxidant induced oxidation of 
benzylic sulfonamides to N-sulfonylimines

Amitava Hazra, Pankaj Gupta, Joydev K. Laha. 
Department of Pharmaceutical Technology (Process 
Chemistry), National Institute of Pharmaceutical 
Education and Research, S.A.S. Nagar, Punjab 
160062.

Introduction: A mild, operationally convenient, practical, 
and efficient method for the preparation of synthetically 
useful N-sulfonylimines from the oxidation of the 
corresponding benzylic sulfonamides under green and 
mild reaction conditions are reported herein. The green 
oxidant induced oxidation of benzylic sulfonamide in 
presence of a mild organic base was found to be the key 
in the developed protocol. The protocol features a 
cheap and economical approach that delivers the 
desired N-sulfonylimines in excellent yield of up to 99% 
in a very short reaction time with no necessity of column 
purification. Furthermore, a “One-Pot” tandem 
synthesis of pharmaceutically relevant N-heterocycles 
from the reaction of in-situ generated N-sulfonylimines 
and ortho-substituted aniline derivatives has been 
demonstrated successfully. Synthesis. Objectives: 
Convers ion  o f  Benzy l i c  su l fonamide  to  N -
Su l fony l im ines  under  ox ida t ive  cond i t ions . 
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Methodology: For the first time, a non-traditional, dual 
role for green oxidant involving hydrogen atom 
abstraction (HAT) and electron transfer (SET) has been 
demonstrated here for  the synthes is  o f  N -
Sulfonylimines. Results and Conclusion: Successfully 
Synthesize 15 examples of N-Sulfonylimines and 7 
examples of N-Heterocycles. The developed protocol 
was further demonstrated by a gram-scale synthesis.

[P2-1043] Molecular docking and molecular 
dynamics studies for designing of Dxr inhibitors 
with dual inhibition of E. coli and M. tuberculosis

Tanvi Goyal, Sandeep Sundriyal*. Department of 
Pharmacy, Birla Institute of Technology and Science 
(BITS), Pilani, Rajasthan-333031, India. *email: 
sandeep.sundriyal@pilani.bits-pilani.ac.in

Micro-organisms or Pathogens were always too 
devasting but with time, they are becoming more 
virulent. Most of them tend to develop resistance to 
almost all existing antimicrobial drugs. The most 
common pathogen E. coli, a workhouse or harmless 
intestinal inhabitant, can be deadly and causes several 
intest inal  and extra- intest inal  d iseases l ike 
cholecystitis, UTI, diarrhoea, pneumonia, and 
meningitis. On the other hand, Tuberculosis caused by 
M. tuberculosis is one of the oldest human diseases and 
is still a major cause of mortality. So, to combat such 
harmful diseases there should be a resurgence in 
developing new and potent antimicrobial drugs. Here in 
this project, we have designed a potent DXR inhibitor 
active against E. coli as well as M. tuberculosis. DXR 
catalyzes the second step of the non-mevalonate 
pathway used for synthesizing isoprenoids in several 
clinically relevant bacteria, parasites like E. coli, M. 
tuberculosis, P. falciparum, Bacillus anthracis, 
Helicobacter pylori, etc. It is one of the essential 
enzymes for the survival of pathogenic bacteria. Along 
with this, there is no human homologous present for this 
enzyme. So, we have designed small molecule DXR 
inhibitors in which, we performed hierarchical modern 
drug discovery studies which includes molecular 
docking using SeeSAR & Glide followed by molecular 
mechanics (MMGBSA) and molecular dynamics. In 
molecular docking, we explore online databases like 
ZINC, ChEMBL, and hand curated database. Thus, 
after Virtual screening of different databases, we 
narrowed it down to a single potent molecule which is 
showing good correlation and binding affinity with the 
target. Hence a detailed description of the molecular 
studies and evaluation of the result will be provided. 

[P2-1044] Decoding the structure-activity 
relationship (SAR) of novel nitrating P450 using site 
saturation and random mutagenesis

Shehabaz Pathan, Avinash Mandloi, Amol Joshi, 

 Priyanka Bajaj.Biocatalysis and Biotransformation Lab, 
Department of Chemical Sciences, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, Telangana- 500037, India 

Aromatic nitration with high regio and chemoselectivity 
is the most sought-out reaction in chemistry, 
pharmaceuticals, and other fine chemical industry. 
There are a plethora of drug molecules, explosives, 
dyes, and other fine chemicals such as pesticides, 
insecticides, and many others that have aromatic ring 
structures containing the Nitro group as a functional 
group. However, these reactions are very tedious to 
carry out at an industrial scale due to the involvement of 
very harsh acids. Thus, a green biocatalytic process 
that can give access to this functionality at high regio 
and chemoselectivity and good yield will be a boon for 
these industries. Recently, a new enzyme called RufO 
(Cytochrome P450) has been discovered, which has 
been shown to catalyze regio and chemoselective 
aromatic nitration. However, this enzyme has not been 
studied in detail beyond the one report of its discovery 
because of the poor activity enzyme. Interestingly, in our 
lab, we managed to study and characterize this enzyme 
by optimizing the assays for its production and 
increasing its native activity. However, to further evolve 
the enzyme using rational engineering, we need to 
study its mechanism of action and structure-activity 
relationship (SAR) with various substrates. Thus, in this 
study, we are exploring enzymatic active site residues 
for their specific role in catalysis using site-directed and 
random mutagenesis techniques. After generating the 
smart enzyme libraries, their substrate scope will be 
checked using substrate binding and activity assays.

[P2-1046] A “Core-Linker-Polyamine (CLP)” 
s t r a t e g y  e n a b l i n g  r a p i d  d i s c o v e r y  o f 
a n t i l e i s h m a n i a l  a m i n o a l k y l - q u i n o l i n e -
carboxamides that target oxidative stress 
mechanism

Archana P. Shah, Neha Hura, Neerupudi Kishore Babu, 
Nibedita Roy*, Vajja Krishna Rao, Anindita Paul, 
Pradyot Kumar Roy, Sushma Singh, Sankar K. 
Guchhait. National Institute of Pharmaceutical 
Education and Research (NIPER) S.A.S. Nagar, Sector 
67, S.A.S. Nagar (Mohali)-160062, Punjab (India), 
*email: niveditaroy715@gmail.com

A unique “Core-linker-polyamine” strategy was 
considered for discovery of new antileishmanial agents. 
It involves the linker-based assembly of alkyl-polyamine 
side chain as a potential pharmacophore motif with a 
privi leged heterocyclic motif, 4-arylquinoline. 
Aminoalkyl-quinolinecarboxamides were synthesized 
by establishment of a synthetic route. The compounds 
showed significant antileishmanial activity, poor 
cytotoxicity, enhanced intracellular level of ROS in 
mitochondria and high morphological changes in L. 
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donovani promastigotes. Among all synthesized 
derivatives, 10 compounds showed significant 
antipromastigote activity with more efficacy (IC : 4.75-8 50

µM) than an antileishmanial oral drug Miltefosine (IC : 50

8.9±1.55 µM). The Structure-activity relationship 
analysis explored for the first time, the pharmacophoric 
importance of alkylpolyamine and carboxamide motifs 
in the area.  In silico evaluation indicated that the 
investigated active molecules 9a and 9b possess drug-
likeness, physicochemical and pharmacokinetic-
relevant properties in the recommended ranges. The 
present study explored for the first time the importance 
“Core-linker-polyamine (CLP)” strategy, previously 
u n k n o w n  p h a r m a c o p h o r e s  i m p o r t a n t  f o r 
antileishmanial activities and potent antileishmanial 
agents have been identified. 

[P2-1047] Development of avonoid-porphyrin 
conjugate-based photosensitizers for therapeutic 
application: An interdisciplinary approach

1,2 2Kunal Gogde , Dr Ashok Kumar Yadav , Dr Jayeeta 
1* 1Bhaumik . Department of Nanomaterials and 

Application Technology, Bioproduct Chemistry, Center 
of Innovative and Applied Bioprocessing, S.A.S. Nagar, 

2Mohali, Punjab-140308, India, University Institute of 
Pharmaceutical Sciences (UIPS), Panjab University, 
Sector 14, Chandigarh, 160014, India.

Photodynamic therapy for treating periodontal diseases 
could be an alternative, promising, and effective 
t rea tment  cho ice  tha t  i nvo lves  the  use  o f 
photosensitizer, tissue oxygen, and light of a particular 
wavelength (e.g., green, blue, red, and near-infrared 
(NIR)/laser light). Here, we report the three flavanoid-
substituted free base, zinc, and palladium metalated 
porphyrin-based photosensitizers loaded starch 
nanoparticles for in-vitro eradication of dental plaque 
biofilm. The nanoencapsulation was done by following 
the nanoprecipitation technique. Photophysical 
properties of newly synthesized porphyrins were 
measured and their ground-state structures will be also 
determined by DFT calculations and/or X-ray analysis. 
The ongoing study revealed that in comparison to free 
base porphyrin, metal complexes (Zn and Pd) 
flavonoid-porphyrin-based photosensitizers have a 
better singlet oxygen generation capability (higher 
quantum yield). The palladium-metalated flavonoid-

porphyrin used in this instance has excellent 
phosphoresce characteristics, making it a long-lived 
triplet excited state.

[P2-1048] An efcient access to medicinally-
i m p o r t a n t  n a t u r a l  s k e l e t o n - b a s e d 
indolylisoindolinones: A cascade reaction of 
indolyl-migratory isocyanide insertion, scaffold 
rearrangement and redox-neutral event with 
isocyanide as a C H–N synthon(sp3)

Mithilesh Nagpure and Sankar K. Guchhait. National 
Institute of Pharmaceutical Education and Research 
(NIPER) S.A.S. Nagar, Sector 67, S.A.S. Nagar 
( M o h a l i ) - 1 6 0 0 6 2 ,  P u n j a b  ( I n d i a ) ,  e m a i l : 
mithileshn1994@gmail.com, skguchhait@niper.ac.in

Development of molecular diversity-feasible novel 
method for the synthesis of a medicinally-important 
scaffold that is present in drug molecules, natural 
products, and the bioactive compound is always 
important for medicinal chemistry research. In this 
direction, we have discovered for the first time a Pd(0)-
catalysed cascade reaction of intramolecular indolyl 
isocyanide-insertion, isocyanide-initiated scaffold-
rearrangement with indolyl migration and redox-neutral 
process. Unprecedented behaviours of Isocyanide as 
C H-N synthon and alkyl isocyanide as a hydride (sp3)

source have been explored. With these unique 
chemistry aspects and the developed synthetic method, 
the medicinally-important natural skeleton-based 
indolylisoindolinones were found to be efficiently 
accessible.  The reaction was flexible for excellent 
substrate scope. The method is useful in the 
preparation of scaffold-relevant bioactive compounds 
and natural products. 

[P2-1049] Employing suitable diazaborine 
chemistry in bioorthogonal applications

1 1Arnab Chowdhury , Saurav Chatterjee , Apoorv 
2 3 2Kushwaha , Sidhanta Nanda , T.J. Dhilip Kumar  and 

1 1Anupam Bandyopadhyay . Biomimetic Peptide 
2Engineering Laboratory, Quantum Dynamics 

3Laboratory, Department of Chemistry, Department of 
Biomedical Engineering, Indian Institute of Technology, 
Ropar, Rupnagar, Punjab-140001, India. Department of 
Chemistry, Indian Institute of Technology Ropar, 
Rupnagar, Punjab-140001, India. 
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Finding an ideal biorthogonal reaction that responds to 
a wide range of biological queries and applications is of 
great interest in biomedical applications. Rapid 
diazaborine (DAB) formation in water by the reactions of 
ortho-carbonyl phenylboronic acid with α-nucleophiles 
is an attractive conjugation module. Nevertheless, 
these conjugation reactions demand to satisfy stringent 
criteria for biorthogonal applications. Here we show that 
widely used sulfonyl hydrazide (SHz) offers a stable 
DAB conjugate by combining with ortho-carbonyl 
phenylboronic acid at physiological pH, competent for 
an optimal biorthogonal reaction. Remarkably, the 

3 -reaction conversion is quantitative and rapid (k  >10  M2
1 -1s  ) at low micromolar concentrations, and it preserves 
comparable efficacy in a complex biological milieu. DFT 
calculations support that SHz facilitates DAB formation 
via the most stable hydrazone intermediate and the 
lowest energy transition state compared to other 
biocompatible α-nucleophiles. This conjugation is 
extremely efficient on living cell surfaces, enabling 
compelling pretargeted imaging and peptide delivery. 
We anticipate this work will permit addressing a wide 
range of cell biology queries and drug discovery 
platforms exploiting commercially available sulfonyl 
hydrazide fluorophores and derivatives.

[P2-1050] Sulfoxylate anion radical-induced aryl 
radical generation and intramolecular arylation for 
the synthesis of biarylsultams

Pankaj Gupta and Joydev K. Laha. Department of 
Pharmaceutical Technology (Process Chemistry), 
National Institute of Pharmaceutical Education and 
Research, S. A. S. Nagar, Punjab 160062, India

The biaryls embedded in cycl ic sulfonamide 
frameworks i.e., biarylsultams represent an important 
structural motif, a privileged scaffold in drug discovery, 
and drug-like pharmaceuticals. C(aryl)−C(aryl) bond 
formation involving radical chemistry has a rich heritage 
in contemporary biaryl synthesis. While, the aryl 
radicals are important reactive intermediates that have 
been widely used in biaryl synthesis, the aryl radical 
generation from the corresponding aryl halides using an 
electron donor and subsequent intramolecular 
cyclization with arenes could be an important 
advancement in contemporary biaryl synthesis. A green 
and practically useful synthetic protocol to access 
diverse six- and seven-membered biarylsultams 
especially with a free NH group including demonstration 
of a gram-scale synthesis is reported herein. The 

−sulfoxylate anion radical (SO ), generated in situ from 2

the reagents rongalite or sodium dithionite (Na S O ), 2 2 4

was found to be the key single electron transfer agent 
forming aryl radicals from aryl halides, which upon 
intramolecular arylation gives biarylsultams with good 
to excellent yields. The approach features generation of 
aryl radicals that remained underexplored, use of a 

cheap and readily available industrial reagents, and 
transition metal-free, mild, and green reaction 
conditions. 

[P2-1051] Copper (II) bromide catalysed one pot 
bromination and amination for the green, cost-
effective synthesis of Clopidogrel

K. Naveen Kumar, Sharada Prasanna Swain, Mouzma 
1Mhate, Hirave Panchami , V. Ravichandiran. Dept. of 

Medicinal Chemistry, National Institute of Pharmaceutical 
Education and Research-Kolkata, 168, Maniktala Main 
Road, Kolkata 700054, India.

Copper (II) bromide catalyzed one pot α-bromination 
and followed by amination of a benzylic ester is 
reported. The α-bromination of ester by copper (II) 
bromide generates copper (I) bromide and HBr. The 
copper (I) bromide is oxidized to copper (II) bromide by 
N-Methylmorpholine-N-Oxide (NMO) in presence of 
HBr. The amines undergo nucleophilic substitution 
reaction with α-brominated ester compound. This 
methodology was applied for the synthesis of the 
familiar antiplatelet drug clopidogrel. This green 
process is an alternate to classical methods for the 
synthesis of clopidogrel, which requires, generates 
stochiometric amount of brominating agents and HBr, 
respectively.

[P2-1052] Current insights and molecular docking 
studies of the drugs under clinical trial as rdrp 
inhibitors in COVID-19 treatment

Pankaj Sonawane, Irine Pauly, Ankit Kumar Singh, 
Adarsh Kumar, Pradeep Kumar. Department of 
Pharmaceutical Sciences and Natural Products, 
Central University of Punjab, Bathinda, 151401, India.

Study background & Objective:  After the 1918 
influenza pandemic, COVID-19 was declared the fifth 
pandemic by the World Health Organization on March 
11, 2020. SARS-CoV-2 is an RNA-enveloped single-
stranded virus. On the basis of structure and life cycle 

proProtease (3CL ), rdrp, ACE2, IL-6, and TMPRSS2 are 
the major targets for drug development against COVID-
19. Pre-existing several drugs (FDA approved) are used 
to inhibit the above targets in different diseases. In 
coronavirus treatment, these drugs are also in different 
stages of a clinical trial. Remdesivir (rdrp inhibitor) is the 
only FDA-approved medicine for coronavirus 
treatment. In the present study, by using the drug 
repurposing strategy, 70 preexisting clinical or under 
clinical trial molecules were used in scrutiny for rdrp 
inhibitor potent molecules in coronavirus treatment 
being surveyed via docking studies. The binding 
mechanism and stability of the most potent compounds 
were further confirmed by molecular simulation studies. 
Material and Methods: Docking studies were performed 
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using the Maestro 12.9 module of Schrodinger software 
over 70 molecules with rdrp as the target and remdesivir 
as the standard drug and further confirmed by 
simulation studies. Results: The docking studies 
showed that many HIV protease inhibitors such as 
lopinavir and ritonavir along with these, AT-527, 
ledipasvir, bicalutamide, and cobicistat showed 
improved docking scores with the target rdrp. RMSD 
and RMSF were further analyzed of potent ledipasvir 
and ritonavir by simulation studies and were identified 
as potential candidates for corona disease. Conclusion: 
The drug repurposing approach provides an insight into 
the COVID-19 therapeutics that might be helpful in 
treating coronavirus disease.

[P2-1053] Antileishmanial activity of a novel TLR 7/8 
agonist against Leishmania donovani 

1 1Sandeep Kaur , Shivani Thakur , Khushvinder 
2 2 1Dhiman , Deepak B Salunke  and Sukhbir Kaur . 

1 Department of  Zoology,  Panjab Univers i ty, 
2Chandigarh-160014, India, Department of Chemistry, 

Panjab University, Chandigarh-160014, India.

Background: Visceral leishmaniasis is an infectious 
neglected tropical disease caused by Leishmania 
donovani. There are currently no immunizations or 
prophylactic therapy options available for visceral 
leishmaniasis. Modern adjuvants for vaccine 
formulations are immunostimulating agents whose 
action is based on the activation of pattern recognition 
receptors (PRRs) by well-defined ligands to boost 
innate and adaptive immune responses. Toll like 
receptors (TLR7/8), an important component of PRRs 
and their agonists are likely candidates for the 
development of new vaccine adjuvants. Objective: The 
current study investigated the immunomodulatory and 
antileishmanial effect of novel imidazoquinoline-based 
TLR7/8 agonist on Leishmania donovani in vitro.  
Materials and Methods: The various in vitro assays 
were carried out such as cell cytotoxicity (MTT assay in 
RAW 264.7), antileishmanial action (anti-amastigote 
assay), cell cycle analysis (PI staining), ROS 
generation (Flow cytometry) and Nitric Oxide (NO) 
production (ELISA) to investigate the antileishmanial 
and immunomodulating activities of novel TLR7/8 
agonist. Results: The novel TLR7/8 agonist displayed 
moderate CC  values and IC  values in the in vitro 50 50

assays. Immunomodulatory studies of novel TLR 7/8 
agonist suggested an anti-inflammatory activity with an 
upregulation of cellular responses such as increase in 
the levels of intracellular ROS and NO. Conclusions: 
The in vitro study of novel TLR 7/8 agonist suggests its 
antileishmanial and immunomodulatory activity. 
However, further in vivo studies need to be carried out. 

[P2-1055]  One-pot two-step synthesis of 
phthalimide and its derivatives directly from 
phthalic acid using cyanuric acid/ DMF complex as 
a cyclizing agent under mild reaction conditions

Shital Atpadkar, Dr. M. S. Gill. Department of 
Pharmaceutical Technology (Process Chemistry), 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S. Nagar, Mohali, Punjab-
160062, India.

Heterocyclic compounds are of great importance due to 
their versatile biological activities. Phthalimides and its 
derivatives belong to a class of imide containing 
heterocyclic compounds, and phthalimide ring structure 
is present in many commercially available drugs, and 
therapeutically important natural products. Moreover, 
phthalimides are also used as catalysts in various 
organic reactions. Therefore, development of a simple, 
efficient, convenient, and an economical synthetic route 
to phthalimides becomes a highly desirable project in 
view of the importance of this group. N-substituted 
phthalimides are synthesized by cyclo-condensation of 
phthalic anhydrides with secondary amines using acid 
catalysts and/or directly from phthalic acids and amines 
by heating at high temperatures for longer times. Most 
common problem faced dur ing synthesis is 
spontaneous decomposition of phthalic anhydride to 
phthalic acid.  In view of above issues related to the 
synthesis, herein we describe synthesis of phthalimide 
and its derivatives in good to excellent yields using an 
iminium cation generated from cyanuric acid/ DMF 
complex as a cyclizing agent under mild reaction 
conditions.

[P2-1056] Design and synthesis of imidazo[1,2-
a]quinoxaline-based non-covalent EGFR inhibitors 
and their in vitro and in vivo anti-cancer 
assessment

1 2 2Manvendra Kumar , Zahid Rafiq Bhat , Nisha Sharma , 
2 1 1Kulbhushan Tikoo , Raj Kumar . Laboratory for Drug 

Design and Synthesis, Department of Pharmaceutical 
Sciences and Natural Products, School of Health 
Sciences, Central University of Punjab, Bathinda 

2151401, India, Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research, S.A.S. Nagar, Punjab-
160062, India.

Through the Pictet-Spengler (PS) reaction, thirty non-
covalent imidazo[1,2-a]quinoxaline-based epidermal 
growth factor receptor (EGFR) inhibitors were 
synthesized. Among the synthesized molecules, 
compound 6b (IC =211.22 nM), 7h (IC =222.21 nM), 7j 50 50

(IC =193.18 nM), 9a (IC =223.32 nM), and 9c 50 50

(IC =221.53 nM) were shown to be potent EGFR(WT) 50

inhibitors which were comparable to positive control 
erlotinib (IC =221.03 nM). Furthermore, anticancer 50
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assessment of these five compounds against cancer 
cell lines harboring EGFRWT; A549(NSCLC), HCT-116 
(colon), MDA-MB-231 (breast) and gefitinib-resistant 
NSCLC cell line H1975 harboring EGFR L858R/T790M 
were performed and found that compound 6b have 
shown significant antiproliferative activity against all 
cancer cell line including H1975. The A549 induced 
xenograft model in nude mice was used to evaluate the 
b compound in-vivo. The obtained results revealed that 
compound 6b, significantly abolished the tumor growth 
in the A549 xenograft nude mice. Furthermore, the 
histological examination exhibited the anticancer effect 
of the compound 6b was described by cytoplasmic 
destruction detected in the stained portion of the tumor 
tissues of treated mice. The immunoblotting and qPCR 
results indicated that compound 6b inhibited EGFR in 
tumor tissue samples and subsequently modified the 
downstream pathways mediated by EGFR, results 
disruption in the tumor growth. Hence, the in vivo results 
were in support the in vitro results, endorsing that 6b is 
having potent antitumor activity against EGFR-
dependent lung cancer. 6b also showed good stability in 
human and mouse liver microsomes 

[P2-1057] Phospha-michael addition reactions of 
chalcones and esters using the organocatalyst 1, 1-
diaminobenzalazine

Kriti Mehta, Aabid A. Wani and Prasad V. Bharatam. 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Sector 67, S. A. S. Nagar, Punjab 160062, India.

Michael acceptors like chalcones are very useful 
substrates for phospha-Michael addition reaction 
(PMA) which were employed for the generation of many 
chemical species for medicinal as well as for material 
chemistry appl icat ions. Several  b i funct ional 
organocatalysts are being used to perform PMA of 
chalcones and esters. Recently, our group introduced 
1,1-diaminobenzalazine as a new organocatalyst for 
the PMA reaction of nitroalkenes, it is important to 
establish the versatility of this catalytic process. In this 
work, PMA of chalcones with the help of nucleophile- 
biphenyl phosphine oxide has been successfully 
carried out. The reaction has wide substrate scope and 
the products are formed with very good yields. This work 
establishes the versatility of the organocatalyst in 
producing the racemic mixture of substituted 3-
(diphenylphosphoryl)-1,3-diphenylpropan-1-ones.The 
mechanistic aspects of the reaction have been 
evaluated by performing cross control experiments.

[P2-1058] Azine based NNN Pincercatalysts for use 
in Michael addition reaction of indoles with trans-β-
nitro styrene

Shashanka Chakali, Aabid A. Wani, Kriti Mehta, 
*Rajeswara Reddy G, Prasad V. Bharatam . Department 

of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Sector 67, S. A. S. Nagar, Punjab 160062, India. *e-
mail: pvbharatam@niper.ac.in

Pincer ligands are tridentate ligandswhich are robust, 
exhibit meridonial geometry and holds metal tightly. The 
complexation of metal center to a tridentate pincer 
ligand results in the formation of two five membered 
metallocyclic rings. 1,1-diaminoazine contains many 
active hydrogens in –NH  groups, N2 centre which 2

donates electrons to metal due to which it acts as pincer 
ligand. We want to explore the catalytic activity of azine 
based NNN pincer complexes for preparation of indole 
derivatives which is a valuable structural moiety and 
haswide range of pharmacological activities such as 
anti-histaminic, anti-fungal, anti-microbial, antioxidant, 
anti-HIV, anti-convulsant, anti-inflammatory and 
analgesic etc. Azine based neutral NNN palladium 
pincer complex was recently introduced as new class of 
hydrogen bond donor catalyst in our lab with an acetyl 
pyridine azine as a ligand. Herein, we report the 
applications of pincer complex in catalysing Michael 
addition reaction of indoles with trans-β-nitrostyrenes. 
Our catalyst is bench stable, robust and easily 
synthesisable using greener methods.  Excellent yields 
of product are obtained for the conjugate addition of 
indole to trans-β-nitrostyrene.

[P2-1059] L→S Coordination complexes: Design, 
synthesis, quantum chemical analysis

Joy Mukhopadhyay, Srikant Bhagat and Prasad V. 
Bharatam. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Sector 67, S. A. S. Nagar, Punjab 
160062, India.

L→E Coordination interactions where L is N-
+heterocyclic carbene and E is a main group element (N , 

+P ) have been reported. Recently it was suggested that 
compounds with L→S chemistry are also possible. This 
prompted us to take up the quantum chemical design 

+ + +and synthesis of L→S -R, L→S (O)-R, L→S (O) -R 2

Complexes in which the ligands are N-heterocyclic 
carbenes. Density functional study established that 
L→S interactions are possible in these complexes. 
Synthetic efforts for the generation of divalent sulphur 
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compounds were carried out using an innovative 
catalytic approach with excellent yield and short 
reaction time involving dual activated LiOH.H O 2

mediated catalysis. Controlled S-Oxidation of the above 
sulphides to obtain mono and double oxidized products 
were achieved using mCPBA and NFSI oxidising 
agents. N-alkylation of the heterocyclic ring using 
methyl triflate in the species led to the generation of the 
desired product with (L→S) coordination chemistry. 
Total 15 compounds were generated and the crystal 
structures of two of these compounds were obtained 
and their results are compared with the quantum 
chemical results.

[P2-1060] Synthesis and investigation of 
nucleobase modied chitosan composites for 
biomedical application

Neeraj Kulkarni, Bichismita Sahu. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 
Ahmedabad, Gandhinagar, Gujarat-382355, INDIA, 
e m a i l :  n e e r a j . k u l k a r n i @ n i p e r a h m . r e s . i n ; 
bichismita@niperahm.res.in

Chitosan, a naturally occurring linear polymer, 
possesses various biologically active properties along 
with excellent biocompatibility. As a result, chitosan 
finds application in drug/gene delivery, tissue 
engineering, and bioimaging. Despite these 
applications, chitosan demonstrates limited cell 
adhesion. On the other hand, nucleobase incorporated 
materials have shown promising results for the tissue 
adhesion having benefits of natural occurrence over 
artificial adhesives. Peptides are signalling epitopes 
that control many vital biological events. Increased 
specificity, synthetic feasibility with concomitant lack of 
toxicity, and immunogenicity make them suitable for 
various biomedical applications. Furthermore, short 
peptides, derived from various biological active long 
peptides are being studied in different fields. Short 
peptides offer advantage of synthetic feasibility and cost 
effectiveness over the long peptides. Tripeptide KPV is 
one of such peptides, which has been established as an 
anti-inflammatory peptide. Further, Therefore, we are 
developing scaffolds from nucleobase modified 
chitosan, i.e., Thymine conjugated chitosan with an 
anti-inflammatory tripeptide (KPV) for its application in 

Scheme- Synthetic route

injury. Tripeptide KPV was synthesized by both Solid 
Phase Peptide Synthesis (SPPS) and Solution Phase 
Method. Characterization of the synthesized peptide 
was done by LC-MS, NMR and purity was checked by 
HPLC. Thymine conjugated chitosan was prepared by 
EDC and NHS strategy and was characterized by NMR 
and FT-IR.  Cryogel based scaffold was prepared and 
characterized.  In-vitro evaluation of the scaffold in 
under progress.

[P2-1061] New process development for the 
synthesis  of  d iary lmethane:  A key  drug 
intermediate in pharmaceuticals

Pratibha Bhatti and Joydev K. Laha. NIPER, Mohali.

Diphenylmethane is an organic compound which is also 
known as benzhydryl. It undergoes series of reactions 
out of which two important reactions are electrophilic 
aromatic substitution and oxidation reaction. It is very 
prone to undergo oxidation reaction even in the 
presence of small amount of oxidizing agent. C-H 
funct iona l izat ion o f  the benzy l ic  carbon of 
diphenylmethane forms the basic skeleton of wide 
range of drugs such as antihistamines, antiviral, 
a n t i c a n c e r,  a n t i f u n g a l  a n d  a n t i b a c t e r i a l . 
Functionalization at benzylic position of the molecule 
leads to the formation of important pharmaceutical 
drugs such as cetirizine, ebastine, clemastine, 
l e t r o z o l e ,  m e c l i z i n e ,  c l o t r i m a z o l e ,  e t c . 
Diphenylmethane undergoes functionalization 
specifically at benzylic position rather than any of the 
carbons of two aryl rings because of the stabilization of 
carbanion/radical caused by two aryl rings. C-H 
functionalization is majorly base mediated and forms 
carbanion at the benzylic position which further reacts 
with another substrate to undergo C-C bond formation. 
Transition metals are also utilized as catalysts for the C-
H functionalization of diphenylmethane to form C-C, C-
O, C-N and C-S bonds.

[P2-1062]  Quant i ta t ive  structure-act iv i ty 
relationship (QSAR) studies of substituted 
benzimidazole analogues with potent antibacterial 
activity

Shambhavi Parab, Chandani Muleva, Jinal Shah, 
Bhairavi Murkute and Madhura Vaidya. Department of 
Pharmaceutical Chemistry, MET Institute of Pharmacy, 
Bhujbal Knowledge City, Bandra Reclamation, Bandra 
West, Mumbai - 400050, Maharashtra, India.

Computational chemistry is a robust and economical 
tool for designing and developing potent therapeutic 
molecules. Benzimidazole and its analogues are 
compounds with a unique pharmacophore that derives 
its application as broad-spectrum antimicrobial agents. 
A quantitative structureactivity relationship (QSAR) 
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study was performed using a data set of 28 
benzimidazole analogues with antimicrobial activity. 
Descriptors were generated using various free 
software's such as PaDEL-Descriptor, SwissADME and 
OCHEM (Online chemical modelling environment). The 
statistical analysis was performed using the Stats. Blue 
software by multiple linear regression (MLR) method for 
determining the relationship between dependant 
variable and various independent variables. The best 
QSAR model had an r 2 value of 0.6773, and the 
predictive r2 value for external validation was 0.7150. 
The results show that a positive correlation is 
establ ished between the descr iptors,  TPSA 
(Topological polar surface area), H-bond acceptors, 
iLOGP (Implicit LOGP), GGI4 (Galvez topological 
charge indices of order 4), thereby achieving the most 
accurate outputs

[P2-1063] An improved process for synthesis of key 
intermediate 1,1- cyclohexane-diacetic acid 
monoamide (CDMA) used in synthesis of 
gabapentin

Neurological disorders pose a large burden on 
worldwide health. Alzheimer's, Parkinson's disease, 
multiple sclerosis and epilepsy are the major CNS 
complications which are included in the Global Burden 
of Disease (GBD) Study–, and headache disorders. 
Epilepsy is a central nervous system (neurological) 
disorder in which brain activity becomes abnormal, 
causing seizures or periods of unusual behavior, 
sensations, and affects people of all ages. Around 50 
million people worldwide suffering from epilepsy.  
Among the available several drugs for the treatment, 
Gabapentin inhibits the GABA transaminase and most 
importantly this drug is used in the treatment of general 
anxiety disorders. Its main site of action appears to be 
on T- type calcium channel function, by binding to 
particular channel subunit (α2δ) and it inhibits the 
release of various neurotransmitters and modulators. 
There are many synthetic routes reported in literature 
for the synthesis of gabapentin, the first synthesis of 
gabapentin was reported by Satzinger et al., in 1977. 
Demerits of this process is use of azide in crutius 
rearrangement step make this reaction highly unstable 
which can't be scaled up. Purification of gabapentin is 
very difficult. Later on, it is simplified by Villa et al 
approach where crutius rearrangement is replaced with 
Hoffmann rearrangement reaction. According to Bruno 
Danieli synthesis, the transformation of cyclohexanone 
into the cyclic imide requires reaction times of about 72 
hours. Some of the reactions in this Scheme are 
particularly difficult and onerous to apply industrially. In 
this project have done process optimization and scale 
up for the 1,1-cyclohexane diacetic acid (CDMA) a key 
starting material for the synthesis of Gabapentin. All the 
reactions are reproducible with good yields in Gram 
scale. The synthesized intermediates were well 

1 13characterized by using HRMS, H-NMR and C-NMR 
spectroscopic techniques.

[P2-1064] Design, synthesis and evaluation of muti-
target directed ligands for the treatment of 
Alzheimer's disease

Bhaskar Dewagan, Bichismita Sahu. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education & Research, Ahmedabad, 
Gandhinagar,  Gujrat -382355,  INDIA,  emai l : 
B h a s k a r . d e w a n g a n @ n i p e r a h m . r e s . i n ; 
bichismita@niperahm.res.in 

Alzheimer's Disease (AD) is a complex and multi-
factorial disease. Since all clinical studies with 
treatment candidates failed during the previous ten 
years, with the exception of memantine in 2003, 
Alzheimer's disease (AD) is currently one of the biggest 
problems in drug discovery. Amyloid-β peptide, Tau 
protein, Cholinesterases, monoamine oxidase, β-site 
amyloid-precursor protein-cleaving enzyme 1, free 

2+ 2+ 2+radicals and metal ions (Fe , Cu , Zn ) have been 
found to be associated with AD for which the precise 
molecular mechanisms are still not fully understood. 
Regulation of metal homeostasis is a central objective 
and Current reports provide evidence that the 
pathogenesis of Alzheimer's disease is linked to the 
characteristic neocortical amyloid-β deposition, which 
may be mediated by abnormal metal interaction with Aβ 
as well as metal-mediated oxidative stress, so if we take 
into account that the loss of neurons is caused by a high 
degree of oxidative stress created by nonregulated 
redox active metal ions like copper, iron and zinc 
coupled to amyloids of different sizes. The requirements 
for the chelators are very high (ability to cross the 
brain−blood barrier, lack of toxicity, etc.), few chemical 
series were proposed, and, among them, biochemical 
or biological data are scarce. In recent years, rational 
multi-target directed ligands drug design methods, 
which combine the pharmacophores of multiple drugs, 
have been increasingly applied in the development of 
anti-AD drugs. Such an approach is still largely 
unexplored. Our Research work focuses on this multi-
target directed ligands drug approach based on the 
combination or fusion of different functions in a unique 
molecular entity, to get a potent multifunctional 
therapeutic for the treatment of AD.

[P2-1065] Design, synthesis and in vitro screening 
of fused pyrazole derivatives as potent anticancer 
agents
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Pritam Maity, Gagandeep Kaur, Raj Kumar. Laboratory 
for Drug Design and Synthesis, Department of 
Pharmaceutical Sciences and Natural Products, 
Central University of Punjab, Bathinda, Punjab, INDIA

Two human DNA topoisomerases, topoisomerases I 
(hTopoI) and topoisomerases II (hTopoII) are well 
recognized targets in anticancer drug development. 
TopoI is involved in the breakage of the single strand of 
DNA whereas TopoII is responsible for the cutting the 
double strand of DNA in an ATP dependent manner. 
Different TopoII inhibitors like amsacrine, etoposide, 
and doxorubicin showed problems related to isoform 
specificity leading to toxicity and multidrug resistance. 
Designing TopoII inhibitors based on an alternative 
heterocyclic scaffold would be one of the promising 
approaches to combat the problems associated with 
approved inhibitors. Herein, we present the design and 
synthesis of dihydropyrazolo[1,5-c]quinazoline 
derivatives and evaluated their biological activity 
against hTopoII in glioblastomas (GBM). The 
antiproliferative activity was determined in the C6 rat 
glial cell line and compounds 1b and 1h were found as 
potent cytotoxic agents. These compounds selectively 
inhibited hTopoII and arrested the cell cycle at G1 phase 
at low concentrations as well as induced apoptosis at 
higher concentrations. Further, a significant alteration of 
reactive oxygen species levels by the representative 
compound was observed in DCFDA assay. Besides 
these, 1b and 1h were not cytotoxic toward normal cells 
(HPBMCs) even at higher concentrations. Overall, the 
inhibitory effect of the synthesized compounds has 
emerged as the putative chemotherapeutic agent and 
will aid in anticancer drug development in future.

[P2-1066] Anti-oxidant activity and ngerprinting of 
marketed pomegranate juice

Vinay Kumar, Ankita Rana, Dr. Navneet Kumar 
Upadhyay. School of Pharmaceutical Sciences, 
Shoolini University, Solan-Oachghat-Kumarhatti, 
Bajhol, Himachal Pradesh, Pin-173229, India

Pomegranate (Punica granatum) is mostly liked table 
fruit in tropical and subtropical regions of the world. 
Punica granatum possesses a vast ethnomedical 
history and represents a phytochemical reservoir of 
heuristic medicinal value. Among various plant sources, 
Pomegranate is one of the interesting colorful and an 
important medicinal plant, and mainly its fruit contain 
many therapeutic uses. The juice of this plants are 
easily consumable as simple medicinal preparations for 
healing from various diseases. The pomegranate juice 
is considered as an agro-waste, but it can be a potential 
source of antioxidants, numerous phytochemicals.  All 
the chemicals, solvents and instruments like methanol, 
acetic acid, toluene, and formic acid employed for the 
study of HPLC grade supplied. The HPTLC methods 
used to determined polyphenolic content. The extracted 

juice samples were evaluated for total phenolic (TP) by 
using Folin-Ciocalteau reagent test and absorbance at 
760nm. The antioxidant properties of the juice samples 
were evaluated against stable 2,2–diphenyl–1–picryl 
hydrazyl (DPPH). The five different samples of 
marketed and pure pomegranate juice of polyphenolic 
constituents were distinguished using HPTLC.

[P2-1067] Exploring the anti-proliferative potential 
of fused imidazole derivatives via mechanistic 
study of EGFR inhibition 

Joydeep Chatterjee, Sourav Kalra, and Raj Kumar. 
Laboratory for Drug Design and Synthesis, Department 
of Pharmaceutical Sciences and Natural Products, 
Central University of Punjab, Bathinda, Punjab-151401, 
India. 

In the present work, the in silico design, synthesis, and 
in vitro assessment of fused imidazole-based EGFR 
inhibitors were undertaken. Five different cancer cell 
lines were selected, namely, A549 (lung), MCF-7 
(breast), T47D (breast), MDA-MB-231 (breast), and HT-
29 (colorectal) to study the antiproliferative effect of 
investigational compounds. Early in vitro studies 
indicated that compounds 2c and 2d have promising 
inhibitory potential when tested against EGFR 
enzymatic activity, with in vitro IC  values of 617.33 ± 50

0.04 nM and 710 ± 0.05 nM, respectively. Further 
investigation and scaffold optimization lead us to the 
synthesis of compound 3c that carries a 4-(4-
methylpiperazinyl)-3-nitrophenyl moiety by the 
substitution of the 4-fluorophenyl ring (present in 
compound 2c and 2d) at the N-9 position. This 
optimization led us towards increased potency that 
showed a comparable inhibitory activity with the 
positive control Erlotinib. The IC  value of 3c was found 50

to be 236.38 ± 0.04 nM whereas Erlotinib showed an 
IC  value of 239.91 ± 0.05 nM. 3c also represented 50

inhibitory action for cell growth in various cancer cell 
lines at low micromolar concentrations. Further 
investigation represented an increase in ROS levels in a 
mitochondrial-independent manner and cell cycle 
arrest at the sub-G1 phase.

[P2-1068] Oxidative synthesis of 1,2-disubstituted 
benzimidazoles from benzyl bromides

Mehak Sood, Rohit Sharma, Firdoos Ahmad Sofi, 
Prasad V. Bharatam*. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research. S.A.S Nagar (Mohali), 
1 6 0 0 6 2 ,  P u n j a b ,  I n d i a ,  * e m a i l : 
pvbharatam@niper.ac.in

The 1,2-disubstituted benzimidazoles are privileged 
scaffolds present in various natural and medicinally 
important compounds. This type of scaffold is also 
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present in various types of marketed drugs. The 
therapeutic application of these compounds is reported 
in hypertension, obesity, HIV, HSV-10 and influenza. 
Thus, the development of efficient methods for the 
synthesis of 1,2-disubstituted benzimidazole scaffolds 
is of utmost importance in medicinal chemistry. Various 
methods have been reported in literature for the 
synthesis of benzimidazole scaffolds, but only a few 
methods have been reported for the synthesis of 1,2-
disubstituted benzimidazole. In this protocol, an 
efficient method for the synthesis of 1,2-disubstituted 
benzimidazoles using a bimetallic catalyst, Cu–Mn B in 
one pot has been perform

[P2-1069] Design, synthesis and in vitro anticancer 
evaluation of 1,4-dihydropyrazolo[4,3-b]indoles 

1 1 2Sahil Arora , Manpreet Kaur , Aabid Abdullah , Prasad 
2 3 1V. Bharatam , Sandeep Singh  and Raj Kumar . 

1Laboratory for Drug Design and Synthesis, 
Department of Pharmaceutical Sciences and Natural 
Products, Central University of Punjab, Bathinda, 

2Punjab-151401, India, Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), SAS. Nagar, India 
3Department of Human Genetics and Molecular 
medicine, Central University of Punjab, Bathinda, 
Punjab-151401, India 

Cancer has been recognised as one of the major 
problems leading to mortality worldwide. C-N bond 
formation contributes to many heterocycles resulting in 
broader applications in pharmaceuticles through 
various approaches. We herein disclose the synthesis 
of 1,4-dihydropyrazolo[4,3-b]indoles via new synthetic 
route using modified Cadogan condition under 

2microwave irradiation leading to intramolecular C(sp )-
N bond formation. The mechanism involves 
deoxygenation of o-nitrophenyl-substituted N-aryl 
p y r a z o l e s  r e s u l t i n g  i n  f o r m a t i o n  o f  1 , 4 -
dihydropyrazolo[4,3-b]indoles. This method provides 
access to NH-free as well as N-substituted fused 
indoles using PPh  or P(OEt)  reductants. DFT study 3 3

revealed the role of nitrene insertion as one of the 
plausible reaction mechanisms involving cyclization 
process. Furthermore, all the synthesized compounds 
were tested against various cancer cell lines such as 
lung (A549), colon (HCT-116), and breast (MDA-MB-
231, and MCF-7) and exhibited cytotoxicity at low 
micromolar concentration. Compounds 7a, 7b and 6h 
were found to be broad-spectrum antiproliferative 
compounds within IC  range 0.58-2.41 µM. 5 0

Additionally, these compounds were found to be 
selective Topo I (6h) or Topo II (7a, 7b) inhibitors via 

topoisomerase enzymatic assays and further 
supported by in silico studies. Acknowledgement: SA 
thanks the ICMR, New Delhi (NO. 45/24/2022-
DDI/BMS), for providing the SRF.

[P2-1070] Diphenyl carbonate (DPC) mediated 
synthesis of amides of carboxylic acid

Ramteke Prachi and M. S. Gill. Department of 
Pharmaceutical Technology and Process Chemistry, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Sec. 67, S.A.S. Nagar, Mohali, 
Punjab, 160062.

An amide bond, undoubtedly, is a key functional group 
in natural products, peptides, non-peptides polymeric 
mater ia ls ,  agrochemicals,  insect ic ides,  and 
pharmaceutical agents with biological activity and a 
synthetic challenge for synthetic organic chemist. Many 
drugs, drug intermediates, KSMs and NCEs assimilate 
amide linkage that has also been used by nature to 
construct many important biomolecules. The 
importance of amidation reaction was highlighted in a 
recently published comprehensive review in which 
reagent selection was discussed at length from process 
and large-scale synthesis viewpoint.

Despite a large number of synthetic routes available for 
amidation, it remains a challenge for synthetic and 
process chemists to develop a cost-effective, scalable, 
facile and environmentally benign process. Lately, we 
have explored diphenylcarbonate (DPC) as a 
substituent for isocyanates in the synthesis of 
sulfonylureas (anti-diabetic drugs), monosubstituted 
and unsymmetrical ureas and semicarbazides.  This 
prompted us to explore the possibility of activation of 
carboxylic acids with diphenyl carbonate followed by its 
reaction with amines to yield amides. This presentation 
with focus on newly developed one-pot amidation 
process that makes use of diphenyl carbonate as a 
coupling reagent in the presence of catalytic amount of 
base, along with synthesis of selected drug 
intermediates and drug molecules. 

[P2-1071] Microwave assisted Palladium catalyzed 
aminocarbonylation of iodoquinolines and other 
heteroaryl iodides using chloroform as CO source

Gajanan K. Rathod and R. Jain. Department of 
Med ic ina l  Chemis t ry,  Na t iona l  Ins t i t u te  o f 
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Pharmaceutical Education and Research, Sector 67, S. 
A. S. Nagar, Punjab 160 062, India

Palladium-catalyzed aminocarbonylation of heteroaryl 
iodides is reported in the presence of chloroform as the 
carbon monoxide surrogate. The substrate scope of the 
reaction was demonstrated by the synthesis of 
quinoline-3-carboxamides and other heteroaryl amides 
in yields up to 90% under non-inert conditions and 

omicrowave irradiation at 80 C in 30 min. This 
carbonylation method provides efficient access to 
previously inaccessible biologically important 
heteroaryl carboxamides.

[P2-1072] Water enabled, nickel-catalyzed highly 
chemoselective C-allylation of (NH)-indoles 
employing alcohols 

Dinesh Parshuram Satpute, Gargi Nikhil Vaidya, Shyam 
Kumar Lokhande, Sangita Dattatray Shinde, Garvita 
Narang and Dinesh Kumar. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER) – Ahmedabad, Palaj, 
Gandhinagar-382355, Gujarat, India.

The first 'in-water' nickel-catalyzed chemoselective C -3

allylation of (NH)-indoles employing allylic alcohols 
under mild conditions is reported here. Different indoles 
and allylic alcohols were found compatible with 
excellent chemo-, regio-, and stereo- selectivity and 
functional group tolerance. The use of water not only 
provides sustainability by eliminating the need for 
organic solvent as reaction media but it also activates 
allylic alcohols via hydrogen bond networking and 
stabilizes the consequent hydroxide ion (strong 
solvation effect) resulting in facile oxidative addition, 
and thereof the formation of electrophilic π-allylNi 
complexes leading to C -allyl indoles. The study further 3

highl ights the first  Hydrogen-bond assisted 
intermolecular N → C allylic migration via π-allylNi 
complexation and reports the first synthesis of allyl 
indoles using allylamine as electrophilic precursors. 

[P2-1073] Fe-azine NNN pincer complex: generation 
and application in selective N-benzylation of aniline

Shenbagam A., Shivkanya M. Bhujbal, Aabid Wani, 
Prasad V. Bharatam*. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Educat ion and Research (NIPER),  *e-mai l : 
pvbharatam@niper.ac.in 

Azines are 2,3-diaza analogues of 1,3-butadiene and 
are sometimes also referred as N-N linked diimines 
(C=N–N=C). Pincer complexes are organometallic 
catalysts, which can be produced by the complexation 
of pincer ligands with transition metals. The pincer 
ligands L provides three donor cites for metal 
complexation and thus form strong interactions with the 
metals. A new azine based non-palindromic, neutral 
NNN-pincer ligand (pyridinyl-1,1-diaminoazine) was 
synthesized in a single step by using a greener 
approach in 85% yield. The metallation of azine ligand 
was performed using FeBr in MeCN at rt, a solid-3 

brownish black precipitate was obtained in 70% yield. 
Changes in NMR, IR, mass spectra confirmed the 
coordination of pyridinyl azine ligand (as negatively 
charged ligand) to the Iron center (positively charged) 
and formation of Fe-azine NNN pincer complex. The 
newly generated Fe(III)-NNN pincer complex was 
employed in organometallic catalysis for the selective 
N-benzylation of substituted aniline. In this reaction, 
alcohols were used as the benzylating agents and the 
mechanism follows borrowing hydrogen strategy for C-
N bond formation, which was confirmed by the 
formation of benzaldehyde in the reaction. 

[P2-1076] Palladium-catalyzed aminocarbonylation 
o f  2 - p h e n y l i m i d a z o [ 1 , 2 - a ] p y r i d i n e s  a n d 
subsequent application in C-H activation

Aaditi Kulkarni, Firdoos Ahmad Sofi, Kousar Jahan and 
Prasad V. Bharatam*. Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S Nagar, 
Punjab, India-160062, *email: pvbharatam@niper.ac.in

The transition metal catalysed direct carbonylation 
reactions have proven to be a versatile tool for the 
synthesis of a wide range of amides. Carbon monoxide 
(CO) can be utilized for the incorporation of the carbonyl 
moiety in amidation reaction. Herein, we report the 
synthesis of imidazo[1,2-a]pyridine-3-carboxamide 
derivatives via amino carbonylation wherein chloroform 
is used as a CO surrogate. The reported method is 
simple, efficient, provides the products in good yields 
and possesses a wide substrate scope. The use of 
amide functionality as a directing group in C-H 
activation has been well known. Utilizing the same, 
further attempts were made to use the synthesized 
imidazo[1,2-a]pyridine-3-carboxamide derivatives as 
substrates for C-H activation and this allowed the 
introduction of the aryl functionality at the C-2' position 
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of the C-2 phenyl ring.  The two-step method represents 
a convenient and step economical way to perform C-H 
functionalization. The synthesized molecules could be 
valuable scaffolds in terms of medicinal chemistry.

[P2-1080] Ruthenium (II) catalyzed regioselective C-
2’-alkenylation of 2-phenylimidazo[1,2-a]pyridine-
3-carbaldehydes

N Satheesh, Kousar Jahan, Sumi Aisha Salim and 
Prasad V. Bharatam*, Department of Medicinal 
Chemistry, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S Nagar, 
Pun jab ,  Ind ia -160062.  *Emai l :  pvbhara tam 
@niper.ac.in

The C-H functionalization of imidazopyridines is of 
special interest because these are privileged 
heterocycles which are present in various drugs and 
cl inical candidates with wide applications in 
pharmaceutical and material sciences. Till date, 
exclusive research has been carried out on the C-3 
functionalization of imidazo[1,2-a]pyridine but the other 
sites which are also accessible (C-2/C-5/C-8/C-2′) for 
direct C-H functionalization are less explored. 
Functionalization of 2-phenylimidazo[1,2-a]pyridine-3-
carbaldehydes has been achieved through ruthenium 
(II) catalysed oxidative C-2′-alkenylation with acrylate 
ester, leading to the formation of regioselective 
monoalkenylated products. This protocol can also be 
u t i l i sed  fo r  the  a l keny la t i on  o f  va r ious  2 -
phenylbenzo[d]oxazole and 2-phenylbenzo[d]thiazole 
derivatives. Mechanistic studies revealed that the 
formation of a five membered cyclic ruthenium complex 
facilitated the C-H activation.

[P2-1082] Electronic structure analysis and 
synthesis of N-heterocyclic imines containing 
thiazetidene ring

Astha Gupta, Srikant Bhagat, Gurudutt Dubey, Prasad 
V. Bharatam*. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research (NIPER), SAS Nagar – 160 062, Punjab, 
India, *email: pvbharatam@niper.ac.in

N-heterocyclic imines are compounds with C=N 
functional unit in which the carbon atom is part of an 
NHC (N-Heterocyclic Carbene). They are highly basic, 
interact with metals and a few of them are employed in 
medicinal chemistry. A few examples of NHIs are 
imidazolidin-2-imine, thiazolidine-2-imine, thiazol-2-
imine, oxazolidine-2-imine, oxazol-2-imine, etc.  N-
heterocyclic imines containing four membered rings as 
a heterocyclic unit are rare, a few examples of 
thiazetidine-2-imines (TZIs) are known. It has high 
electron density in the form of a lone pair of the electrons 
that it readily shares with various types of hard and soft 
Lewis acids. In this work, the electronic structure of TZIs 
has been evaluated. The mechanism for the generation 
of TZIs has been explored using quantum chemical 
methods. Synthesis and isolation of a few TZIs has 
been performed. 

[P2-1083] An improved one pot process for the 
synthesis of substituted hydantoins

Dinesh Kumar Tanwar, Anjali Ratan, Vishakha Dhiman, 
Pankaj Harkal, Manjinder Singh Gill. Department of 
Pharmaceutical Technology (Process Chemistry)), 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S. Nagar, Mohali, Punjab-
160062, India.

Hydantoin, also known as, glycolylurea are an important 
class of hyeterocycles with a wide range of biological 
activities. The derivatives of hydantoin (imidazolidine-
2,4-dione) have been found to exert various effects on 
nervous systems, most of which are compatible with an 
a n t i c o n v u l s a n t  a c t i o n .  P h e n y t o i n  ( 5 , 5 -
diphenylhydantoin, Dilantin®) is one of the oldest non-
sedative antiepileptic drugs, used in cases of 
generalized tonicclonic seizures (so-called grand mal 
epilepsy) and focal motor seizures.  Beside the 
traditional use as a antiepileptic , Hydantoins also 
constitutes the core structure of various valuable 
pharmaceuticals such as azimilide (an antiarrhythmic), 
nitrofurantoin (antibacterial), dantrium (sceletal muscle 
relaxant), nilutamide (nonsteroidal, orally active 
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antiandrogen).Although hydantions display a wide 
range of biological activities but there are shortcomings 
associated with their earlier synthetic processes i.e. 
multistep synthesis, use of toxic and expensive 
reagents and also suffer from other difficulties such as 
regioselectivity related issues, to develop an efficient 
and facile process for these molecules deemed highly 
desirable. Herein,a single step one-pot process for the 
preparation of substituted hydantoins is reported that  
involves reaction of various α-amino methyl ester 
hydrochloride salts with different N-alkyl O-pheny 
carbamates in the presence of bases.

[P2-1084] Synthesis, characterization and anti-
tubercular  act iv i ty  of  e thyl -3 -benzoyl -7 -
( tr iuoromethyl)  indol iz ine-1-carboxylate 
analogues and in silico study for prospective 
molecular target identication.

*Harshada Singh, Sandeep Chandrashekharappa , 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research Raebareli, 
Transit Campus, Bijnor-Sisendi Road, Sarojini Nagar, 
Near CRPF Base Camp, Lucknow (UP)-226002, India. 
D r.  Sandeep  Chandrashekharappa ,  ema i l : 
c.sandeep@niperraebareli.edu.in, c.sandeepniper 
@gmail.com

Novel series of substituted Ethyl-3-benzoyl-7-
(trifluoromethyl) indolizine-1-carboxylate Indolizine (3a-
k) was synthesized via straight and efficient method as 
4-(trifluoromethyl) pyridine reacts with different 
phenacyl bromides in presence of acetone as solvent to 
form quaternary pyridinium salt (1a-k) which further 
reacted with electron different acetylenes in presence of 
anhydrous  po tass ium carbona te  and  N ,  N 
dimethylformamide as solvent to give final compound 
(3a-k) using 1,3-dipolar cycloaddition reaction 
mechanism. The substituted indolizines synthesised 
were characterized via different spectral analysis 

1 13techniques as IR, H NMR, C NMR, and mass 
Spectroscopy. All the synthesized final compounds will 
be evaluated for their antitubercular activity against 
H Rv strain. Insilico screening for pharmacokinetic 37

properties and drug likeliness of the synthesized 
compound is performed. Molecular Target identification 
was done using computational methods like molecular 
docking. Docking studies were performed for 
identification of binding affinities against different 
proteins RCSB-PDB- 1ZID, 5CBB, 5OP9, 4B6C which 
shows the designed molecules have good binding 
affinity compared to reference Isoniazid. Interaction 
with target proteins were also performed. 

[P2-1085] Design and synthesis of novel short 

cationic peptidomimetics (SCPMs) as antimicrobial 

agent

Mukesh Tandi, Shailesh Mani Tripathi, Sandeep 
Sundriyal*. Email: sandeep.sundriyal@pilani.bits-
pilani.ac.in. Department of Pharmacy, Birla Institute of 
Technology and Science Pilani, Pilani Campus, 
Rajasthan, 333031, India.

The alarming increase in the multi-drug resistant strains 
of pathogenic bacteria warrants the development of 
new classes of antibiotics. One important category of 
antimicrobials is cationic antimicrobial peptides 
(CAMPs), part of the ancient defense mechanism in 
several plants and animals against invading bacteria. 
These peptides possess amphiphilicity owing to 
hydrophobic and cationic amino acids and display 
broad-spectrum antibiotic activity. But the CAMPs suffer 
from several drawbacks, including high MW, instability 
towards proteases, short half-life, and complicated 
synthesis leading to high cost. The design of short-
cationic antimicrobial peptidomimetics (SCAPs) is a 
promising alternative to circumvent some of the 
challenges currently faced with natural CAMPs. SCAPs 
consist of unnatural amino acids and fewer residues or 
possess peptidomimetic scaffolds that retain the 
amphipathic character. Ugi reaction (UR) is a key 
synthetic method to construct a peptidomimetic scaffold 
in one-pot, by stirring a mixture of aldehyde, carboxylic 
acid, amine derivatives, and isocyanides at room 
temperature. We have exploited UR to design and 
efficiently synthesize a series of SCAPs with 
amphiphilic character. The components of UR were 
carefully selected to have two lipophilic groups and two 
cationic (basic) groups in the final structure which is an 
essential pharmacophoric requirement for antimicrobial 
activity. For predicting the amphipathic conformations, 
we used molecular modelling tools such as Datawarrior 
and Schrödinger suite. Results interpreted based on the 
energy-minimized conformations from the two 
programs are in agreement. Furthermore, molecular 
dynamics simulation was also carried out to understand 
the cell-penetrating behaviour of SCAPs in the 
presence of a 1-palmitoyl-2- oleoyl-sn-glycero-3-
phosphocholine (POPC) lipid bilayer model. At this 
moment, we report the molecular modelling results and 
synthesis of a few designed SCAPs which will be 
evaluated for antimicrobial activity in the near future.

[P2-1086] Large scale in silico screening of 
202million molecules in the discovery of novel 
CDK6 inhibitors for the treatment of breast cancer 

 Abhijit Debnath, Rupa Mazumder, Avijit Mazumder.
Noida Institute of Engineering and Technology 
(Pharmacy Institute), Greater Noida, Knowledge park, 
Uttar Pradesh 201306, India.

CDK6 has the most significant role in regulating and 
preventing cell proliferation during the G0 phase and the 
beginning of the cell cycle. Therefore, the inhibition of 
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this protein can serve as the target of numerous 
anticancer medications to prevent the initiation of the 
first phase of cell growth and division.Palbociclib, 
Ribociclib,and Abemaciclib are the FDA approved 
CDK6 inhibitors; butpoor bioavailability, and adverse 
effectsremainkey challenges with these medicaments. 
High synthetic accessibility made these drugs costly 
and unaffordable. Thus, it is necessary to discover new 
CDK6 inhibitors to overcome these challenges. In this 
research, we have aimed to screen a total of 
202,914,082 molecules from eight different Chemical 
Da tabases  such  as  ChemDiv,  CHEMBL25, 
ChemSpace, Mcule, NCI, LabNetwork, MolPort, and 
ZINC by structure-based virtual Screening followed by 
filtering based on Drug Likeness, PAINS, Synthetic 
Accessibility, ADME, Toxicity, Consensus Molecular 
Docking, and MD Simulation. Our research work 
resulted infour molecules have shown strong binding 
affinity at the active site of CDK6 along with a drug like 
features, lowsynthetic accessibility score, effective 
ADME properties, low toxicity with high stability. 
Inhibiting the CDK6 with these identified molecules may 
induce AKT and ERK dephosphorylation linked to 
reduced cell proliferation and promotes cancer cell 
death.
 

[P2-1087] Recent advancements in the treatment 
and management of anemia in malignancies

Rahul Singh Bhaskar. University Institute of Pharmacy, 
Pt .  Ravishankar  Shukla Univers i ty,  Raipur, 
Chhattisgarh, India. Email: rahulsinghbhaskar 
@gmail.com

Anemia, which is characterised by a reduction in the 
amount of haemoglobin and/or circulating red blood 
cells (RBCs), is a significant global public health issue. It 
may be brought on by a variety of pathophysiologic 
mechanisms, prognoses, and preventative or 
t he rapeu t i c  me thods .  As  t he  mos t  t yp i ca l 
haematological sign of Anemia affects 40–64% of 
cancer patients receiving treatment, which lowers their 
quality of life.Shorter survival, poor chemotherapeutic 
medication tolerance, and reduced quality of life 
However, not many agents have developed to treat this 
illness in a medical setting, particularly when used to 
cancers. Erythropoietin (EPO).  (EPO) as a popular 
medication is employed to treat different types of 
anaemia. However, numerous instances have indicated 
showing it can accelerate various cancer cells' growth 
and spread, including breast cancer and carcinoma of 
the ovary. Consequently, it is As a result, it is critical to 
create novel, effective medications to control and cure 
caner-related anaemia. With a size of less than 10 nm, 
carbon dots (CDs) represent a new family of zero-
dimensional carbon nanomaterials due to their 
excellent properties, have demonstrated significant 
potentials for biological and optoelectronic applications 
h igh  b iocompat ib i l i t y,  m in ima l  cy to tox ic i ty, 
photostability, and a distinctive tunable are some of its 
qualities remarkable physical and chemical qualities, 

 

including photoluminescence. Here, we've created a 
certain kind of by a hydrothermal process of unique CDs 
with sp2/sp3 carbon and oxygen/nitrogen-based 
groups, which effectively treat anaemia without 
promoting the growth and migration of tumours.

[P2-1088] Molecular theranostic for cancer therapy
1 2  1Jiya Mary George , Akhil Kumar , Rohit Samanta , 

2 3 1Sheetal Sharma , Jong Seung Kim , Amit Sharma . 
1Materials Science & Sensor Applications, CSIR-
Central Scientific Instrumental Organisation, (CSIO), 

2Sector 30C, Chandigarh, 160030. Department of 
Experimental Medicine & Biotechnology, Post Graduate 
Institute of Medical Education & Research (PGIMER), 

3Sector 12, Chandigarh, 160012. Department of 
Chemistry, Korea University, Seoul, South Korea, 
02841.

Despite being a clinically approved intervention for 
cancer, photodynamic therapy (PDT) still restricts the 
therapeutic performance in the hypoxic tumor due to its 
oxygen-dependent oncological action. Although both 
exo- and endogenous oxygen delivery carriers have 
been explored, but over-excessive reactive oxygen 
species (ROS) production can lead to unwanted effects 
too. We have developed a molecular strategy to 
overcome the hypoxic situation in cancer PDT by 
improving the lethality of ROS generated. Upon 
accumulation at the tumor site, the prepared molecular 
construct  resulted in the inhibition of the EA-BPS
glutathione-pi (GST-pi) enzyme, a key for remediation 
of ROS-mediated apoptosis. Subsequent irradiation of 
photosensitizer (PS) in the construct resulted in 
cytotoxic ROS production to induce synergistic 
antitumor efficacy. Experimental results revealed that 
PDT performance was significantly improved by GST-pi 
inhibition, resulting in the improved cell-killing effect 
under hypoxic conditions  and . The current in vitro in vivo
strategy showed that with better use of available oxygen 
at the tumor site, the satisfactory therapeutic outcomes 
of PDT could be achieved even under the hypoxic 
condition without producing superfluous ROS. 

Additionally, we have also constructed molecular 
construct to differentiate inflammation from cancerous 
tissue. The fluorescent based reported shows tumor 
acidic behaviour “turn-on” response and is guided by 
COX-2 inhibitor. Cell and clinical tumor tissues-based 
experiments further validated the probe response. The 
present system could be helpful in guiding clinician for 
exact tumor location and further developing 
combinational therapeutics for better outcomes. 

[P2-1089] NADPH oxidase: potential benchmark as 
cancer therapeutics

Akashdeep Singh Pathania, Dr Dhandeep Singh. 
Department of Pharmaceutical Sciences and Drug 
Research, Punjabi University, Patiala. email: 
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akashmedchem@gmail.com

The enzyme complex n icot inamide adenine 
dinucleotide phosphate (NADPH) oxidase (NOX) 
produces superoxide anion and reactive oxygen 
species (ROS). ROS has a significant impact on cellular 
viability. For example, ROS can cause damage to cells 
by reacting with various biological components such 
proteins, lipids, and DNA. Genome stability, essential 
for sustained cellular equilibrium and robust offspring, 
may be jeopardised by these damages.  Even though 
NOX is required for normal physiological processes, its 
hyper-activation has some seriously detrimental effects 
on normal physiological functions. NOX causes 
oxidative stress and aberrant signalling by producing an 
excessive amount of ROS that exceeds the body's 
antioxidant ability to neutralise them. NOX is implicated 
in the pathology of a wide range of disease states, 
immune systems and cellular signalling.  Several types 
of cancer, including prostate cancer (NOX1 and NOX5), 
melanoma, and glioblastoma (NOX4), have been linked 
to NOX/DUOX dysregulation as a possible source of 
their high ROS production. Furthermore, new research 
suggests that inhibiting NADPH oxidases, or NOXs, can 
slow tumour growth in living animals, suggesting that 
NOXs are promising therapeutic targets for cancer 
treatment. NOX inhibitors have been synthesized with 
heterocyclic aromatic nucleus in the centre. Various 
heterocyclic moieties like pyrazolo-pyridines (GKT 
137831, GKT136901), pyrazolo-pyrimidines (Shionogi) 
and phenothiazine (ML171) have been reported. The 
tetrahydroindole derivatives are reported to have NOX 
inhibitory profiles. Aromatic groups at both 2 and 3 
positions show good activity. Furthermore, Carvedilol is 
also found to inhibit NOX. These observations unveil the 
possible role of carbazole derivatives in NOX inhibition. 
Hence the carbazole derivatives may inhibit the NOX 
enzyme and this research may contribute to the novel 
class of molecules for treating cancer.
[P2-1091] Lewis acid/Brønsted acid catalyzed 
chemodivergent synthesis of uorinated and 
deuorinated 1-substituted pyrroloindoles

a *b aHaritha Sindhe , Satyasheel Sharma , Department of 
bMedicinal Chemistry, Department of Natural Products, 

National Institute of Pharmaceutical Education and 
Research (NIPER), Ahmedabad, Gandhinagar, 
Gujarat-382355, India

Chemodivergent reactions are more advantageous in 
organic synthesis that yield diversely functionalized 
scaffolds from common starting materials. Herein we 
report an efficient metal-free chemodivergent protocol 
for the synthesis of 1-substituted 9H-pyrrolo[1,2-
a]indole derivatives in the presence of catalytic amount 
of Lewis acid/Brønsted acid conditions using 3-
substituted indoles and β-trifluoromethyl-α,β-
unsaturated ketone. Fine-tuning of the catalyst and 
solvent system in the reaction conditions deliver the 
trifluoromethyl, trifluoroethylcarboxylate, or carboxylic 
acid substituent on C1-position of 9H-pyrrolo[1,2-
a]indole derivatives in situ. It is postulated that solvent 

and LA/BA catalyst interaction was found to be crucial 
for the catalytic C-F activation in these transformations.  

[P2-1092] Computational biology of BRCA2 in male 
breast cancer, through prediction of probable 
nssnps, and hit identication

Sangita Dattatray Shinde, Dinesh Parshuram Satpute, 
Dinesh Kumar. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research (NIPER)-Ahmadabad, Palaj, Gandhinagar-
382355, Gujarat, India

Male breast cancer (MBC) is a relatively rare disease, 
but emerging data recommend the development of 
novel therapeutics considering its alarming threats. 
Compared to female breast cancer (FBC), MBC is 
reportedly associated with inferior outcomes (poor 
survival) owing to their late diagnosis and lack of 
adequate treatment methodologies. Thus, discovery 
and development of new diagnostics, prognostics, and 
therapeutics for MBC is highly desirable. In this context, 
we have analyzed the most deleterious nsSNPs of 
BRCA2, a human tumor suppressor gene constituting 
the potential biomarker for MBC, to predict the structural 
changes associated with the mutants hampering the 
normal protein–protein and protein–ligand interactions, 
resulting in MBC progression. Among 27 nsSNPs 
confined to 21 rsIDs pertaining to MBC, the 19 nsSNPs 
constituting 14 rsIDs have been predicted as highly 
deleterious. We believe that these nsSNPs could serve 
as potential biomarkers for diagnostic and prognostic 
purposes and could be the pivotal target for MBC drug 
discovery. Subsequently, the study highlights the 
exploration of the key nsSNPs and its applications 
toward the identification of therapeutic hit TIP006136 
following the diverse computational analysis of 5284 
phytochemicals retrieved from the TIPdb (a database of 
phytochemicals from indigenous plants in Taiwan) 
database. To the best of our knowledge, this is the first 
report to use diverse computational modules to 
investigate the important nsSNPs of BRCA2 related to 
MBC, implying that TIP006136 could be a potential hit 
and must be studied further (in vitro and in vivo) to 
establish its anticancer property and efficacy against 
MBC.

[P2-1093] Karanjin exerts partial estrogen-like 
effects in breast cancer cells

Gaurav Bhatt, Akshita Gupta, Latha Rangan*, Anil 
#Mukund Limaye . Department of Biosciences and 

Bioengineering, Indian Institute of Technology 
Guwahati. Guwahati 781039, Assam, India. *email: 
lrangan@iitg.ac.in, #email: amul@iitg.ac.in

Karanjin is a key member of the furanoflavonoid family 
of compounds. It is the most abundant bioactive 
compound present in Karanj seed oil. Karanjin has 
diverse in vitro and in vivo biological effects. Recent 
reports of its cell-cycle inhibitory, anti-proliferative, and 
pro-apoptotic effects indicate the anticancer potential of 
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karanjin. However, the lack of comprehensive genomic 
data creates a lacuna in its anticancer potential. Utilizing 
next generation sequencing technology (RNA-seq), we 
identified the genomic correlates of 10 μM karanjin in 
MCF-7 breast cancer cells. Karanjin modulated a 
diverse set of genes and pathways with diverse 
functions. Upon karanjin treatment, gene set 
enrichment analysis established enrichment of several 
signature gene sets, including estrogen response early 
and G2/M checkpoint genes. Moreover, we reanalysed 
GEO data, and the genes regulated by karanjin 
overlapped with those modulated by 1 nM 17β-estradiol 
(E2) or 1 μM tamoxifen. Karanjin's partial estrogen-like 
action, evidenced by its modulation of E2 target genes, 
enrichment of E2 response early pathway, and partial 
overlap with E2 and tamoxifen, serves as a cautionary 
to its anticancer potential. Whether karanjin's partial 
estrogen-like potential will render it more useful as an 
anticancer drug or in endocrine therapy remains to be 
explored, and further extensive research on the 
mechanism of action is warranted.

[P2-1094] Exploration of endolichenic fungi 
residing in the mangrove associated lichen from Sri 
Lanka to discover anticancer leads 

1 1Chaitrali Shevkar , Ashwini Armarkar , Ramani 
2 2Weerasinghe , Priyani Paranagama  and Abhijeet S. 

1 1Kate* ,  Department of Natural Products, National 
Institute of Pharmaceutical Education and Research- 
Ahmedabad (NIPER-A), Gandhinagar, Gujarat 382355, 

2India,  Department of Chemistry, University of Kelaniya, 
Dalugama, Kelaniya 11600, Sri Lanka, email: 
kate.abhi.s@gmail.com. 

Introduction: Lichen, a fascinating symbiotic organism 
with an intricate miniscule environment referred as the 
“cradles of fungal diversification”. Endolichenic fungi 
(ELF), residing in lichen thallus are equipped with most 
of the biosynthetic pathways required to synthesize 
diverse structural entities as the host lichens. Hence, 
ELF can serve as an sustainable source for the novel 
bioactive molecules.  Objective: To find unique 
bioactive scaffolds from ELF residing in mangrove 
associated lichens. Methodology: LC-HRMS based de-
replication strategy has been used to screen the 
extracts of ELF followed by bioassay guided isolation. 
Structures of pure compounds was elucidated by NMR 
data. Results: Talaromyces pinophilus was selected 
from 230 ELF strains isolated from 98 lichens. 
Peniazaphilin B (1), 152G256ɑ-1 (2), and ES-242-3 (3) 
belonging to azaphiline, macrolide polyester, and 
bioxanthracene classes were isolated for the first time 
from ELF, while 3 and 2 are the first report from the 
genus and species respectively. Compound 2 showed 
potent cytotoxicity against oral cancer cell line (CAL-27; 
IC  2.96 ± 0.17 µM) and compound 3 was active against 50

breast cancer (MCF-7; IC  14.08 ± 0.2 µM) and cervical 50

cancer (HeLa; IC   4.46 ± 0.05 µM).  Conclusion: This 50

study demonstrated the capabilities of ELF for the 
production of diverse cytotoxic molecules. Advanced 

analytical techniques like LC-HRMS can reduce the 
complexity of Natural Products research. Keywords: 
Lichen, Endolichenic fungi, Taloromyces pinophilus, 
bioxanthracene, anticancer. Acknowledgements: DST 
Project (DST/INT/SL/P-22/2016), DoP, Ministry of 
Chemicals and Fertilizers, GoI and NIPER-A

[P2-1095] Design, synthesis and in silico molecular 
docking analysis of caffeine derived divalent N(I) 
compounds with anticancer potential

Mohammad Ovais Dar, Rahul Y. Kapse, Gurudutt 
Dubey and Prasad V. Bharatam. Department of 
Med ic ina l  Chemis t r y,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

Nitreones are compounds with two lone pairs at the 
central nitrogen and carries a formal positive charge. 
They are also characterized by LN coordination bonds. 
Nitreones containing N-heterocyclic carbenes as well 
as carbocyclic carbenes have been synthesized and 
some of them are therapeutically important. The 
carbenic unit originating from caffeine can be 
considered as a ligand in nitreone formation. To 
establish this hypothesis, synthetic approaches as well 
as quantum chemical analysis have been employed. 
Nitreones containing 8-caffeinylidine units have been 
designed and synthetic strategy has been developed. 
Molecular docking was carried out on vascular 
endothelial growth factor receptor 2 (VEGFRTK) (PDB 
ID: 3WZE) to understand the molecular level 
interactions between the ligand and enzyme.

 

[P2-1096] Aβ-based motif as a potential amyloid-β 
inhibitor for Alzheimer's disease

a b aNaina Sehra , Indresh K. Maurya  and Rahul Jain . 
a bDepartment of Medicinal Chemistry, Center for 
Infectious Disease, National Institute of Pharmaceutical 
Education and Research, Sector 67, S. A. S. Nagar, 
Punjab 160062, India 

Self-aggregation/fibrillation of β-amyloid peptide leads 
to the formation of toxic oligomers or accumulation of 
amyloid plaques, which is primarily responsible for the 
progression of Alzheimer's disease (AD). Despite 
continuous efforts in the development of therapeutic 
agents, the cure for AD remains a major challenge. 
Many reports suggested that peptides containing 
central or C-terminal fragments of Aβ can act as 
potential inhibitors for Aβ aggregation-mediated toxicity.  
Upon the basis of earlier reports, Aβ-based self-
recognition amidated C-terminal fragment VVIA and its 
reverse peptide, were structurally modified using 
various natural and unnatural amino acids using Solid 
phase peptide synthesis. MTT studies revealed a 
peptide (Pep1) with significant inhibition against Aβ 
aggregation-induced toxicity on PC12 cell lines. 
Inhibitory potential of Pep1 was confirmed using 
transmission electron microscopy and circular 

90



dichroism study. 

[P2-1097] Decarboxylative amidation of aryl/ 
heteroarylacetic acids via N-hydroxysuccinimide 
esters for the synthesis of Moclobemide 

Upma Gulati, Anjali Gupta and Joydev K. Laha. 
Department of Pharmaceutical Technology (Process 
Chemistry), National Institute of Pharmaceutical 
Education and Research, S. A. S. Nagar, Punjab 
160062, India.

Decarboxylative coupling of carboxylic acids with 
amines provides an easy method for C-N bond 
formation which bypasses the traditional organohalide 
coupling partners. While the use of coupling reagents 
for amidation of different carboxylic acids is quite 
prevalent, decarboxylative amidation of aryl/ 
heteroarylacetic acids has been realized for the first 
time affording both aliphatic and aromatic amides in 
moderate to good yields. The reaction proceeds under 
metal-free conditions using tert-butyl nitrite and is 
compatible with different types of amine functionalities 
for the synthesis of different primary, secondary and 
tertiary amides. Mechanistic studies suggest the 
pathway to proceed via radical mechanism involving 
benzylic nitration which induces decarboxylation of 
arylacetic acids yielding an isolable unprecedented 
phenyl dinitromethane compound which leads to the 
formation of N-hydroxysuccinimide esters. These 
activated esters are then be coupled with different 
amines under one-pot conditions for the synthesis of 
amides. A gram-scale synthesis of Moclobemide, a top-
selling antidepressant drug, marks the practical 
applicability of the developed protocol.  Taken together, 
the present study represents a facile method for the 
practical synthesis of N-hydroxysuccinimide esters 
which can be easily coupled with different amines to 
form the corresponding amides with wide functionality.

[P2-1098] C-terminal fragments of amyloid-β 
derived peptides as potential anti-Alzheimer's 
agents

Rajesh Parmar, Indresh Kumar Maurya and Rahul Jain. 
Department of Medicinal Chemistry, National Institute of 
Pharmaceutical Education and Research, S. A. S. 
Nagar, Mohali, Punjab 160 062.

Alzheimer's disease (AD) is a form of dementia, also 
known as an irreversible neurodegenerative disease 
characterized by gradual loss of memory affecting 
cognitive impairment leading to loss of analytical and 
thinking skills, and inability to carry out the simplest task. 
According to a WHO report (2016) “amongst top 10 

global causes of death, Alzheimer's disease was in the 
top five. The cortical region of the AD brain has 
anomalous deposition of neurotoxic oligomers of 
amyloid-β protein (Aβ), which is one of the main 
pathologic hallmarks of AD. inhibition of If the 
oligomerization or disruption of the neurotoxic oligomer; 
is a promising strategy for developing therapeutics for 
AD. The C-terminus region plays a vital role in 
neurotoxic oligomer formation. Several studies have 
confirmed that modified fragments of the Aβ42 region 
inhibit the aggregation of the parent peptide. upon the 
basis of our previous work and literature, we focused on 
the Aβ42 C-terminus fragment-derived peptides. We 
found that synthesized peptides demonstrated 
promising inhibition of parent peptide (Aβ42) induced 
neurotoxicity in PC-12 cells at doses ranging between 
2-10 μM. Circular dichroism spectroscopy investigation 
depicts that these peptides hinder and restrict the β-
sheet formation, and the disappearance of Aβ42 fibrillar 
structures in the electron microscopy (HR-TEM and 
STEM) confirms the absence of Aβ42 aggregation.

[P2-1099] Iodine catalyzed oxidative coupling of 
diaminoazines and amines for the synthesis of 3,5-
disubstituted-1,2,4-triazoles

1 1Aabid A. Wani,  Sumit S. Chourasiya,  Deepika 
2 1, 1Kathuria,  and Prasad V. Bharatam* Department of 

Med ic ina l  Chemis t r y,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 

. Sector 67, S. A. S. Nagar, Punjab 160062, India
2University Center for Research and Development, 
Chandigarh University, Gharuan, Punjab 140413, India. 
*e pvbharatam@niper.ac.inmail:  

A simple, convenient, transition metal-free one pot 
synthesis of 3,5-disubstituted-1,2,4-triazoles has been 
established. The innovation in this reaction is the use of 
easily available 1,1-diaminoazines as substrates. This 
method provides the products with wider substrate 
scope, at an expedited rate and with relatively better 
yields in comparison to the reported methods. The 
reaction mechanism involves an initial intermolecular 

91



nucleophilic addition (facilitated by I ) followed by 2

intramolecular nucleophilic cyclization.

[P2-1100] In silico evaluation of some new 
thiazolidine-4-one based derivatives against 
PPARγ

Tathagata Pradhan, Gita Chawla. Department of 
Pharmaceutical Chemistry, School of Pharmaceutical 
Education and Research, Jamia Hamdard, New Delhi, 
110062, India.

PPARs (peroxisome proliferator-activated receptors) 
are generally involved in mediating functions like 
treating diabetes by lowering triglycerides and blood 
sugar. PPAR agonists are ligand-mediated transcription 
factors that regulate gene expression by binding to 
specific response elements (PPREs) within promoters. 
PPARs can be broadly classified into four  classes, 
namely PPARα, PPARγ, PPAR-δ, and dual � � or pan 
PPAR agonists. Among these, PPARγ belongs to the 
superfamily of nuclear receptors engaged in insulin-
responsive gene expression promoting insulin 
sensitization, leading to increased glucose metabolism. 
In this regard, the thiazolidine-4-one scaffold has 
recently gained the interest of researchers due to its 
immense potential against PPARγ resulting in the 
antidiabetic effect. This pharmacophore has also 
interacted with other antidiabetic targets, such as 
PTP1B, aldose reductase (AR), α-glucosidase, and α-
amylase. However, the present study only focuses on 
the in-silico evaluation of some new analogs of 
thiazolidine-4-one-based molecules against PPARγ. 
This research work also includes the effect on the 
binding affinity due to various structural modifications in 
the thiazolidine-4-one core. We hope that the present 
study will serve as an important tool for developing 
novel and effective antidiabetic agents.

[P2-1101] In silico studies of novel quinoxaline 
fused triazole derivatives as promising antidiabetic 
agents 

Ojasv i  Gupta,  Gi ta  Chawla.  Depar tment  o f 
Pharmaceutical Chemistry, School of Pharmaceutical 
Education and Research, Jamia Hamdard, New Delhi, 
110062, India.

Diabetes mellitus is a portentous chronic disease often 
associated with hyperglycemia that significantly 
impacts the socio-economic burden across the globe. 
Diabetes is one of the major health emergencies 
worldwide followed by cancer and cardiovascular 
diseases. The incidence of diabetes mellitus has 
upsurged in the past few years as a result of lifestyle. 

There are several targets involved in the pathogenesis 
of Type II diabetes mellitus (T2DM) like PPAR-γ, SGLT-
2, DPP-IV, PTP1B, aldose reductase, alpha-
glucosidase and alpha-amylase, etc. While treatment 
options for T2DM lie with the use of oral hypoglycemics 
however these medications are often associated with 
multiple side effects. In this regard, the integration of 
different heterocycles into a single moiety has always 
come up with a high success rate and therapeutic 
efficiency in medicinal chemistry. Inspired by these 
facts, the present research focuses on the design of 
some aza-heterocycles like quinoxalines triazoles, 
which have been the integral component of many 
marketed drug candidates.  Quinoxaline and triazole is 
a privileged ring reported to possess a broad range of 
biological activities. Literature reports have also 
highlighted the antidiabetic potential of quinoxaline 
nucleus by exhibiting action on different antidiabetic 
targets (α-amylase/α-glucosidase inhibition/PPAR-γ 
agonism, PTP-1B, SGLT-2, DPP-4, etc). However, the 
current studies involve the utilization of molecular 
hybridization to synthesize an in-house library of 
quinoxaline fused triazole derivatives to design new and 
efficacious antidiabetic agents. Herein, the therapeutic 
potential of the most promising candidates will be 
evaluated through in silico (docking & ADME) studies to 
explore their pharmacological interventions.

[P3-1003] In vitro α-amylase activity of bioassay 
guided fractions of the leaf extracts of Balanites 
aegyptiaca Delile

Surendra Kumar Gautam, Dr. Kaisar Raza*. 
Department of Pharmacy, School of Chemical Sciences 
and Pharmacy, Central University of Rajasthan, N.H.-8 
Bandarsindri, Ajmer, India, E-mail: drkaisar@ 
curaj.ac.in

According to World Health Organization (WHO) data 
422 million people have been suffering from Diabetes 
Mellitus since year 2021. The inhibition of enzyme that 
breaks down carbohydrates, including α-amylase can 
help individuals with T2DM in lowering their 
postprandial blood sugar level. Several chemical 
compounds originating from plants have been 
proposed to combat diabetes.  However, these 
phytochemicals showed poor pharmacokinetic and 
biopharmaceutical characteristics which limit their 
clinical use as therapeutic agents. Thus, to improve 
compl iance and t reatment  efficacy,  severa l 
pharmacological initiatives have been made. In this 
context, the use of nanotechnology has shown to be a 
promising option enhancing compliance and clinical 
efficacy of the plant-derived antidiabetic drugs. B. 
aegyptiaca often known as Desert date is traditionally 
used for various Pharmacological benefits. The present 
study, explore the extraction of leaves of B. aegyptiaca 
on the α-amylase activity. Using 3,5-dinitrosalicylic acid, 
the α- amylase inhibition activity of B. aegyptiaca 
extracts was examined. As the enzyme substrate 
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solution was incubated with different concentrations of 
plant extracts, the activity of the enzyme was measured 
at 540 nm. The positive control was acarbose. The 
leaves of B.aegyptiaca extracts showed the highest α-
amylase enzyme inhibition activity with an IC  of 60.643 50

µg/ml. The IC  value of the standard molecule; 50

acarbose was 11.532 µg/ml. By successfully using plant 
compounds as therapeutic targets, it may be possible to 
explore a potent compound for diabetes management 
using α- amylase inhibition. The result revealed the 
beneficial biochemical effect of B. aegyptiaca extract by 
inhibiting α-amylase activity.

[P3-1004] To prepare a natural cream using eggshell 
waste for hyperpigmentation 

Hemanth R, Ashwin Ravichandran. Department of 
Pharmaceutics, JSS College Of Pharmacy, Ooty 
(JSSCPO), Rocklands, Ooty – 643001 

Aim: To prepare a natural cream using eggshell waste 
for hyperpigmentation. Materials and Methods: The 
method describes the agents for improving the 
cosmetic appearance and restoring the health of 
epithelial cells, preferably that of the skin. It restores 
aged or damaged skin to give and gives a healthy 
appearance. This invention relates to the use of cells 
and cellular extracts in rejuvenation and healing 
technologies, and thus improves healing and 
regeneration of skin and cell proliferation. The present 
invention relates to the composition and methods of 
treatment of hyperpigmentation. This cream helps in the 
prevention of tissue damage and improves cellular 
function, therefore improving skin health. The invention 
relates to the composition of cells, egg extracts, and 
extract components such as aloe Vera, polypeptides, 
protoporphyrin IX, calcium, zinc, and collagen are 
present in eggshells. The invention describes methods 
and agents for improving cosmetic appearance for 
promoting, improving, or restoring the health of cells 
and tissue, preferably that of the skin. It most preferably 
is used for restoring aged or damaged skin to get 
healthy skin. This invention relates to the use of cells 
and cellular extracts for rejuvenation and healing, 
thereby improving all bodily tissues and organs. The 
present invention relates to composition and methods 
o f  m a n a g i n g ,  p r e v e n t i n g ,  a n d  t r e a t i n g 
hyperpigmentation, dark spots, blemishes, and minor 
scars. The invention also relates to the prevention of 
deterioration, damage, and malfunction of cells and 
tissues, and to promote cellular functions to promote 
skin health. The cream is a blend of other natural 
ingredients which might show better skin-lightening 
effects and hence be effective in hyperpigmentation. 
The cream was prepared using eggshell and evaluation 
studies on creams were performed.

[P3-1005] Nephroprotective effect of Biocurcumin 
and Phyllanthus emblica in cisplatin-induced renal 

injury in rats 
1 1 1Ankita Negi , Shalini Chawla , BS Kalra , Akhilesh 

1 2 1Mishra  and Shramana Mandal . Department of 
2Pharmacology, Department of Pathology, Maulana 

Azad Medical College, New Delhi-110002

Cisplatin is most commonly used chemotherapeutic 
agent in the treatment of many tumors. Its main limiting 
factor is nephrotoxicity. It has been postulated that 
oxidative stress is responsible for cisplatin induced 
nephrotoxicity. The present study aimed to evaluate the 
reno-protective effects of Biocurcumin and Phyllanthus 
emblica in cisplatin-induced renal injury. The study was 
conducted in SD rats for 7 days. Total of 35 rats were 
divided into 5 groups (n=7). Group I received normal 
saline throughout the study. Group II received single 
dose of cisplatin on the 4th day (20mg/kg) IP. Group III, 
group IV and group V received bio-curcumin (100 
mg/kg), Phyllanthus emblica (300mg/kg) and 
combination of both plant extract (100mg/kg 
+300mg/kg) orally for a period of 7 days and a single 
dose of cisplatin on 4th day at a dose of 20mg/kg, IP. 
Samples were taken on day 0 (Baseline). Rats were 
euthanized with an overdose of thiopental sodium 
(100mg/kg), blood and tissue samples were collected 

thfor assessment on 8  day. Renal injury was assessed by 
serum creatinine, BUN. SOD and catalase were 
assessed by ELISA in renal tissue. The degree of 
severity of renal tissue was assessed by histopathology. 
It was observed that plant extracts significantly (p<0.05) 
attenuate renal damage by decreasing serum 
creatinine and BUN. It enhances the activities of 
catalase (p<0.05) and SOD (p<0.05). Group III, IV and 
V showed no severe histopathological changes. It 
concluded that plant extracts ameliorate renal damage 
caused by cisplatin may be due to its antioxidative 
property.

[P3-1006] Target prediction of Vasaguduchyadi 
Kwatha constituents by using in silico tools and 
preclinical evaluation of its molecular mechanism 
against NASH

1 1 1Manoj L. Yellurkar , Vani Sai Prasanna , PamelikaDas , 
1 2Shulogna Sarkar , Amit K. Taraphdar , Ravichandiran 

3 1Ve l a y u t h a m ,  S o m a s u n d a r a m  A r u m u g a m , 
1Department of Pharmacology and Toxicology, 
3Director, National Institute of Pharmaceutical 
Education and Research (NIPER)-Kolkata, Chunilal 
Bhawan, 168 Maniktala Main Road, Kolkata 700054, 

2West Bengal, India, Institute of Post Graduate 
Ayurvedic Education and Research, 294/3/1, A.P.C. 
Road, Kolkata 700009, West Bengal, India. 

Introduction: Non-alcoholic steatohepatitis (NASH) 
prevalence is progressively rising to epidemic levels all 
over the world. The two biggest barriers to an effective 
treatment in this case is lack of non-invasive therapeutic 
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approaches and potent medicines. Ayurveda, the 
ancient Indian medicinal system, treats a wide range of 
ailments by combining many herbs. However, their 
methodologies and scientific explanation remain mainly 
unexplored. For the treatment of liver disorders, 
Vasaguduchyadi Kwatha (VK), an Ayurvedic polyherbal 
mixture, is advised. Methods and outcomes: Liquid 
chromatography and mass spectrometry (LC-MS) 
analysis was performed in conjunction with Network 
Pharmacology to identi fy the targets in this 
investigation. An in silico analysis was used to 
determine how phytoconstituents and molecular targets 
interact. Utilizing HPLC as a technique and external 
reference standards, the components that make up VK 
were recognised and measured. The effects of VK on 
NASH were confirmed in an animal model brought on by 
a high-fat diet. The biochemical analysis supported the 
significant influence on biomarker levels. Hepatitis, 
lobular inflammation, and steatosis were significantly 
decreased following therapy, according to histological 
analysis, which was corroborated by a decline in 
inflammatory cytokine levels as determined by ELISA 
and western blot analysis. Insulin resistance (IR) is 
measured using the homeostasis model assessment 
(HOMA) index, and it considerably decreased after 
treatment. Transcriptomics analysis revealed 
downregulation of inflammatory and lipogenic genes 
and upregulation of lipolytic genes. An increase in 
lipolytic markers and a decrease in inflammatory and 
l i p o g e n i c  m a r k e r s  w e r e  f o u n d  d u r i n g  a n 
immunofluorescence analysis of tissues. The results of 
the RTPCR and protein expression analysis further 
supported and validated the findings from the 
transcriptomics and proteomics investigations, 
respectively. Conclusion: According to in vivo analysis 
results that support the network pharmacology data, the 
Ayurvedic polyherbal formulation VK may be a potential 
treatment for NASH since it acts through the PPAR 
signalling, inflammatory, and fatty acid synthesis 
pathways. 

[P3-1007] Investigating Sinapic acid effect on 
A t o r v a s t a t i n  p h a r m a c o k i n e t i c s  f o r 
hepatoprotective activity integrated with LC-MS 
and network pharmacology. 

Ravi Adinarayan Somabattini, Pethakamsetti Mounika 
Sai, Satheesh Kumar Nanjappan, Velayutham 
Ravichandiran. Department of Natural Products, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Kolkata, West Bengal, 700054, 
INDIA

Introduction: According to the WHO, atherosclerosis is 
the leading cause of cardiovascular disease. 
Atorvastatin (ATR), a lipid-lowering agent, acts by 
reversibly inhibiting HMG-CoA reductase. Prolonged 
use caused hepatotoxicity. Sinapic acid (SIN) is a 

bioactive phytoconstituent used as a dietary 
supplement/food and has hepatoprotective activity. 
Objectives: Investigating the SIN effect on ATR 
pharmacokinetics for hepatoprotective activity in 
Sprague Dawley (SD) rats integrated with LC-MS and 
network pharmacology. Methods: The targets mining of 
ATR and SIN, Hepatoprotective activity, and Protein-
protein interactions. Later, the Kyoto Encyclopedia of 
Genes and Genomes (KEGG) pathway enrichment was 
analyzed.  And pharmacokinet ics s tudy was 
investigated using SD rats as divided into three groups 
(n=6), Group 1: Control with Saline, Group 2: ATR 10 
mg/kg alone, and Group 3: ATR 10 mg/kg with SIN 20 
mg/kg. Blood at different time points was collected, 
developed the method, and analyzed using LC-MS. 
Results: The in vivo pharmacokinetic data indicated that 
there was a significant increase in the C , AUC  and max 0-t,

AUC by ~8.86 folds, ~2.94 folds, and ~2.34 folds; a 0-∞ 

substantial decrease in t and MRT ~ 5.09 and ~2.14 1/2 

folds respectively of ATR (10 mg/kg) upon seven days 
co-administration with SIN (20 mg/kg). Conclusion:  
Through network pharmacology predicted, IL1B, TNF, 
PTGS2, and the other 18 best targets for the 
hepatoprotective activity. The study proves that a dose 
adjustment is necessary when SIN therapy is combined 
with ATR, as concomitant administration leads to 
undesirable effects. 

[P3-1008] Gold nano formulations of Ashwagandha 
and garlic as potential cancer therapeutics 

Kimaya Meher, Manu Lopus. School of Biological 
Sciences, UM-DAE Center for Excellence in Basic 
Sciences, Mumbai, email: manu.lopus@cbs.ac.in  
kimaya.meher@cbs.ac.in

Multiple formulations of the plant extracts have been 
shown to inhibit the proliferation of cancer cells 
attributed chiefly to the secondary metabolites present 
in these herbs.  However, poor pharmacokinetics and 
pharmacodynamics of the metabolites make them 
unable to reach the target site in desirable quantities. To 
address this challenge, we have been exploring 
nanoformulations of gold using the aqueous extracts of 
Ashwagandha (Withania somnifera) and garlic (Allium 
sativum). Ashwagandha- or garlic extract-coated gold 
nanoparticles (Ws-GNPs and GGNPs respectively) 
were synthesized were characterized using a range of 
spectroscopic and microscopic techniques. The 
nanoformulations were then subjected to cellular 
analysis to evaluate their efficacy on the viability, clonal 
expansion and migration of the cells. The transmission 
electron micrographs of the gold nanoformulations 
treated cells showed the entry of nanoparticles inside 
cells. Given the roles of tubulin in orchestrating cell 
proliferation, we next examined the interactions of Ws-
GNPs and GGNPs with purified tubulin using 
spectrofluorometry and far-UV circular dichroism. The 
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manifestations of these interactions in the cells were 
probed using cell cycle- and cell death analyses. The 
plant extract-coated gold nanoparticles were of an 
average diameter of 20-30 nm. They were coated with 
nearly all of the polyphenols of the respective plant 
extracts as confirmed by 1H NMR. The proliferation of 
MDA-MB-231 triple-negative breast cancer cells was 
strongly inhibited by Ws-GNPs (90 ± 10 µg/mL) and 
GGNPs (310 ± 40 µg/mL). The nanoparticles also 
suppressed the clonogenic and migratory potential of 
the  ce l l s .  The  subce l lu la r  v i sua l i za t ion  o f 
nanoformulation treated MDA-MB-231 cells revealed 
that nanoparticles enter the cells via membrane 
vesicles and gets accumulated in the cytoplasm. Next, 
we found that these herb-functionalized gold 
nanoparticles interacted strongly with, tubulin and 
perturbed its structural integrity. This interaction of gold 
nanoparticles with tubulin resulted in halting the cell 
cycle progression and ultimately inducing cell death.

[P3-1009] Quantication of nine carbazole alkaloids 
1from Murraya koenigii by H qNMR spectroscopy

Debanjan Chatterjee, Prashant Borade, Fahima 
Narzish, and Inder Pal Singh. Department of Natural 
Products, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India

Introduction: Extraction and isolation of bioactive 
phytoconstituents from the plant is a time-consuming 
and tedious process. Determining the quantity of 
phytoconstituents in plants by chromatographic 
techniques like HPLC, HPTLC, etc. needs a pure 
marker compound. But the quantitative analysis using 
NMR spectroscopy doesn't need a pure marker 
compound. It is a simple, non-destructive, sensitive 
technique. Objective: To quantify nine major and minor 
carbazole alkaloids from Murraya koenigii through 
validated qNMR spectroscopy. Methodology: 2 g 
methanolic extract was suspended in 50 ml water and 
0.1 M HCl was added to adjust to pH 5 then partitioned 
with 150 ml ethyl acetate pre-saturated with water. The 
aqueous acid phase was alkalized with 10% Na CO  2 3

(pH 11) and again partitioned with 150 ml presaturated 
ethyl acetate. The aqueous phase contains quaternary 
amines and N-oxides and the ethyl acetate fraction 
contains carbazole alkaloids and amines. The ethyl 
acetate fraction was the alkaloid-rich fraction (ARF) that 
was used further for quantitative analysis. Result: A 
qNMR method for the quantification of nine major 
carbazole alkaloids from Murraya koenigii i.e., 
mahanimbine, girinimbine, koenimbin, koenine, 
kurrayam, mukonicine, isomahanimbine, euchristine B, 
bismahanine. The results of koenimbin obtained by the 
qNMR method are compared with the results of the 
High-Performance Thin Layer Chromatography 
method. Conclusion: We presented a validated qNMR 

method for  the quant ificat ion of  one major 
phytoconstituents from Murraya koenigii. The results 
obtained by qNMR of koenimbin were in accord with the 
results obtained by the HPTLC method.

[P3-1010] Studies on the chemistry of the ayurvedic 
detoxication process

Debanjan Chatterjee and Inder Pal Singh. Department 
o f  Na tu ra l  P roduc ts ,  Na t i ona l  I ns t i t u te  o f 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar. Punjab. India. Pin 160062

Introduction: Some plants used in local health remedies 
particularly classical traditions like Ayurveda, Siddha 
and Unani are poisonous, but the physicians of these 
health traditions have techniques to purify or detoxify 
these drugs. Ayurvedic formulary of India (AFI) reports 
such detoxification process of 23 toxic plants among 
which 15 are included in schedule E and E(1) of Drug 
and Cosmetics Act. Objective: Detoxification process of 
Acorus calamus (Vach) and Plumbago zeylanica 
(Ch i t rak)  was per formed accord ing to  AFI . 
Unprocessed and processed (detoxified) extracts were 

1analysed for secondary metabolites by HPLC and H 
NMR. Methodology: Vach rhizomes (1.5 kg) and Chitrak 
roots (50 g) were detoxified and extract was prepared. 
Calibration curve of both α, β-asarone and plumbagin 
was prepared. Detoxified metabolite after Vach and 
Chitrak detoxification was isolated by preparative HPLC 
and characterization was done by HRMS and NMR. 
Qualitative and quantitative analysis of detoxified 

1extracts of both plants were performed HPLC and H 
NMR. Isolated and procured pure compounds (α, β-
asarone and plumbagin) from these plants were also 
processed. Results and Conclusion: It was identified 

1through H NMR that β-asarone is converting to α-
asarone. Quantitative analysis of undetoxified rhizome 
hexane extract and detoxified rhizome hexane extract 
was performed through HPLC-PDA which confirms that 
β-asarone amount is reducing. Epoxy plumbagin was 
isolated from detoxified plumbago zeylanica.

[P3-1011] qNMR as an analytical technique for 
essential oils – Quantitative analysis of Eucalyptus 
tereticornis leaf oil

Ankur Kumar Tanwar, Shivani Jadhav, Dattatraya 
 Dinkar Gore, Inder Pal Singh. Department of Natural 

Products, National Institute of Pharmaceutical 
Education and Research, S.A.S. Nagar, Mohali, 
Punjab-160062, INDIA.

Introduction: Gas chromatography-mass spectrometry 
(GC–MS) is the most commonly used method for 

1determination of volatile oil. Quantitative H NMR 
spectroscopy (qNMR) is a simpler and faster analytical 
technique to quantify volatile oils. In addition to 

95



qualitative analysis, the application of NMR for 
quantitative analysis (qNMR) is gaining popularity for 
quantification of crude product mixtures, determination 
of reaction yields, and purity of organic compounds. 
Objective: The present study was planned to do the 
quantitative analysis of essential oil in Eucalyptus 
tereticornis leaves by qNMR as an alternate analytical 
technique in addition to more commonly used GC-MS. 
Methodology: qNMR was performed with integration of 
selected signals of volatiles. The method was validated 
with respect to selectivity, linearity, accuracy, precision, 
robustness. The developed method can be used to 
analyze Eucalyptus oil from diverse species as they 
also contain these volatiles but in different ratios. 
Results and Conclusion: A characteristic signal at d 5.18 
for the olefinic proton was used for quantitation of a-
pinene. The percentage of a-pinene was calculated to 
be 34.82. b-pinene showed characteristic signal at d 
4.55 for the olefinic proton. The percentage of b-pinene 
calculated using the integral for olefinic proton at d 4.55 
was 12.59 %. The amount of 1,8-cineole was calculated 
to be 8.27 % considering integrals of methyl protons at d 
1.06. A validated qNMR method was developed for 
quantification of essential oil components of three 
different Eucalyptus tereticornis. Fourteen compounds 
were identified and quantified.

[P3-1012] GABA and 5-HT receptor mediated 
antianxiety activity of Gossypetin isolated from 
Hibiscus sabdariffa linn. calyces

1 2 1Gulsheen  and Ashwani Kumar *. Chitkara College of 
Pharmacy, Chitkara University, Punjab, India-140401, 

2email: gulsheen.panesar@gmail.com, University 
Institute of Pharmaceutical Sciences, Panjab 
University, Chandigarh-160014, *email: bashwani 
@pu.ac.in

Aim: The present study aims to ellucidate the 
mechanism of antianxiety potential of gossypetin 
isolated from Hibiscus sabdariffa calyces. Background: 

Hibiscus sabdariffa (Malvaceae) calyces have been 
used in folk medicine for the management of nervous 
disorders and also as sedative. Objective: The present 
study aims to evaluate mechanism-based anxiolytic 
potential gossypetin isolated from calyces of H. 
sabdariffa. Materials and Methods: Gossypetin was 
isolated using bioactivity-guided fractionation 
approach, and was screened for anxiolytic activity using 
an elevated plus maze model. A battery of models was 
subsequently used to confirm the anxiolytic potential of 
gossypetin. Further, benzodiazepine (BZD) receptor 
antagonist flumazenil and pentylenetetrazole (PTZ) 
were used for investigating the possible involvement of 
GABA receptors. Also, possible involvement of 
glutamate receptors was evaluated bicuculline and 
NMDA agonist. Results: Gossypetin exhibited 
significant anxiolytic activity at 5 mg/kg in various 
models like the elevated plus maze, light/dark, mirror 
chamber, open-field and mCPP-induced anxiety. The 
observation that anxiolytic effect of gossypetin was 
completely blocked by benzodiazepine (BZD) receptor 
antagonist flumazenil, and partially by pentylenetet 
razole, clearly demonstrates that anxiolytic activity of 
the compound is mediated mainly through BZD site on 
GABA receptors. Further, a significant reversal of 
mCPP induced anxiety by gossypeyin strongly 
indicates the possible involvement of 5-HT receptors in 
mediating its anxiolytic activity. Conclusion: Results of 
the present study clearly demonstrates the anxiolytic 
potential of gossypetin and, thus, validates the 
traditional relevance of the plant. This is the first report 
not only on multi-model based antianxiety activity of 
gossypetin but also on its possible antianxiety 
mechanism.

[ P 3 - 1 0 1 3 ]  P d - c a t a l y z e d  s i t e  s e l e c t i v e 
decarboxylative acylation of 7-O-Carbamate 
Coumarin and their anti-inammatory evaluation

a b cAmardeep Singh , Monika Diwaker ,Akshata Thakur , 
b aKhemchand Surana , Manjeet Chopra , Hemant 

c a, aKumar , and Satyasheel Sharma *.  Department of 
b  cNatural Products, Department of Medicinal Chemistry,    

Department of Pharmacology, National Institute of 
Pharmaceutical Education and Research, Ahmedabad 
(NIPER-A), Gandhinagar, Gujarat – 382355, INDIA, 
*emai l :  sharma.satyasheel@gmai l .com; Tel : 
+917966745555; fax: +917966745560

O-Carbamate assisted Palladium(II) catalyzed 
regioselective C-H acylation of coumarins at C-6 
position with arylglyoxylic acids has been achieved. The 
decarboxylative acylation of diverse 7-O-carbamate 
coumarins with wide range of arylglyoxylic acids 
produced solely the C-6 acylated coumarins. The 
synthesized molecules have been evaluated for their 
ant i - inflammatory act iv i ty against  Raw264.7 
macrophage cell line. Compounds 3aa, 3ja, and 3ab 
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showed anti- inflammatory activity. Moreover, 
compound 3ja was found to be the most active with IC  50

value of 5.471μM in IL-1β expression. Further studies 
revealed that carbamate-based C-6 acylated coumarin 
derivatives 3aa, 3ab, and 3ja inhibits the nuclear 
translocation of p65 which mitigates the activation of 
inflammatory cascade by decreasing the expression of 
NF-κB. Compound 3ja was found to be the most active 
compound in inhibiting the NF-κB expression.

[P3-1014] Computational validation of natural 
product B-Raf inhibitors for the treatment of 
melanoma

Pujan Sasmal, Sumiran Chettr i ,  Nulgumnall i 
Manjunathaiah Raghavendra. Department of 
Pharmaceutical Chemistry, Acharya & BM Reddy 
College of Pharmacy, Bengaluru, Karnataka-560107, 
India

B-Raf is a serine-threonine kinase protein and a key 
signal transduction molecule in the MAPK signalling 
pathway, mediating signals from RAS to MEK and 
eventually promoting several vital cellular processes. 
The mutation occurring in a single V600E inside the 
kinase domain of B-Raf accounted for about 90% of the 
numerous mutations in the aforementioned tumours out 
of the multiple activating BRAF mutations discovered in 
human cancer. There are several natural product-based 
B-Raf protein inhibitors that have the potential to block 
the B-Raf pathway. The receptor pharmacophore was 
generated by utilising protein structures, whereas the 
ligand pharmacophore was generated by using 17 
distinct natural compounds. The pharmacophore 
analysis (HipHop fit), ADMET analysis and other 
computational tools were utilized to investigate the 
reported natural product based B-Raf inhibitors. 
Thirteen of the seventeen compounds had the best 
ligand-based pharmacophoric model (HipHop_5). The 
best receptor based pharmacophoric model came as 
AADHR. The compounds were docked against the B-

V600ERaf  receptors (PDB IDs: 3OG7, 4XV2, 5C9C). The 
compound DHSilB with cDOCKER interaction energy of 
-62.7 kcal/mol, -3.3 kcal/ mol, -73.6 kcal/mol as well as 
the compound DHSilA with cDOCKER interaction 
energy of -63.9 kcal/mol, -63.2 kcal/mol, -74.7 kcal/mol 
showed satisfactory interaction with the respective 
receptors compared to the standard vemurafenib with -
55.1 kcal/mol, -54.7 kcal/mol and -49.3 kcal/mol 
respectively. Finally, the MD simulation was run for 100 
ns for the top docked protein-ligand complexes (DHSilA 
and DHSilB with the B-Raf proteins). After the MD 
simulation run DHSilA was found to be more stable in 
terms of the trajectories of RMSD, RMSF, Rg and H-
bonds.

[ P 3 - 1 0 1 5 ]  I d e n t i  c a t i o n  o f  p l a n t - b a s e d 
multitargeted leads for Alzheimer's disease: In-vitro 
and in-vivo validation of Woodfordia fruticosa (L.) 
Kurz

a,b,# a,bRinky Raghuvanshi , Vijay K. Nuthakki , Lovedeep 
c b,d,e f,gSingh , Bikarma Singh , Sonali S. Bharate , Rajbir 
c a,b,* aBhatti , Sandip B. Bharate . Natural Products & 

dMedicinal Chemistry Division, Biodiversity and Applied 
fBotany Division, PK-PD Toxicology & Formulation 

Division, CSIR-Indian Institute of Integrative Medicine, 
bCanal Road, Jammu-180001, India,  Academy of 

Scientific & Innovative Research (AcSIR), Ghaziabad-
c201002, India, Department of Pharmaceutical 

Sciences, Guru Nanak Dev University, Amritsar-
e143005, Punjab, India, Botanical Garden Division, 

CSIR-National Botanical Research Institute, Lucknow-
g226001, UP, India, Shobhaben Pratapbhai Patel 

School of Pharmacy & Technology Management, 
SVKM's NMIMS, V.L. Mehta Road, Vile Parle (W), 

#Mumbai-400056, India, email: rinky3456raghuvanshi 
@gmail.com, *sbharate@iiim.res.in

The screening of plant extracts library for inhibition of 
acetylcholinesterase (AChE), butyrylcholinesterase 
(BChE), and beta-site amyloid precursor protein 
cleaving enzyme 1 (BACE-1) resulted in identification of 
Woodfordia fruticosa (SBE-80) and Bergenia ciliata 
(SBE-65) as promising multitargeted leads. Further 
validation in in-vivo dementia models displays memory-
enhancing effect of W. fruticosa extract SBE-80 in 
Morris Water Maze and Passive Avoidance test. The 
secondary metabolite of B. ciliata, the catechin-3-O-
gallate shows potent inhibition of both cholinesterase 
enzymes (IC 1.77 and 8.4 μM for rHuAChE, and 50 

eqBChE, respectively) and a mild inhibition of BACE-1. 
Ellagic acid, one of the constituents of W. fruticosa 
inhibits BACE-1 with an IC value of 16 μM. The in-vitro 50 

and in-vivo data and the documented safety profile of W. 
fruticosa indicate its potential for preclinical 
development as a botanical drug for dementia/AD. 

[P3-1016] LC-MS/MS-based investigation of 
extracts from selected hymenopteran insects and 
their antibacterial activity

1,2 2Ashish Kumar Lamiyan , Kuldeep Giri , Srinivas Kiran 
2 1 1Ambatipudi , Archana Chauhan , Neelima R. Kumar . 

1 Department of  Zoology,  Panjab Univers i ty, 
2Chandigarh-160014, Department of Biosciences and 

Bioengineering, Indian Institute of Technology, 
Roorkee, Uttarakhand -247667

Peptides from secretions of hymenopteran stinging 
insects are considered important components of their 
immune system and also play a relevant role in their 
defense mechanism against predators. Herein, by 
using LC-MS/MS analysis, proteome of three different 
hymenopteran insect species of ants, bees and wasp 
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were  i nves t i ga ted  to  de te rm ine  scope  fo r 
hymenopteran toxins towards validation of their 
identification and antimicrobial activity against bacteria. 
Insects (Camponotus compressus (CC), Apis mellifera 
(AM), Polistes wattii (PW)) were collected manually and 
the extracts were prepared by homogenization. 
Subsequently, protein quantification (Bicinchoninic acid 
assay) was done and samples were subjected to LC-
MS/MS analysis. In total we identified 1731 proteins and 
339 proteins were found common in all the groups.  
From the overall comparison of differentially expressed 
proteins (DEPs) between two groups that is AM vs. CC, 
there were 646 proteins found to be upregulated and 11 
were downregulated. Similarly, a comparison between 
AM vs. PW, 762 proteins were upregulated and 32 
proteins were downregulated. However, when a 
comparative analysis between and CC vs. PW was 
performed. We identified 28 proteins were upregulated 
and 516 proteins were downregulated. For determining 
antibacterial activity (MIC) of AM extract against 
Escherichia coli (MTCC739) (0.62 mg/ml) and 
Pseudomonas aeruginosa (MTCC1688) (5 mg/ml), 
CLSI guidelines were followed using broth microdilution 
method. In conclusion, AM, shown potent antibacterial 
activity against Gram-negative bacteria in vitro, which 
presumes the encouragement of other stinging 
hymenopterans to be considered under potential class 
for development of new molecules as clinical candidate 
for combating antimicrobial resistance.

[P3-1017] Pharmacognostic characterization and 
evaluation of antigout activity of Uritica dioca

Shubhangi Sood, Swati Pundir, Ila Das. Shoolini 
University, Bajhol, Solan

Nepenthes khasiana Hook f., is the most effective 
representative member of the genus Nepenthes 
discovered in India. The species has brilliant 
ethnomedicinal significance further to its decorative 
value. Extracts from the Nepenthes plant have anti-
microorganism and anti-irritation results. However, the 
anticancer impact of the Nepenthes plant is not often 
reported, in particular for breast most cancers cells. 
Here, we compare the antitumor results of the ethyl 
acetate extract of Nepenthes thorellii x (ventricosa x 
maxima) (EANT) in opposition to breast most cancers 
cells. Many of those herbal molecules modulate 
mitogenic signals concerned in cell survival, apoptosis, 
cell cycle regulation, angiogenesis, or on strategies 
concerned withinside the improvement of metastases 
arise naturally, in particular in fruits and veggies bur 
additionally in non-comestible plants. Venus flytrap 
(Dionaea muscipula Solander ex Ellis) are tons much 
less investigated, however seem to comprise a wealth 
o f  robust  b ioact ive secondary metabol i tes. 
Dihydropyrimidinase is a member of the cyclic 
amidohydrolase family, which additionally consists of 

allantoinase, dihydroorotase, hydantoinase, and 
imidase.

[P3-1019] Virtual screening, molecular docking and 
dynamics of phytocompounds from Costus genus 
for the treatment of type-2 diabetes mellitus: In 
silico investigation

1 1 2Drashti Bhavsar , Suraj Kutre , Priti Shikhare , Santosh 
2 1Kumar Behera *, Siddheshwar Kisan Chauthe *. 

1 2Department of Natural Product and Department of 
Biotechnology,  National Institute of Pharmaceutical 
Education and Research-Ahmedabad (NIPER-A), Opp. 
Air Force Station, Palaj, Gandhinagar - 382355, 
Gujarat, INDIA

Type II Diabetes mellitus has now become one of the 
most common lifestyle disorders throughout the world, 
the booming figures directs us to the importance of 
developing an effective and rational drug molecule 
which could target majority of population. Natural 
products have been widely explored to dig secondary 
metabolites which could be utilized as potential new 
drug analogue. Here we extend our search through 
investigation of phytocompounds obtained from a 
commonly used plant source namely genus Costus. 
Costus species are used in traditional medicine for the 
treatment of diabetes. It is also popularly known as 
insulin plant. Costus species commonly available in the 
Indian region were studied for identification of 
phytoconstituent. In silico drug development approach 
was utilized to perform the study where the responsible 
phytoconstituents were scrutinized using virtual 
screening, ADMET and molecular docking analysis of 
the library of molecules obtained. As the study was 
region specific, protein target utilized were chosen 
based on their dominance within Indian population. A 
detailed literature survey was conducted to identify the 
hub gene responsible for type II Diabetes mellitus using 
tools like GWAS, STRING. Four hub genes INS, 
IGF2BP2, TCF7L2, and FTO were shortlisted and used 
for the further study. To streamline the library of 
compounds, Virtual screening was done from which 
selected molecules were further analyzed for their 
ADMET properties. Based on the analysis results final 
nine compounds were used for molecular docking 
against the four identified Hub genes. Out of nine 
compounds, compounds like diosgenone, stigasterol 
and cycloartenol showed highest binding score 
compared to standard drug metformin which suggest 
them to be potential next generation anti-diabetic 
molecules.

[P3-1020] In-silico identication of potential anti-
COVID-19 phytochemicals from Cocculus hirsutus: 
A source of phytopharmaceutical for the treatment 
of viral infections
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Cocculus hirsutus is a popular ethnomedicinal herb 
available in Chota Nagpur Plateau and used to cure 
various infectious diseases. Extract of this herb have 
been claimed for eradication of viral infection including 
dengue and corona virus. Here, in this study, we made 
an attempt to find out the potential of small molecules 
effective against novel corona virus by in-silico 
approach from Cocculus hirsutus, which is subjected to 
clinical trial for development of anti-COVID-19 
phytopharmaceutical. To do this, all the reported 
phytoconstituents (17 molecules) of C. hirsutus was 
subjected to the in-silico molecular docking followed by 
molecular dynamics (MD) simulation study against 

procorona virus main non-structural protein (M ). Also, the 
drug likeness (ADMET) of the most effective molecules 
was studied. Molecular docking study reveals that, 3 
compounds of C. hirsutus viz; hirsutine (Pi3), chohirsine 
(Pi4), and haiderine (Pi8) exhibited strong and stable 
binding interactions with the SARS-CoV-2 non-

prostructural main survival protein (M ) which was further 
confirmed by a 100 ns molecular dynamics (MD) study. 
These effective molecules also exhibited remarkable 
good ADME profile and drug-likeness during in-silico 
analysis. Therefore, from this study it can be concluded 
that, the above-mentioned molecules obtained from C. 
hirsutus may be responsible for the anti-COVID 
potential of this herb, which also may help in the 
eradication of this deadly virus with further drug 
development. Keywords:  Cocculus hirsutus; COVID-
19; Molecular docking; MD simulations; Phyto 
chemicals 

[P3-1021] Unraveling the anticancer potential of 
Callistemon citrinus leaf essential oil 

a bSayani Das , Biswatrish Sarkar , Prashanta Kumar 
a,b  a  Deb . Department of Pharmaceutical Chemistry,

School of Pharmaceutical Sciences, Shoolini 
University, Solan, Himachal Pradesh-173229, India, 
b Department  of  Pharmaceut ica l  Sciences & 
Technology, Birla Institute of Technology, Mesra, 
R a n c h i ,  J h a r k h a n d - 8 3 5 2 1 5 ,  I n d i a .  e m a i l : 

 sayanid703@gmail.com, shaandeb2010@gmail.com

Essential oil obtained from medicinal and aromatic 
plants are found to be the great source various potential 
anticancer and antimicrobial small molecules. 
Callistemon citrinus is a common ornamental tree in the 
lower Himalayan region. In the current study, we 
explored the anticancer and antimicrobial potential of 

Callistemon citrinus leaf essential oil. In-vitro 
cytotoxicity study by MTT assay was performed in 
hepatocarcinoma (HepG2), melanoma (B16F10), and 
lunch cancer (A549) cell line. Further, detection of 
apoptosis was assessed by microscopy with florescent 
dye. Estimation of ROS also performed using Flow 
cytometric analysis using DCF-DA fluorescent probe. 
Cytotoxicity study showed the the IC  value of essential 50

oil in B16F10 cells is 33.8 g/mL, 38.9 g/mL in A549 cells, 
and 45.5 g/mL in HepG2 cells respectively. Microscopic 
evaluation and ROS estimation study revealed that the 
studied essential oil causes elevation of ROS which 
might have led to apoptosis. From the findings it can be 
concluded that the essential oil obtained from 
Callistemon citrinus leaf may contain natural anti-
cancer compounds that can be exploited for therapeutic 
purpose.

[P3-1022] Pharmacognostic characterization and 
antibacterial and anti oxidant activity of leaves 
Euphorbia hirta Linn

Nidhi Sharma and Maneesha Bhardwaj. School of 
Pharmaceutical Sciences, Shoolini University. Bajhol, 
Solan, Himachal Pradesh -173229, India.

Euphorbia hirta Linn (Family: Euphorbiaceae) is an 
annual medicinal weed that is widely referred to as the 
Asthma plant. It's not only a weed, but it's also a 
therapeut ic  p lant .  E. h i r ta  is  used to t reat 
gastrointestinal problems (diarrhoea, dysentery, 
intestinal parasitosis, and so on), as well as bronchial 
and respiratory ailments (asthma, bronchitis, hay fever, 
and so on), and conjunctivitis. E. hirta is also said to 
have hypotensive and tonic effects. Eyelid styes are 
treated with stem sap, and swelling and boils are treated 
with a leaf poultice. It contains rutin, protocatechuic 
acid, gallic acid, β-amyrin, 24-methylenecycloartenol, 
β-sitosterol, heptacosane, shikimic acid, rhamnose, 
campho l ,  que rc i to l , 1 ,4 ,6 - t r i -O-ga l l oy l -β -D-
g lucose,1 ,3 ,4 ,6- te t raO-ga l loy l -β-D-g lucose, 
euphorbin-A, euphorbin-B, euphorbin-C and 
euphorbin-D. Euphorbia hirta stem sap has traditionally 
been used to cure eyelid styes. Therefore; this research 
work  i nc ludes  ex tens i ve  pha rmacognos t i c 
standardization and physicochemical standardization, 
HPTLC analysis, Flouroscence analysis, antioxidant 
activity and in vitro antibacterial activity. Objective: The 
aim of this articles to evaluate the pharmacognostic 
standardization of whole plant of Euphorbia hirta, 
extraction and phytochemical investigation, HPTLC 
and fluorescence profiles of Euphorbia hirta leaves 
along with the assessment of Euphorbia hirta for the 
treatment of stye. Materials and methods: Euphorbia 
hirta collected from sub-Himalayan region of Himachal 
Pradesh, India was authenticated and then studied for 
various pharmacognostic and physicochemical 
parameters employing proper quality control methods 
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for medicinal plant materials designed by the WHO. 
Extracts and fractions of air-dried coarse plant powder 
were prepared and were identified for the presence of 
various classes of compounds using preliminary 
phytochemical screening. HPTLC of Ellagic acid, 
Quercetin, Gallic acid, Rutin compounds reported from 
the plant and quantified from n-hexane, chloroform, 
ethyl acetate and ethanol extract of E. hirta Linn was 
carried out and lastly, fractions were assessed for 
antibacterial activity by using disc diffusion method 
against Dimethylsulfoxide (solvent) and ampicillin (5 
mg/ml) were used as negative and positive controls and 
Minimum inhibitory concentration (MIC) method. And 
anti-oxidant activity by using DPPH scavenging 
method. Results: Transverse section, powder 
microscopy, leaf constants, and physicochemical 
parameters revealed valuable data to set up standards 
for the plant. The whole plant of Euphorbia hirta was 
chosen because it has traditionally been used to treat 
stye, however there was no scientific evidence for its 
use as an antibacterial agent for stye. Therefore this 
work was an attempt to scientifically prove it's 
traditionally claimed antibacterial activity by taking 
multiple extracts. Pharmacognostic characters and 
physicochemical parameters of the plant was identified 
and recorded. Results of preliminary phytochemical 
screening concluded the presence of alkaloids, 
carbohydrates, steroids, terpenoids, flavonoids, 
tannins in Euphorbia hirta, Ethanolic extract found to 
contain more total phenolic content than total 
flavonoidal content. HPTLC standardization concluded 
that plants were correct after meeting the prescribed 
standards. All the extracts of E. hirta were standardized 
using marker compounds Ellagic acid, Gallic acid, 
Quercetin and Rutin. Rf values obtained are, 0.47, 0.70, 
0.96 and 0.53, respectively. Antioxidant study revealed 
concentration dependent increase in percent 
scavenging of DPPH. The maximum antibacterial 
activity was observed in ethanol extract (zone of 
inhibition: 17±1.0 mm) against S. aureus. Whereas in E. 
coli, the maximum antibacterial activity was observed in 
ethanol extract (zone of inhibition: 15.6±0.5 mm). The 
maximum MIC value was observed in ethanol extract 
(MIC: 0.25 mg/ml) chloroform (MIC: 0.5 mg/ml) and n-
hexane (MIC: 2 mg/ml) against S. aureus. Whereas in 
E. coli, the maximum MIC value was observed in 
ethanol extract (MIC: 0.5 mg/ml). Conclusion: The 
present study provides referential information for 
identification, authentication, and standardization of 
this highly important crude drug.

[P3-1023] Phytochemical analysis and prediction of 
anti-sars-cov-2 activity through in-silico approach 
of arogyamrita kwath

1 2 1Akash Dey , Akash Kendre , Madhu Babu , Ramdas 
3 2 1Maganti , Prasad V Bharatam , Sanjay M. Jachak *. 

1Department of Natural Products, National Institute of 

Pharmaceutical Education and Research (NIPER), 
Sector-67, S.A.S. Nagar, Punjab-160062, India, 
2Department of Medicinal Chemistry, National Institute 
of Pharmaceutical Education and Research (NIPER), 
Sector-67, S.A.S. Nagar, Punjab-160062, India, 
3Department of Kayachikitsa, Shri Dhanwantry 
Ayurvedic Col lege and Hospi ta l ,  Sector-46, 
Chandigarh,  Pun jab-160047,  Ind ia ,  *emai l : 
sanjayjachak@niper.ac.in

Introduct ion: Arogyamri ta Kwath (polyherbal 
formulation), is an Ayurvedic remedy mostly used for 
respiratory discomfort. This formulation is comprised of 
ten plants, namely Albizia lebbeck, Andrographis 
paniculata, Tinospora cordifolia, Adhatoda vasica, 
Solanum xanthocarpum, Curcuma longa, Glycyrrhiza 
glabra, Terminalia bellirica, Withania somnifera and 
Trachyspermum ammi. Objectives & Methodology: In-
silico molecular docking of phytoconstituents present in 
plants have been performed against eight viral target 
enzymes, i.e., PLpro, Mpro, replicase, RDRP, helicase, 
exoribonuclease, endoribonuclease and membrane 
protein. TLC profiling and UHPLC of formulation and its 
fractions have been performed. Results: LC-HRMS 
analysis of various fractions viz. n-hexane, ethyl acetate 
and n-butanol prepared from formulation and their 
correlation with in-silico study revealed that 4 
phytoconstituents identified in formulation showed 
activity against COVID-19 viral proteins. Four 
phytomolecules detected in LC-HRMS were catechin, 
vasicinone, solasonine and rutin. Catechin showed 
Glide GScore of -8.092 against PLpro, -6.571 against 
helicase and -6.943 against endoribonuclease. 
Vasicinone showed GScore of -7.881 against PLpro. 
Solasonine showed GScore of -5.543 against RDRP. 
Rutin showed GScore of -7.793 against Mpro, -5.173 
against RDRP, -6.414 against helicase, -6.446 against 
endoribonuclease. Conclusions: Based on the above 
studies, it can be concluded that these four 
phytoconstituents present in the formulation may be 
responsible for anti-viral effect of the formulation 
against SARS-CoV-2 virus.  The safety profiling of this 
formulation need to be performed via cell-based assay 
before its commercialization. 

[P3 -1024]  Economica l  sca le -up  process 
development for the high yield and high purity 
lutein from the waste natural product

Kalyan Kumar Sethi, Kamble Mahesh Gopichand, KM 
Abha Mishra, Akkewar Ashish Sunil. National Institute 
of Pharmaceutical Education and Research Guwahati.

A low-cost scale-up process for Lutein production was 
developed. The preferred natural source of lutein was 
chosen to be marigolds. The waste marigolds were 
collected from the various waste of the temples, 
functions, etc. The lutein was isolated with the help of a 
chemical process from the marigold. Lutein ester was 
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isolated from the powder marigold using a very 
nonpolar solvent. The dried lutein ester was further 
reacted with an alcoholic inorganic strong base for 
saponification to get free lutein. The experiment was 
repeated multiple times to validate the process's 
robustness. The process itself produces a high yield of 
>10% and market standard >90% pure lutein without 
the process of purification. To get the reference 
standard lutein the synthesized lutein was purified. At 
every step, the organic solvent was recovered. Thus, 
the scale-up process is very economical and less time-
consuming. The process can also be implemented as 
waste management, which produces valuable 
pharmaceutical and nutraceutical products.

[P3-1025] Inhibition of pyroptosis via NLRP3/ 
Caspase 1 signaling pathway while improving 
autophagy by carvacrol protects the heart from 
lipopolysaccharide-induced cardiomyopathy in 
mice

 Bidya Dhar Sahu, Shubhang Joshi, Sourav Kundu.
Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Guwahati, PIN-781101, India.

Sepsis-induced cardiomyopathy is a global burden and 
needs urgent research because of its high prevalence 
and overwhelming death rate. Lipopolysaccharide 
(LPS) is a well-known agent to induce septic conditions. 
Inflammatory response and reactive oxygen species 
(ROS) generation play a prominent role in the 
pathogenesis of sepsis-induced cardiomyopathy. 
Carvacrol (CVL), a monoterpene phenol, is reported to 
have anti-inflammatory and antioxidant properties. In 
this study, we evaluated the effect of CVL in LPS-
stimulated H9c2 cardiomyoblast cells in vitro and in 
Balb/c mice in vivo. The results from in vitro studies 
indicated that CVL inhibits ROS generation, interfered 
with NLRP3 inflammasome activation and pyroptosis, 
and promoted autophagy in H9c2 cells. In mice, CVL 
intervention improved the survival rate in septic 
conditions. The CVL administration markedly alleviated 
the LPS-induced reduction in the ejection fraction (%) 
and fraction shortening (%) compared to the LPS alone 
administered group. Likewise, the levels of endogenous 
antioxidants, superoxide dismutase (SOD) and 
reduced glutathione (GSH), and the lipid peroxidation 
marker, malondialdehyde (MDA), were normalized with 
CVL treatment. CVL also decreased the LPS-induced 
tumor necrosis factor-α (TNF-α) and interleukin-1 beta 
(IL-1β) levels and histopathological alterations in the 
heart. Further mechanistic findings disclosed that CVL 
reduced the protein levels of NLRP3, ASC, caspase 1, 
IL-1β, and IL-18 and the pyroptosis indicative protein, 
gasdermin-D (GSDMD) in the heart compared to the 
LPS induced group. The LPS-induced decrease in the 
autophagy indicative proteins, beclin1 and p62 in the 

heart, were also significantly increased in the CVL 
treatment group. Altogether, our findings demonstrated 
tha t  CVL cou ld  po ten t i a l l y  p reven t  sep t i c 
cardiomyopathy.

[P3-1026] Reference range of plasma fatty acids in 
North Indian pregnant population

a bShubham Thakur , Amrit Pal Kaur , Kanwardeep 
c b  dSingh , Rajpinder Kaur , Manpreet Kaur , Subheet 

a,e* aKumar Jain . Department of Pharmaceutical 
dSciences, Department of Punjab School of Economics, 

eCentre for Basic and Translational Research in Health 
Sciences, Guru Nanak Dev University, Amritsar, 

b143005, India,  Department of  Obstetr ics & 
cGynaecology,  Depar tment  o f  Microbio logy, 

Government Medical College, Amritsar, 143001, India. 
* e m a i l :  s u b h e e t j a i n @  r e d i ff m a i l . c o m , 
subheetjain@gmail.com

Reference values for Fatty Acids (FAs) are not well 
defined in the Indian population. Therefore, it is critical 
to establish FAs reference range for the healthy non-
pregnant and pregnant Indian population. The present 
multi-centric, and cross-sectional study determines the 
95% reference interval for FAs in an apparently 
pregnant Indian population and compare it to the 
healthy non-pregnant women. Physicians identified 164 
reference individuals as healthy (56 non-pregnant and 
108 pregnant) at various government and private 

th thhospitals of northern India. The 95  and 97.5  percentile 
reference limits were used to estimate the 95 percentile 
of the reference distribution. The reference ranges 
observed for Alpha-linolenic acid (0.29-0.42%; 0.36-
0.58%), Docosahexaenoic-acid (3.38-4.23%; 3.8-
4.55%), Eicosapentaenoic-acid (1.24-1.76%; 1.09-
1.62%), Docosapentaenoic-acid-3 (0.61-0.69%; 0.65-
0.76%), Linoleic-acid (18.44-20.75%; 19.51-21.88%), 
gamma-linolenic-acid (0.24-0.35%; 0.32-0.42%), 
Eicosatrienoic-acid (0.26-0.32%; 0.34-0.39%), 
Arachidonic-acid (9.29-11.02%; 10.02-11.56%), 
Docosatetraenoic-acid (0.62-0.89%; 0.79-1.09%), 
Docosapentaenoic-acid-6 (0.23-0.31%; 0.33-0.41%), 
Eicosatrienoic-acid (1.17-1.41%; 1.43-1.74%), 
Eicosenoic-acid (0.28-0.38%; 0.37-0.49%), Nervonic-
acid (1.39-1.69%; 1.41-1.74%), Palmitoleic-acid (1.17-
1.58%; 2-2.66%), Oleic-acid (19.8-22.26%; 19.68-
22.94%), Myristic-acid (1.16-1.68%; 0.82-1.3%), 
Palmitic-acid (20.05-21.8%; 20.7-22.43%), Stearic-
acid (11.34-12.56%; 10.29-11.02%), Arachidic-acid 
(0.17-0.2%; 0.18-0.23%), Lignoceric-acid (0.81-1.08%; 
0.77-1.08%), trans-palmitoleic-acid (0.22-0.29%; 0.26-
0.37%), trans-oleic-acid (0.55-0.72%; 0.68-0.84%), 
t rans- l inoleic-acid (0.38-0.54%; 0.42-0.59%) 
respectively for non-pregnant and pregnant women. 
Furthermore, total FAs were significantly (p≤0:05) 
higher in women aged 31-45 years than in women aged 
16-30 years. whereas, there was no significant change 
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in total FAs profile based on omega-supplementation, 
diet category, preterm-birth history, and gestation 
period. Thus, the current study provides information 
about an individual who is deficient in FAs and the dose 
required to increase FA concentrations in the body.

[P3-1027] Enzyme inhibitory and antioxidant 
activity of Ixora chinensis Lam.: Potential 
application in the management of diabetes

a a bPalvi Sharma , Ankita Rajput , Nitish Kumar , Sukhprit 
c aSingh  and Saroj Arora *, Department of Botanical and 

bE n v i r o n m e n t a l  S c i e n c e s ,  D e p a r t m e n t  o f 
 cPharmaceutical Sciences, Department of Chemistry, 

Guru Nanak Dev University, Amritsar, Punjab, India. 

The prevalence of diabetes is on a steady increase 
worldwide and is identified as one of the main threats to 

sthuman health in the 21  century. The pharmacological 
effects of medicinal plants play a primary role in the 
management  o f  d iabe tes  me l l i t us  o r  as  a 
complementary therapy. Based on traditional 
knowledge, Ixora chinensis leaves were selected for the 
screening of antidiabetic activity. Leaf extracts were 
prepared using solvents of increasing order of polarity 
viz. hexane, chloroform, ethyl acetate, n-butanol, 
methanol and water by maceration. All extracts were 
compared for their in vitro antioxidant and antidiabetic 
activities. In both, antioxidant and antidiabetic assays, 
ethyl acetate extract was more potent as compared to 
other extracts. Based on this, ethyl acetate extract was 
further screened for the detection of eleven different 
polyphenols using ultra high-performance liquid 
chromatography (UHPLC). Out of these, gallic acid, 
chlorogenic acid, caffeic acid, umbelliferone, coumaric 
acid and kaempferol were detected in the extract. The 
detected polyphenols were further subjected to in-silico 
analysis in order to determine their interaction with α-
amylase and α-glucosidase involved in the 
pathophysiology of diabetes. The binding energy of 
caffeic acid was closer to acarbose (reference 
compound) in case of α-glucosidase. Whereas in case 
of α-amylase, caffeic acid and kaempferol have shown 
binding energies nearer to that of acarbose. The whole 
study concluded that caffeic acid and kaempferol have 
shown good interaction with concerned enzymes hence 
might contribute to the antidiabetic potential of the plant.

[P3-1028] Dual combination of ellagic and salicylic 
acid for atopic dermatitis to exhibit anti-
inammatory action, skin softening effect and 
exhibit antioxidative effect. 

Taranjeet Kukreja, Prof. Swarnlata Saraf. University 
Institute of Pharmacy, Pt. Ravi Shankar Shukla 
University, Raipur - 492010, Chhattisgarh, India.

In healthy individuals, balance exists between of T cells 

(Th1, Th2, Th17, Th22). The primary immune 
dysfunction hypothesis invokes an imbalance in the T 
cell subsets, with Th2 cells predominating; produces 
type 2; interleukin IL-4, IL-5, and IL-13, causing 
increase in IgE from plasma cells. In chronic AD, Th1 
cells are predominate. Th17 cells found to be elevated 
in patients with AD. Nutraceuticals with anti-
inflammatory and antioxidant characteristics are 
researched as potential treatments for inflammatory 
processes. Topical applications are used in skin 
conditions because they lower chance of adverse 
systemic effects and stop drugs being broken by first-
pass metabolism. We used lipid-based nanoparticles; 
NLC, promising technique to increase cutaneous drug 
penetration because of the skin's hydrophobicity. We 
present NLC in this research as a technique to enhance 
cu taneous  de l i ve ry  o f  na tu ra l  compounds . 
Phytopharmaceuticals, have drawn increasing 
attention recently due to claims that they have less 
negative effects, its Widespread availability, Potency 
and efficiency is very high, Low cost than synthetic 
medications. Salicylic acid acts by allowing the protein 
keratin, a component of the skin's structure. Assists in 
removing dry, scaly skin by helping to loosen it. 
Combining ellagic and salicylic acid allows effective 
penetration in by removing the top layer of skin. The 
present research is to deliver the drug to the topical 
portion on the skin for exhibiting anti-inflammatory effect 
and enhancing skin softening and also to prevent the 
common skin infection caused by Staphylococcus 
aureus (secondary skin infection). Therefore, our study 
accomplishes in exhibiting anti-inflammatory action, 
skin softening effect and exhibit antioxidative effect for 
atopic dermatitis.

[P3-1029] Hepatoprotective action of Phyllanthus 
n i r u r i  a n d  A n d r o g r a p h i s  p a n i c u l a t a  i n 
antitubercular drug induced hepatitis in rats

1 1 1Sanjeev Khanth P E , B S Kalra , Shalini Chawla , 
2 3 1Akhilesh Mishra , Shramana Mandal . Department of 

Pharmacology, Maulana Azad Medical College, New 
2Delhi- 110002, India. Central Animal House facility, 

Maulana Azad Medical College, New Delhi- 110002, 
3India. Department of Pathology, Maulana Azad Medical 

College, New Delhi- 110002, India.

Isoniazid(H) and Rifampicin(R) are the common drugs 
causing hepatitis in patients undergoing Antitubercular 
therapy (ATT). This often results in discontinuation of 
the therapy or change in the treatment regimen. Free 
radical injury by drug metabolites has been postulated 
as cause of liver damage. The herbal extracts of 
Phyllanthus niruri and Andrographis paniculata 
possess antioxidant activity. We postulated this study 
with the aim of studying hepatoprotective potential of 
Phyllanthus niruri and Andrographis paniculata alone 
and in combinations against hepatotoxicity induced by 
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Isoniazid(H) & Rifampicin(R) combinations in rats for 14 
days. Hepatotoxicity was induced in Sprague Dawley 
rats by administering Isoniazid (100 mg/kg, po) and 
Rifampicin (100 mg/kg, po) combination for 14 days. 
Each group of rats were simultaneously treated with 
Phyllanthus niruri (125 mg/kg, po), Andrographis 
paniculata (125 mg/kg, po) and in combination of both 
for 14 days. Assessment of hepatotoxicity was done by 
evaluating serum total bilirubin, serum aspartate 
a m i n o t r a n s f e r a s e  ( A S T ) ,  s e r u m  a l a n i n e 
aminotransferase (ALT), liver superoxide dismutase 
(SOD), liver catalase levels and histopathological 
examination of liver. Rats treated with Phyllanthus niruri 
(125 mg/kg, po) and Andrographis paniculata (125 
mg/kg, po) alone and in combination prevented the 
deranged liver enzymes, antioxidant levels improved 
the liver histology significantly which had occurred 
when rats were treated only with Isoniazid (100 mg/kg, 
po) and Rifampicin (100 mg/kg, po). Extracts of 
Phyllanthus niruri and Andrographis paniculata both in 
monotherapy and combination has hepatoprotective 
action against the hepatotoxicity induced by Isoniazid 
and Rifampicin.

[P3-1030] Flexible vesicles-based hydrogel of 
astaxanthin for topical management of atopic 
dermat i t is  in  Balb /C mice:  Formulat ion, 
optimization, ex vivo and in vivo evaluation

Chetna Hemrajani,  Poonam Negi. School of 
Pharmaceutical Sciences, Shoolini University of 
Biotechnology and Management Sciences, Solan, India 
173 212.

Astaxanthin (AST) as an antioxidant outperforms 
vitamin C, vitamin E, and CoQ10 in its antioxidant 
capability and has significant commercial value in 
nutraceutical, food, cosmetic and pharmaceutical 
industry. The molecule has shown promise in the 
treatment of ROS related disease, atopic dermatitis. It 
however  p resen ts  few d rawbacks  such  as 
photosensitivity, low skin permeation, retention. To 
overcome these limitations and achieve improved 
efficacy, AST loaded flexible membrane vesicles were 
prepared. The optimized formulation was of uniform 
size and nano-range. Its DSC study revealed that 
intrinsic crystalline peak of AST was absent in 
nanocarrier formulations indicating complete 
solubilization and stability of the AST inside the AST-
loaded nanocarrier formulations. AST hydrogel 
prepared using carbopol 934, exhibited optimum 
rheological and textural attributes, showed better 
permeation, retention vis-à-vis AST suspension. 
Further, AST-loaded FMVs demonstrated significantly 
enhanced effect against atopic dermatitis vis-à-vis pure 
AST suspension and tacrolimus gel, as evidenced by 
reduction in IL-4, IL-5 and IFN-γ levels, and ratified by 
histopathological analysis. Thus, the developed AST 

loaded FMV gel promises efficacious and stable drug 
delivery system for topical therapy of atopic dermatitis.

[P3-1031] Comparative assessment of extraction 
methods and quantitative estimation of Luteolin in 
the shell of peanut by HPLC

A k a n k s h a ,  M o h d  M u j e e b .  D e p a r t m e n t  o f 
Pharmacognosy & Phytochemistry, Faculty of 
Pharmacy, Jamia Hamdard, New Delhi-110062, India.

Luteolin, a flavonoid abundant in plants worldwide, 
demonstrates a spectrum of biological activities. It has 
been responsible to treat various pharmacological 
activities. Objective: To find out the ideal organic solvent 
and extraction techniques of luteolin from the shell of 
peanut and quantitative estimation of luteolin through 
high performance liquid chromatography (HPLC) 
method. Methods: The shells of groundnuts were 
identified by a taxanomist, cleaned, dried shade and 
powdered. Macceration, Reflux, Soxhlet, Sonication, 
Microwave assisted extraction (MAE) were used for the 
extraction of luteolin from the shell of groundnuts using 
solvents of varying polarity such as methanol, ethanol 
and chloroform. A simple HPLC method was used to 
determine the quantity of luteolin in each sample 
extract. Result: The calibration plot of standard luteolin 
showed a linear relationship in the concentration range 

2 of 100-800µg/ml with a correlation coefficient r of 0.997. 
The ethanolic extract was found to contain highest 
amount of luteolin and among various techniques was 
observed to be most efficient. Conclusion: Based on the 
HPLC results, it can be concluded that MAE techniques 
using ethanol is better than the other extraction 
techniques and should be preferred for the extraction 
and isolation from the shell of ground nuts in research 
lab or industries. 

[P3-1032] The nutritional composition of polyherbal 
blended papaya based jam for pediatric and 
geriatric patients

Patel Kunj D., Patel Krina R., Patel Rutwa N., Gajjar 
Umang. Shree S.K Patel College of Pharmaceutical 
Education and Research, Ganpat University, Mehsana, 
Gujarat, India.

The papaya, or Carica papaya, was an uncommon and 
exotic fruit but is now available throughout most of the 
year. Papayas are a soft, fleshy fruit with a wide range of 
culinary applications. It can reduce incidence of heart 
disease, diabetes, and cancer are few health 
advantages of papaya utilization. It also helps with 
digestion, is a good source of vitamins A, B, E, C, and K, 
as well as zeaxanthin, an antioxidant, beta-carotene, 
choline, and calcium. Lemon and lime juice are 
excellent for enhancing flavors. One medium size 
papaya fruit contains 224 percent of the daily necessary 
amount of vitamin C, making it one of the best sources 
of this vitamin. About 120 calories, 30 grams of 
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carbohydrate, 5 grams of fiber, and 18 grams of sugar 
are included in one medium papaya. This project 
attempts to create a jam using herbal components that 
boost the body's defences against illness (papaya, 
cinnamon, amla, turmeric, coriander, and tulsi). In this 
project, traditional plants with immunity-boosting 
potential are used to create polyherbal jam. The 
presence of 12 key nutrients, including calories, salt, 
potassium, total carbohydrate, dietary fiber, sugar, 
protein, vitamins C, A, and B , calcium, and iron, was 9

examined in the polyherbal jam. This study 
demonstrated the high calorie, carbohydrate, and 
vitamin C content of polyherbal jam along with immunity 
boosting potentials. 

[P3-1033] Phytochemical studies of Ficus 
geniculata Kurz leaves with special emphasis on 
antioxidant and anti-inammatory properties

1Shivani Baskey, Monika Bhardwa , Mansi Agarwal and 
P a p i y a  M i t r a  M a z u m d e r .  D e p a r t m e n t  o f 
Pharmaceutical Sciences and Technology, Birla 
Institute of Technology, Mesra Ranchi- 835215, 
Jharkhand, India.

The terrestrial deciduous trees in the Moraceae family 
have served as a source of various medicines and 
nutritious vegetables for several civilizations throughout 
history. The tribal population of Jharkhand depend on 
Ficus species for the treatment of various ailments 
including leukorrhea. The focus of this study is to 
determine the various phytochemical constituents 
present in Ficus geniculata Kurz leaves, emphasising 
the antioxidant and anti-inflammatory properties for the 
cure of various ailments. The free radical scavenging 
activity and total phenolic content were determined in 
Petroleum ether, Chloroform, Ethyl Acetate, Methanol 
and Hydro Ethanolic extract of Ficus geniculata leaves. 
The presence of flavonoids contribute to the antioxidant 
and anti-inflammatory properties. Therefore, the 
bioactive constituents in these leaves may be a factor in 
their ability to reduce inflammation. Methanolic extract 
of Ficus geniculata Kurz leaves shows highest  total 
phenolic content and free radical scavenging activity 
against 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2-
Azio-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) 
and ferric reducing antioxidant power (FRAP) followed 
by Ethyl Acetate and Chloroform. However, more 
research is required, including the separation of 
bioactive substances, validation of in vitro activity in 
animal models, and a deeper examination of the 
severity of adverse effects, or absence thereof.

[P3-1034] Investigation of the effect of Eriobotrya 
japonica on chronic unpredicted mild stress 
associated neurological complications like 
depression, anxiety, and cognitive decline

Pappu Ghosh, Pranchal Garg, Arun Prashar. School of 
Pharmaceutical Sciences, Shoolini University of 
Biotechnology & Management Sciences, Bajhol, Solan, 
Himachal Pradesh-173229, India. 

It is now clear that long-term stress is linked to cognitive 
decline, anxiety, and depression, learning and memory 
dysfunction and relatively few research have looked at 
potential ways to stop these stress-related diseases. 
We previously discovered an extract from E. japonica 
leaves that effectively reduced problems caused by 
stress. Therefore, the goal of the current investigation is 
to determine how E. japonica affects Chronic 
unpredictable mild stress (CUMS)-induced learning 
and memory impairment, depression, anxiety, cognitive 
decline, and neurodegeneration. Animals were given 
300 mg/kg of E. japonica leaf extract orally for 21 days 
while they were under unexpected stress. Between 
days 22 and 26, the impact of CUMS and E. japonica 
therapy on animal behaviour was evaluated. Afterward, 
the hippocampus was processed to evaluate neuronal 
damage, oxidative and inflammatory stress. Results 
revealed that stressed animals were highly anxious 
(Elevated Plus Maze and Open Field), showed 
depressive like behaviour (sucrose preference task), 
performed poorly in short-term and long-term 
associative memory task (Morris Water Maze and Novel 
Object Recognition). Animals under chronic stress 
responded better to an extract of E. japonica leaves. 
When compared to CUMS, the therapy with E. japonica 
leaves extracts dramatically decreased anxiety, 
attenuated depression, improved cognitive impairment, 
and reversed neurodegeneration. In conclusion, E. 
japonica leaves extract can efficiently prevent stress 
induced neurological complications by rescuing brain 
from oxidative and inflammatory stress.

[P3-1035] Formulation and evaluation of date seed 
body scrub

Tanvi D Gandhi, Malvika J. Patel, Dr. Nikunjana A. Patel, 
Dr. R. P. Patel. Shree S. K. Patel College of 
Pharmaceutical Education & Research, Ganpat 
University, Mehsana-384012, Gujarat. Email: 
tanvidiya1203@gmail.com

Many recent studies in the field of cosmetics have 
focused on organically sourced substances. Products 
made from organic materials are safe, high quality, 
cruelty-free, and more effective than those made from 
synthetic materials. Many organic compounds are 
known to be physiologically active in humans and have 
an extended storage capacity and long-lasting 
environmental effects. Agro-industrial waste has 
recently increased substantially, and the disposal of 
date palm waste, often performed in primitive ways 
such as burning, is harmful to the environment. Fruit 
processing industries generate over 10% of the total 
date seed waste daily, which could be converted into 
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useful food products. Date fruit and seed are rich in 
sugar, vitamins, fiber, minerals, and phenolic 
compounds with antioxidant and anti-inflammatory 
properties that significantly promote human and animal 
health. This waste is rich in bioactive compounds and 
essential oils used in many kinds of food, medicine, and 
cosmetics. Date seed oil can protect skin against the 
damage due to the exposure to UV-B irradiation and 
also repair the human skin which could be due to the 
antioxidant activity. The presence of natural 
antioxidants such as phenols and tocopherols in date 
seed oil was capable to prevent keratinocytes oxidative 
damage caused by the exposure of hydrogen peroxide 
on the skin. Gel based body scrub was developed using 
date seeds and natural gelling agents such as xanthan 
gum. The developed formulation was evaluated for pH, 
Viscosity, Spreadability, after feel, skin irritation etc. The 
results showed the compatibility of prepared gel with 
skin. So, it can be concluded that the developed 
formulation will be the good example of best and 
cheaper cosmetics out of date industry waste. 

[P3-1036] Development of minerals and vitamin rich 
herbal energy drink

Malvika J. Patel, Tanvi D Gandhi, Dr. Nikunjana A. Patel, 
Dr. R. P. Patel. Shree S. K. Patel College of 
Pharmaceutical Education & Research, Ganpat 
University, Mehsana-384012, Gujarat. Email: 
malvika66829@gmail.com

Tamarind, commonly known as Indian palm is a rich 
source of not only dietary fibers but minerals such as 
sodium, potassium, calcium, magnesium, iron 
phosphorus along with some essential amino acids and 

antioxidant phytochemicals like tannin, saponin  is etc. It
also a good source of vitamin C and B complex. The 
other herb Amlaki is also a good source of vitamin C and 
possesses immunomodulatory property. These two 
herbs are locally used during Navaratri fasting along 
with Mishri to combat the energy loss and nutrient 
deficiency. By considering this phenomenon, an instant 
energy drink with minerals and vitamins was prepared. 
The prepared formulation was evaluated for 
morphological parameters by 9-hadonic methods. It 
w a s  a l s o  e v a l u a t e d  f o r  m i n e r a l  c o n t e n t . 
physicochemical parameters such as ash value, 
moisture content, fiber content, protein content, vitamin 
content, anti-oxidant activity etc. The results of 
organoleptic parameters by 9-hedonic points showed 
that the prepared formulation has excellent taste, 
texture, aroma and mouth feeling. The mineral content 
analysis also supports the literature claim and showed 
the presence of various minerals, vitamins, protein. So, 
it can be concluded that prepared energy drink will be 
the value addition for unripe tamarind and amla 
cultivated at our Ganpat university campus.

[P3-1037] Investigating anti-asthmatic potential of 
Brugmansia suaveolens leaf extract/ fractions

Aditi Sharma, Kanchan Sharma, Anurag, Rohit Goyal. 
School of Pharmaceutical Sciences, Shoolini 
University, Solan, HP 173229.

Introduction: Brugmansia suaveolens commonly 
known as Angel's trumpet belongs to family: 
Solanaceae and contains tropane alkaloids such as 
scopolamine and hyoscyamine which are known to 
possess anti-cholinergic action useful in respiratory 
asthma. Objective: The present study aimed 
speculating anti-asthmatic effect of Brugmansia 
suaveolens extract/ fractions under experimental 
research. Methodology: Leaves are extracted using 
90% hydro-alcoholic solvent and fractions were 
prepared. Test samples were evaluated using in-vitro 
anti-inflammatory activity (using NO and protein 
denaturation), anti-oxidant activity (ABTS and DPPH 
assay), MTT cytotoxicity assay using JURKAT J6 cell 
lines, ex-vivo bronchodilation activity using rat tracheal 
chain muscle and in-vivo anti-asthmatic activity. Anti-
tussive activity using citric acid and anti-asthmatic 
activity using ovalbumin models in Male Hartley guinea 
pigs (n=4). Acute toxicity study as per the OECD 423 
guidelines was performed. Results: The HA extract and 
prepared fractions exhibited significant anti-
inflammatory and anti-oxidant activities. Promising 
inhibition was observed in the growth of Human T-
leukaemia cells, JURKAT j6. The ex- vivo study showed 
potent bronchodilation with PA2 value of 2.16 µg/ml 
against graded dose of acetyl choline (0.8-8 µg/ml). In 
in-vivo studies, HA extract at 100 and 200 mg/kg 
produced significant increase in latency time and 
decrease in cough frequency. The extract increased the 
GSH level, reduced lipid peroxidation and nitric oxide 
levels in animals. Conclusion: The findings from the 
present investigation may conclude that the leaves 
extract of B. suaveolens has marked therapeutic 
potential in the treatment and prevention of asthma. 
Moreover, Butanol IC fraction showed marked anti-
inflammatory, anti-oxidant and bronchodilatory actions. 

[P3-1038] Potential role of sausurramines, 
elantolactone, costunolides, dehydrocostus 
lactone, beta sitosterol in pharmacological efcacy 
of Saussurea costus for chronic liver diseases: In-
silico, in-vitro, phytochemical and in-vivo studies

1* 2 1Rohit Kumar Nadda  and Rohit Goyal . Faculty of Basic 
2Sciences, School of Pharmaceutical Sciences, 

Shoolini University, Solan, Himachal Pradesh 173229, 
India.

Background: Saussurea costus commonly called as 
Kuth: roots from Western Himalayan region are used to 
treat jaundice and obesity which are attributed with 
oxidative and inflammatory pathologies. Aim of the 
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study: The aim of the study is to determine in-vitro & in-
vivo efficacy of bioactive fractions from S. costus 
collected from different regions in Western Himalayas 
for liver disorders. Material and methods: Root samples 
of the S. costus were procured from its natural habitats 
in Gumrang & Gispa of Himachal Pradesh, Malari & 
Bampa of Uttarakhand and Sonmarg of Jammu & 
Kashmir. For the biological efficacy, extracts & fractions 
were evaluated using 1-diphenyl-2-picrylhydrazyl 
(DPPH), H O , nitric oxide (NO) assays, reducing 2 2

power, albumin denaturation test, and HRBC 
membrane stabilization. In-vivo evaluation for hepatic 
protection was assessed using paracetamol (PCM) 
induced hepatic toxicity and high fat diet (HFD) + binge 
alcohol induced steatohepatitis models. In-silico 
molecular docking of major constituents was performed 
on protein targets of inflammation, apoptosis, and lipid 
uptake. Results: Hydroalcoholic extract from Bampa 
and its butanol fraction displayed better percentage 
inhibition of free radicals with corresponding IC50 of 
82.6±4.23 and 36.7±2.11 μg/ml for DPPH, 75.31±2.16 
and 44.5±1.87 μg/ml for H O  and 82.3±1.57 and 2 2

38.8±1.25 μg/ml for NO. In addition, these test samples 
enhanced the protection against protein denaturation 
and HRBC membrane lysis in dose dependent manner. 
In the PCM induced hepatotoxicity, butanol fraction at 
50mg/kg significantly reduced the level of ALT, AST, ALP 
and T. bilirubin by recovery of SOD, CAT & GSH and 
reduction of MDA and NO. Steatohepatitis developed 
by HFD, and alcohol was also found reduced after 
treatment with butanol fraction (100 mg/kg). Results 
were also backed up by In-silico molecular docking of 
major constituents of Butanol fraction (Saussureamine 
A-E). Conclusion: The finding from the study evidenced 
the scientific validity of traditional claims of S. costus for 
hepatoprotection. The most bioactive fraction of S. 
costus is identified as butanol fraction holding 
saussureamines A-E followed by chloroform fraction 
having costunolides, dehydrocostus lactone, beta 
sitosterol etc.

[P3-1039] Analysis of Seabuckthorn fruit oil by 
qNMR, FTIR and GC-MS 

1 1 1Dattatraya Gore , Arvind Bansal , Kulbhushan Tikoo , 
2 1* 1Dinesh Kumar  Inder Pal Singh . National Institute of 

Pharmaceutical Education and Research (NIPER), S. 
2A. S. Nagar, Punjab-160062, India, Natural Product 

Chemistry and Process Development Division, CSIR-
IHBT, Palampur (HP), 176 061, India. 

Introduction: Seabuckthorn (SBT) (Hippophae 
rhamnoides L.) belongs to the family Elaeagnaceae. It 
contains bioactive substances including vitamins, 
carotenoids, fatty acids, flavonoids, amino acids, 
organic acids, phytosterol, polyphenols, lipids, 
carbohydrates, folic acid, terpenes, etc.  Objective: The 
aim of the present study was to develop a direct method 

for analysis of SBT oil triacylglycerol by qNMR and FTIR 
spectroscopy and compare it with routinely used GC-
MS.  Method: Analysis of marketed oils and IPHRFH 
was done by using qNMR. Actual isolation of TAG was 
also done from all samples of the marketed oil. TAG 
were isolated by Vacuum liquid chromatography. The oil 
samples were also analyzed by GC-MS. Result and 
Conclusion   The qNMR results showed that the oil 
contained large amount of triacylglycerol (TAG), which 
was also isolated from the oil by vacuum liquid 
chromatography. The total amount of TAG present in 
IPHRFH was found to be 80.3 % by qNMR. The fatty 
acid composition of TAG was also determined by GC-
MS, which showed palmitoleic acid 36.5 %, oleic acid 
12.9 %, palmitic acid 21.2 %, and linoleic acid 18% as 
the major acyl functionalities present in the oil. Out of 
the six commercial samples analyzed, it was concluded 
that SW was the fruit oil while all others were the seed 
oils or mix of fruit oil and seed oil. Except for the SW, the 
label did not claim whether it is fruit oil or seed oil. This 
work also highlight the issues associated with the label 
claim of marketed oil.

[P3-1040] Comparative in-vitro assessment and 
GC-MS analysis of Mentha spicata growing in 
different mediums

Swast i  Arora ,  A lok  Sharma.  Depar tment  o f 
Pharmacognosy, ISF College of Pharmacy, Moga, 
142001, Punjab, India.

Introduction- Soil is the most convenient and affordable 
medium for growing plants. Soil offers a good 
atmosphere to plants for growing their roots, it allows 
the root system to grow outwards and downwards, 
providing your plants with the support they require to 
thrive but soil possesses some serious limitations 
Disease-causing organisms and nematodes are 
present, as is an inappropriate soil reaction, 
unfavourable soil compaction, poor drainage, and 
deterioration is caused due to poor quality of the soil. 
So, ruling out the problems associated with soil variety 
of mediums can be used for growing various medicinal 
plants to keep their bioactive intact. Objectives- This 
study aimed to grow Mentha spicata using various 
biodegradable and environment-friendly mediums and 
evaluates its utility.  Methodology- The biometric and 
physiochemical evaluation of all mediums was done 
using different parameters such as plant height, no. of 
leaves, leaf area, and Total phenolic content, Total 
flavonoid content, antioxidant activity was done using 
the DPPH method and Sun Protection Factor was 
performed. Furthermore, GC-MS was done to rule out 
the presence of active volatile compounds in different 
mediums.  Results- Biometric results revealed 
differences in height, no. of leaves, and leaf area in the 
different mediums at different intervals of time. Total 
chlorophyll, Total phenolic content, and SPF were found 
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highest in rice husk medium high flavonoid content was 
found in hydroponic medium and DPPH scavenging 
activity results showed a high amount in soil medium. 
GC-MS data revealed 53 compounds in hydroponic 
medium, 57 compounds in soil,76 compounds in 
bagasse, and 105 compounds in rice husk. Conclusion- 
Using different biodegradable mediums it is possible to 
enhance the physiological as well as physiochemical 
properties of herbal plants.

[P3-1041]  Ant i -hemorrhoidal  potent ia l  of 
Holarrhena pubescens on croton oil induced 
hemorrhoids in rats

1 2 1Sakshi Dhiman , Rohit Goyal , Prerna Bhardwaj . 
1School of Biological and Environmental Sciences, 
Shoolini University, Solan, Himachal Pradesh, 173229, 
2 D e p a r t m e n t  o f  P h a r m a c o l o g y,  S c h o o l  o f 
Pharmaceutical Sciences, Shoolini University, Solan, 
Himachal Pradesh, 173229.

Introduction: Holarrhena pubescens commonly known 
as kutaja, kurchi has been traditionally used to treat 
diarrhea, dysentery,  hemorrhoids and other 
gastrointestinal disorders. Beside all the available 
literature in context of traditional uses a lack of scientific 
evidence was observed on traditional uses of 
hemorrhoids. Aim of the study: The aim of our study is to 
determine the in-vitro and in-vivo efficacy of bioactive 
fraction from H. pubescens for hemorrhoid disorder. 
Material and Methods: Dried stem bark of this plant was 
procured from District Kangra (H.P.). Stem bark was 
extracted using hydro-alcohol followed by fractionation 
using different chloroform, ethyl acetate and butanol. 
TLC and HPTLC was performed for characterization of 
major chemical constituents. The antioxidant activity 
was assessed using reducing power assay, DPPH 
scavenging and hydrogen peroxide (H O ). Anti-2 2

inflammatory activities were carried out using albumin 
denaturation and nitric oxide (NO) assays. In-vivo 
hemorrhoidal potential was evaluated using croton-oil 
induced model. In-silico molecular docking was 
performed on major plant constituents with identified 
disease target/proteins of inflammation, fibrosis and 
thrombosis. Results: The hydro-alcoholic extract and 
fractions showed significant antioxidant activities 
against DPPH, H O and reducing power assay. 2 2, 

Similarly, in-vitro anti-inflammatory study, the Butanol 
fraction (IC -30.39±1.37 µg/ml) showed more 50 

prominent results in scavenging of nitric oxide. 
Whereas, in the protein denaturation assay the ethyl 
acetate fraction showed better protein protection at 
2500 µg/ml. In the croton oil induced hemorrhoid model, 
it was observed that extract and fractions of H. 
pubescens significantly (p<0.05) reduced the level of 
oxidative stress and inflammation in the ano-rectal 
tissue. Also, the ano-rectal coefficient showed decrease 
in inflammation and treatments of hemorrhoids by 

administration of extract (200 mg/kg) and fractions (100 
mg/kg). The molecular docking revealed that 
conessine, lupeol and piperidine from H. pubescence 
have closest binding affinity to diosmin against the 
protein targets (COX-2, MMP-9, eNOS, TNF-α and 
TGF-β) responsible for thrombosis, fibrosis and 
inflammation. Conclusion: Present study evidenced the 
traditional claims of H. pubescens for hemorrhoid 
disorder. The most bioactive fraction was found to be 
Ethyl acetate fraction catering compounds like: 
conessine, gallic acid, lupeol, B-sitosterol and 
quercetin.

[P3-1042]  Natura l ly  occurr ing green tea 
polyphenols as antimycobacterial agents

Suraj N Mali, Anima Pandey, Amit Anand. Department of 
Pharmaceutical Sciences and Technology, Birla 
Institute of Technology Mesra 835215, Jharkhand, 
India.

Tuberculosis (TB) is a global health issue particularly in 
tropical countries. Extensive increase in MDR 
(Multidrug resistance) (Resistance to atleast both 
isoniazid and rifampicin.) and XDR (Extensive drug 
resistance): Resistance to any fluoroquinolone, and 
atleast one of three second-line injectable drugs 
(capreomycin, kanamycin, and amikacin), in addition to 
multidrug resistance tuberculosis highlights the 
ineffectiveness of established anti-TB agents. There is 
anurgent need to identify potent anti-TB agents with 
unique mechanisms. Green tea and Blacktea 
polyphenols have great potential to inhibit viruses 
including SARS-COV-2, bacterial strains, etc. In this 
context, we have screened and identified 65 Green tea 
bioactive compounds against four mycobacterial 
pantothenate synthetase and enoyl acyl carrier 
enzymes. Our molecular docking results revealed that 
Theaflavin-3-gallate had a higher binding affinity 
against 2X22 and 3IVX targets with docking scores of 
−134.13 and −135.592 Kcal/mol, respectively. 
Furthermore, our molecular dynamics simulations for 
10 ns resulted better stabilities of these complexes. We 
also evaluated insilico drug-likeness and toxicity 
profiles for the studied polyphenols. Our in silico toxicity 
analysis suggested that these polyphenols would 
exhibit lesser toxicity such as eye corrosion, skin 
irritations, etc. Thus, our present study would provide 
better insights on studying naturally occurring poly 
phenols as potential anti-TB agents

[P4-1003] Synthesis and exploration of derivatized 
fullerenes for delivery of docetaxel in treatment of 
breast cancer

 Charu Misra, Kaisar Raza. Department of Pharmacy, 
School of Chemical Sciences and Pharmacy, Central 
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University of Rajasthan, Bandarsindri, Dist. Ajmer, 
Rajasthan -305817, India

Docetaxel (DTX), a BCS (Biopharmaceutical 
Classification System) class IV drug, has shown 
promising results in the management of breast cancer. 
Besides being a highly potent drug, it exhibits various 
cha l lenges l ike  low so lub i l i ty,  h igh ra te  o f 
hypersensitivity, peripheral neuropathy, poor drug 
permeation, rapid plasma clearance, and fluid 
retention. Thus, to overcome these challenges, we 
presented a novel approach where we synthesized and 
characterized di-carboxylic acid-derived hydrophilic 
ligand  based fullerenes for delivery of DTX. The 
developed nano-conjugate was analyzed using NMR 
and mass spectroscopy. The analysis showed that the 
conjugated efficacy of the developed nanoconjugate 
was 76.7±0.14% while drug loading was 59.6± 0.23%. 
The developed formulation showed higher release rate 
of the drug in PBS at pH 5.6, with around 89.15% 
release in 48 h, than in the PBS, pH 7.4 31.50% in 48 h 
indicating a suitable candidate for targeting tumor 
microenvironment with sustained release profile of 
DTX. The in-vitro cell viability studies on MCF-7 cells 
revealed the cytotoxic nature of the developed 
nanoconjugate to that plain drug and marketed 
formulation. Hemolysis studies revealed the blood-
compatible nature of the nanoconjugate, indicating 
safer intra-venous route. Pharmacokinetic studies 
showed the developed system offers higher 
bioavailability and decreased drug clearance from the 
system vis-à-vis plain drug. The antitumor studies 
reveal the enhanced efficacy of the developed system in 
consonance with the results obtained from the in-vitro 
studies. The better anti-tumor outcomes can be 
ascribed to the nano-architecture resulting in better 
permeation and inhibition of P-gp efflux by fullerenes 
resulting in better internalization.

[P4-1004] Investigation of the handling of pediatric 
formulations and dose errors using HPLC and on-
site surveys. 

1 1Rupali Mahajan , Samanthula Gananadhamu , and 
2 1 Amit Asthana . Department of Pharmaceutical 

 2Analysis, Department of Medical Devices, National 
Institute of the Pharmaceutical Institute of Education 
and Research (NIPER), Hyderabad, INDIA, email: 
amit.asthana@niperhyd.ac.in and gana.niperhyd 
@gov.in

The use of antibiotics for paediatric applications is 
increasing in developing countries including India.  
Such rapid consummation of antibiotics and 
inconsistency in completing the course of antibiotics 
leads to an increase in case of antibiotic resistance 
(AR). Further, in many cases inappropriate (increased 
or decreased) doses consumed by patients may also 
lead to an increase in case of AR and reduced efficacy, 

and variations in recovery rates. Inefficient drug 
administration, dosing errors, and inappropriate 
storage practices, are neglected areas in the healthcare 
sector. To understand issues of handling paediatric 
formulations and dose errors, we conducted a 
descriptive questionary survey study at a paediatric 
hospital to better understand how antibiotics are 
handled. The study involved 978 children between the 
ages of one month and 17 years. According to the 
survey, 52.97% of parents kept antibiotics outside the 
refrigerator, resulting in impurities generation and 
decreased doses. In the infant group, 17.22% of 
patients have difficulty taking drugs with measuring 
cups, and 20.89% of parents reported inaccurate 
dosing. The same study investigated for inappropriate 
doses, using an HPLC method. A rapid, sensitive RP-
HPLC method was developed and validated using a C8 
column (250mm X 4.6mm, 5µm) while 10mM potassium 
dihydrogen phosphate was used as mobile phase A, 
methanol as mobile phase B, and UV detection was 
carried out at 228nm. It was found that 50% of randomly 
selected parents measured inappropriate doses of 
antibiotics suspension, leading to under- and 
overdosing. 

[P4-1005] Stability indicating analytical method of 
sunitinib API - Identication and characterization of 
its degradant by forced degradation studies using 
LC-MS

Preethi B, Dr. B. Babu. Department of Pharmaceutical 
Analysis, JSS College of Pharmacy, “RockLands”, 
Ootacamund, The Nilgiris, Tamil Nadu, India 

The development of numerous stability-indicating 
methodologies to identify the degradation pathways, 
active ingredient degradation pathways, and active 
ingred ien t  degrada t ion  p roduc ts  has  been 
demonstrated specifically by forced degradation 
experiments. The ability of a drug or product to continue 
to meet specified standards for identity, quality, and 
purity over time. These studies include details on the 
materials that can form during storage as well as the 
mechanisms of degradation. Medicinal stabilization 
regulates investigations involving the forced 
degradation of drug molecules and drug materials. With 
the development of degradation paths for identifying 
storage circumstances and assisting the shelf life of 
medications that can increase the understanding of 
their chemicals, forced degradation gives useful 
information about the production, manufacturing, and 
packing procedures.LC-MS technique development 
and optimization used to identify drug degradation route 
to classify contaminants and locate the degradation by 
product. To carry out research on stress degradation 
according to ICH criteria. According to the literature 
review of the medicine sunitinib, there were numerous 
analytical and bioanalytical methods. Stability 
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indicators for the LC-MS technique were absent. 
Therefore, the development and validation of an 
analytical approach for sunitinib that indicates stability 
through forced degradation studies is our key goal.  
Sunitinib forced degradation studies are used to 
develop and validate the stability indicating LC-MS 
technique. The degradation material generated during 
stability studies was separated and purified using the 
semi-preparative LC-MS technique.

[P4-1006] Bioanalytical method development and 
validation for concurrent estimation of paracetamol 
and pamabrom in human plasma by RP-HPLC

Inturi Satyanarayana Murthy, Venkatesh Prasath N, 
Nagarajan, Janaki Sankarachari Krishnan. Department 
of Pharmaceutical Analysis, JSS College of Pharmacy, 
“Rocklands” Ootacamund, The Nilgiris, Tamil Nadu, 
India.

A specific, sensitive, robust, and reproducible 
bioanalytical method has been established and 
validated for the quantification of Paracetamol and 
Pamabrom in spiked human plasma Hibar C18(250 
×4.6 mm i.d., 5μ) column with 25mM Ammonium 
formate: Methanol as mobile phase in following ratio 
8:2(0.01-5.5), 7:3(5.51-16.0), 8:2(16.01- 18.00) as 
gradient elution technique and the flow rate and 
injection volume was maintained 1.0mL/min and 20uL 
respectively throughout the experiment 286 nm was 
considered as the Isobestic point for the combination of 
this drug combination. Furosemide was used as an 
internal standard and ambient temperature was used 
for the entire analysis. The linearity for Paracetamol and 
Pamabrom was found to be 0.20 to 10.00ug/ml and 0.10 
to 6.00ug/ml respectively. The limit of detection (LOD) 
values for Paracetamol and Pamabrom were found to 
be 0.03μg/ml and 0.015μg/ml respectively and their limit 
of quantification (LOQ) value were 0.1μg/ml and 0.05 
μg/ml respectively. The percentage recovery values for 
Paracetamol in plasma were ranged from 98 to 99.5 % 
and mobile phase were ranged from 99.74 to 99.92%. 
The percentage recovery values for Pamabrom in 
plasma and mobile phase were ranged from 98.5 to 
99.9% and 99.5 to 99.9% respectively. Their relative 
recovery values ranged from 98.5 to 99.5% and 99.0 to 
99.8% for Paracetamol and Pamabrom respectively. 
The new validated method can be applied in the 
pharmacokinetic study to quantify the Paracetamol and 
Pamabrom in biological fluids like blood plasma.

[P4-1007] A new analytical method development 
and validation for the simultaneous estimation of 
bilastine and montelukast by RP-HPLC

Aparna Sebastian, Jebisel Reba P, Bhuvaneshwaran 
A, Balasundarm M, Nagarajan Janaki Sankarachari 
Krishnan. Department of Pharmaceutical Analysis, JSS 

College of Pharmacy, “RockLands”, Ootacamund, The 
Nilgiris, Tamil Nadu, India.

A simple, selective, responsive, rapid, rugged and 
reproducible method was developed for the 
simultaneous estimation of Montelukast and Bilastine in 
accordance with the ICH Guidelines. HPLC with UV 
detector was selected for experiment and the 
influencing parameters such as chromatographic 
conditions, column selection and composition of mobile 
phase were optimized to get efficient separation. 
Chromatographic condition- Best separation with good 
resolution was achieved by using the C18 column as the 
stationary phase and CAN: 10mM Ammonium formate 
as the mobile phase -initially 40:60 (up to 3min), then 
80:20 (up to 15 min). The flow rate was fixed as 1 ml/min 
with an injection volume of 20ul in gradient condition. 
Validation Parameters-The developed method showed 
a linear response over the concentration range of 700-
35ng/ml   for Montelukast and 438-44ng/ml for 
bilastine. The coefficient of regression (r2) was found to 
be 0.9991 for montelukast and 0.9994 for Bilastine. For 
montelukast, LOD and LOQ was found to be 2.5ng/ml 
and 8 ng/ml respectively. LOD was     1.5ng/ml   and 
LOQ was 5ng/ml for Bilastine. The accuracy and 
precision were found to be within the specified limits 
according to the ICH guidelines. Conclusion: The 
developed method was simple accurate precise and 
sensitive. It can be utilized to quantify the drugs 
Montelukast and Bilastine in DS & DP. It has further 
application in bioavailability bioequivalence and 
pharmacokinetic studies.

[P4-1008] Monitoring of fenvalerate insecticide in 
carrot and potato cultivation in highlands of Nilgiris

Manoj Kumar T, Ramesh J, Babu. B. Department of 
Pharmaceutical Analysis, JSS College of Pharmacy, 
“Rocklands”, Ootacamund, The Nilgiris, Tamil Nadu, 
India-643001

To determine the amount of Fenvalerate insecticide 
present in the potato and carrot grown in highland 
Nilgiris using liquid chromatography tandem mass 
spectrometry. A standard stock solution Fenvalerate 
(98.05 %) was prepared. The calibration standards 
were prepared by spiking the pesticide standards into 
the respective matrix blank solutions prepared from two 
vegetables (carrot and potato), known as matrix-
matched  s tandards  fo r  quan t i fica t ion .  The 
concentrations of the calibration curve standards were 
5.0, 15, 25, 45, 55, 75, and 100 μg/L. The 
chromatographic condition involved the use of Zobrax 
C  Column (4.60 mm×50 mm, 5 μm particle size) using 18

the mobile phase (A) 10mM ammonium formate (pH 
6.1) and acetonitrile (B) at the flow rate of 0.5 mL/min to 
separate Fenvalerate. The linearity of the method 

2obtained the r  value 0.9988. The validation of the 
method was carried out using Codex Alimentarius 
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Commission. The results obtained were found to be 
within the limits. The applicability of the method was 
determined by sample analysis were, a total of 140 
potato and 160 carrot samples were collected during 
the cultivation season in Nilgiris. The results obtained 
stated that 22 % samples and it exceeded the maximum 
residue limit of European legislation. The developed 
method was found to be sensitive and rapid for the 
determination of Fenvalerate in carrot and potato 
samples. The use of QuEChERS extraction method 
was found to produce high recovery in the sample 
extraction process. Further, the results obtained stated 
the importance of monitoring of Fenvalerate insecticide 
to safe guard consumer health. 

[P4-1009] Contemporaneous bioanalysis of 
bupropion and hydroxy- bupropion in human 
plasma by SLC-MS-MS

Sriram Suresh Iyer, Praveena Rathod,Nagarajan, 
Janaki Sankarachari Krishnan, Department of 
Pharmaceutical Analysis, JSS College of Pharmacy, 
“RockLands”, Ootacamund, The Nilgiris, Tamil Nadu, 
India.

Developed the simple, rugged, precise, accurate 
method has been defined for the development and 
validation of CONTEMPORANEOUS bioanalysis of 
Bupropion and Hydroxy bupropion (metabolite) in 
human plasma by SLC-MS-MS. Separation of the 
Bupropion and Hydroxy bupropion were effected by 
using Zorbax XDB Phenyl column (5µ, 75 x 4.6mm) with 
the following mobile phase containing cyanomethane: 
10 mM ammonium formate (80:20 v/v) pH adjusted to 
3.00. Eluent was flowed 1ml/min, and injection volume 
of the sample was 5.0µl and the column temperature 
fixed as 40ºC. The retention time of Bupropion (BPPN), 
Hydroxy-bupropion (BPHN) and Bupropion-D9 (BPD9) 
was found to be 1.54, 1.43 and 1.57Min, respectively. 
API 4000 was configured with lab solution data solution, 
Triple quadrupole analyzer, ESI interface. The 
Bupropion, Hydroxy bupropion and bupropion –D-9 
were extracted by the aqua-organic extraction method. 
The defined method was performed and validated as 
per the bioanalytical method validation suggested by 
USFDA. Linearity and range for the bupropion and 
hydroxy-bupropion were fit between 1.688 to 
500.573ng/mL and 10.073 to 2986.607ng/mL 
respectively.  The defined method shows very good 
recovery, sensitivity and having shorter runtime for the 
separation of bupropion and hydroxy-bupropion from 
the plasma.  All the validation parameters are within the 
prescribed range of 85-115%.  This method can apply 
for Therapeutic Drug Monitoring. Pharmacokinetic, 
Bioequivalence and Bioavailability Studies contains 
Bupropion and Hydroxy- bupropion.

[P4-1010] New analytical method development and 
validation for the simultaneous estimation of 
paracetamol, aceclofenac and diclofenac by RP-
HPLC

Avinash Kumar Singh, Aparna Sebastian, Nagarajan 
Janaki Sankarachari Krishnan. Department of 
Pharmaceutical Analysis, JSS College of Pharmacy, 
“RockLands”, Ootacamund, The Nilgiris, Tamil Nadu, 
India.

A simple, robust, rugged, accurate, precise, sensitive 
for the simultaneous estimation of Paracetamol, 
Aceclofenac and Diclofenac using Hibar C18(250 ×4.6 
mm i.d., 5μ) column with 10mM Ammonium formate: 
Acetonitrile as mobile phase in following ratio 60:40 as 
isocratic elution technique and the flow rate and 
injection volume was maintained 1.0mL/min and 20uL 
respectively.   275 nm was considered as the Isobestic 
point for the fixed dose drug combinations.  We have 
developed single method to evaluate three drugs. For 
the following different fixed dose combinations available 
in the market such as, Aceclofenac & Paracetamol, 
Diclofenac & Paracetamol and the third drug can be 
used as an internal standard.  Ambient temperature 
was used for the entire analysis.  The retention time for 
the following drugs as follows: Paracetamol (1.9 mins), 
Aceclofenac (5.5 mins) and Diclofenac (9.3 mins).   The 
linearity over the concentration range of 360 to 
1800ng/ml for paracetamol, 640 to 3200ng/ml for 
aceclofenac, and 560 to 2800ng/ml for diclofenac and 

2correlation coefficient (r ) of be 0.9972, 0.9982, and 
0.9971 respectively demonstrate that the developed 
RP-HPLC-UV method has adequate sensitivity to the 
concentrations of aceclofenac, diclofenac, and 
paracetamol.   The limit of detection and limit of 
quantification was found to be 3 and 10ng/ml for 
aceclofenac, 8 and 25ng/ml for diclofenac, and 3and 
9ng/ml for paracetamol respectively. Standard addition 
and recovery experiments (6 times) were conducted to 
determine the accuracy and the % recovery was found 
to be 99.06 to 100.6 for aceclofenac, diclofenac, 
paracetamol respectively and coefficient of variation 
was calculated and results were found to be accurate. 
The precision of the method was checked by injecting 
six individual preparations by measuring the 
repeatability (intra-day precision) and intermediate 
precision (inter-day precision) of concentration and 
peak areas for paracetamol, aceclofenac and 
diclofenac by replicate injections (n=6) of 3 different 
concentration levels (360,1080 and 1800ng/ml) for 
paracetamol, (640, 1920, and 3200ng/ml) for 
aceclofenac, (560, 1680, and 2800ng/ml) for 
diclofenac, and were carried out.  Since the developed 
method obeys the Beer-Lamberts law, linearity and 
scope fit the Bioanalytical Method Validation Parameter. 
Therefore, bioavai labi l i ty,  bioequivalent and 
pharmacokinetic studies can be used with this process.
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[P4-1011] Isocratic elution LC-UV analytical method 
for the simultaneous estimation of atorvastatin, 
glimepiride, metformin and ramipril

Soundarrajan, S, Dhatri TN, Thirumoorthy A, 
Nagarajan, Janaki Sankarachari Krishnan. Department 
of Pharmaceutical Analysis, JSS College of Pharmacy, 
“RockLands”, Ootacamund, The Nilgiris, Tamil Nadu, 
India.

We developed a new simple, selective, rapid, rugged, 
and reproducible analytical method for the concurrent 
estimation of Atorvastatin, Glimepiride, Metformin and 
Ramipril as per the international guideline such as ICH. 
Since the drugs are polar, RP-HPLC-UV was selected 
and chromatographic conditions were optimized and 
finally validated. Chromatographic conditions: Isocratic 
elution technique achieved by using the C18 column as 
stationary phase, ACN: 10mM ammonium formate 
(67.5:32.5 v/v, with pH 4.5) as mobile phase at a flow 
rate of 0.9ml/min with an injection volume of 20μl 
injection and measured at nm. Validation parameters:  
LOD and LOQ was found to be 100 and 300ng/ml for 
atorvastatin, 250 and 500ng/ml for glimepiride, 200 and 
500ng/ml for metformin and 225 and 500ng/ml for 
ramipril. The developed isocratic method showed a 
linear response over a concentration range of 300 to 
30000ng/ml for atorvastatin, 500 to 50000ng/ml for 
glimepiride, metformin and ramipril, and the regression 
coefficient (r 2) were found to be 0.9926, 0.999, 0.9967 
and 0.9999 for atorvastatin, glimepiride, metformin and 
ramipril respectively. The accuracy and precision were 
found to be within the specified limits according to the 
ICH guidelines. Since this method is developed in 
isocratic mode this will be useful to quantify the drugs 
atorvastatin, glimepiride, metformin and ramipril in drug 
substances and drug products either individually or 
present in fixed-dose combination such as metformin + 
atorvastatin, glimepiride + metformin, ramipril + 
metformin, ramipril + metformin + glimepiride, 
atorvastatin + ramipril + metformin + glimepiride, fourth 
drug is considered as Internal Standard. Since the 
linearity and range are matching with the Validation 
parameter of Bioanalytical Method validation. So, this 
method  can  be  app l ied  fo r  b ioava i lab i l i t y, 
bioequivalence, and pharmacokinetic studies.

[P4-1012] Novel sensitive and rapid bio-analytical 
method development and validation as per the 
USFDA and ICH guideline for the quantication of 
paraxetine in spiked human plasma using UPLC-
ESI-MS-MS

Sayan Mahapatra, G.Bhojaraju , Nagarajan, Janaki 
Sankarachari Krishnan. Department of Pharmaceutical 
Analysis, JSS College of Pharmacy, RockLands, 
Ootacamund, The Nilgiris, Tamil Nadu, India.

A highly sensit ive, specific and reproducible 

bioanalytical method has been established and 
validated for the quantification of paroxetine in spiked 
human plasma using paroxetine D6 as IS. Separation of 
the paroxetine from the plasma was performed by using 
Ascentis Express C18 (5cm X 4.6cm) column with 
Cyanomethane: 5mM Ammonium formate with formic 
acid (0.01%) (50:50v/v) as mobile phase and the flow 
rate and injection volume of paroxetine maintained 
0.5mL/min and 7uL respectively throughout the 
experiment. Organic-aqeous extraction technique was 
used and the paroxetine was analysed by mass 
spectrometry in the multiple reaction monitoring (MRM) 
and positive ionization mode by using m/z values of 
330.2→192.2 for paroxetine and 336.2→198.2 for 
paroxetine D6. The calibration curve for Proxetine in the 
linearity range of 0.352-40.050 ng/mL. Lower limit of 
quantification (LOQ) was 200.302. The average 
recovery for paroxetine and paroxetine D6 was 60.65% 
and 61.79% respectively. The new validated method 
can be applied in the pharmacokinetic study to quantify 
the paroxetine in biological fluids like blood plasma.

[P4-1013] A novel analytical method development 
and validation for the simultaneous estimation of 
aceclofenac, diclofenac, and tramadol by RP-HPLC

Bhuvaneshwaran A, K. Rithika, Balasundarm M, 
Aparna Sebastian, Nagarajan, Janaki Sankarachari 
Krishnan. Department of Pharmaceutical Analysis, JSS 
College of Pharmacy, “RockLands”, Ootacamund, The 
Nilgiris, Tamil Nadu, India.

A new simple, selective, rapid, rugged, and 
reproducible analytical method developed for the 
concurrent estimation of Aceclofenac, Diclofenac, and 
Tramadol as per ICH guideline. Chromatographic 
conditions: The strong separation was achieved by 
using the Purospher® STAR RP-18e (150 x 4.4mm i.d., 
5µ) C  column as stationary phase, Cyanomethane: 18

10mM ammonium formate (40:60 v/v, with pH 4.5) as 
mobile phase at a flow rate of 1.0ml/min with an injection 
volume of 20μl injection in isocratic condition and it was 
performed at 275nm in ambient temperature.  The 
retention time for the Tramadol (3.1 mins), Aceclofenac 
(5.7 mins) and Diclofenac (8.9 mins) and peaks were 
very well resolved. Validation parameters: The 
detection and quantification limit of drug substance was 
found to be 3 and 10ng/ml for aceclofenac, 8 and 
25ng/ml for diclofenac, and 1.5 and 5ng/ml for tramadol. 
The method showed a linear response over a 
concentration range of 640 to 3200ng/ml for 
aceclofenac, 560 to 2800ng/ml for diclofenac, and 30 to 
600ng/ml for tramadol, and the regression coefficient 

2(r ) were found to be 0.9972, 0.9967, and 0.9981 for 
aceclofenac, diclofenac, and tramadol respectively. The 
accuracy and precision were found to be within the 
specified limits according to the ICH guidelines. The 
developed RP-HPLC-UV method was simple, accurate, 
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precise, and sensitive. It can be useful to quantify the 
drugs aceclofenac, diclofenac, and tramadol in drug 
substances and drug products either individually or 
present  in  fixed-dose combinat ion such as 
tramadol+aceclofenac, tramadol+diclofenac and third 
drug is considered as Internal Standard. Since the 
linearity and range are matching with the Validation 
parameter of Bioanalytical Method validation. So, this 
method  can  be  app l ied  fo r  b ioava i lab i l i t y, 
bioequivalence, and pharmacokinetic studies.

[P4-1019] Analytical ngerprinting studies & green 
engineered silver nanoparticles of Spondias 
pinnata leaves (Lf) Kruz and its applications - An 
eco-friendly approach for natural products drug 
discovery 

1* 2 1,3 1V Arun Reddy , V Narmada  , E Praveen . Department 
of Pharmacy, Pharmaceutical Analysis & QA, University 
College of Technology(A), Osmania University, 

2Tarnaka, Hyd-500 007, TS, India, Assistant Professor, 
Department of Pharmacy, University College of 
Technology(A), Osmania University, Tarnaka, Hyd-500  

3007, TS, India, Department of Pharmaceutics, St Pauls 
College of Pharmacy( NAAC-A+, NBA, OU), 
Trukayamjal(V), R.R Dist, Hyderabad, TS, India, *email: 
vakitiarunreddy939@gmail.com

Aim: The main aim of present research work is 
extraction, isolation and determination of structure 
elucidation & pharmacological activity of an isolated 
compound. Green fabrication (Synthesis) of silver 
nanoparticles (AgNPs) of spondias pinnata leaves and 
biological activity. Introduction: Nanotechnology has 
changed the outlook of researchers towards science 
and technology. The enhanced surface area of the 
particles due to their nano size is contributing to the 
wide range of applications are used. Objective: To 
investigate the phyto-constituents present in plant and 
to determine structure & biological activity. Find new 
applications of AgNPs. Background: No reports of 
green synthesis of silver nanoparticles and isolation. 
Methodology: Hot Plate/ Microwave Assisted methods 
are used for synthesis of AgNPs and characterization 
was done by SEM, TEM, FTIR, UV, XRD, EDAX & 
Nanoparticle analyzer(Size &Zeta potential). Activities 
such as Antimicrobial, Anticancer, Antiucler, Drug 
identification and DNA Binding studies. Extraction by 
Soxhlet  apparatus and isolat ion by Column 
chromatography. TLC, HPTLC. Structural confirmation 
by analytical instruments such as UV, IR, MASS, NMR, 

thGC-MS, LC-MS. Results & Discussions: The 7  fraction 
was found to be isolated compound. The size of silver 
nanoparticles was in the range of 50-80 micrometers. 
The stability of AgNPs are good and has good 
crystalline structure. GC-MS analysis shows some new 
compounds, etc. Conclusion: An eco friendly, rapid & a 
convenient green method for synthesis of AgNPs was 

reported. Keywords: Green Synthesis, Spondias 
pinnata, AgNPs, GC-MS, SEM, Antimicrobial, Isolation. 

[P4-1020] Alterations in the urinary metabolome of 
smokeless tobacco users from the Northeast 
region of India 

1 1 2Sachin B Jorvekar , Aishwarya Jala , Avdesh Rai , 
3 3 4Shraddha Jangili , Deepthi Adla , Borkar Gautam , 

5 5 5Anupam Das , Kaberi Kakati , Kishore Das , Anupam 
6 3 1  Sarma , Srinivasa Rao Mutheneni , Roshan M Borkar .

1Department of Pharmaceutical Analysis, National 
Institute of Pharmaceutical Education and Research 

2(NIPER), Guwahati, Changsari, 781101, India,  DBT 
Centre for Molecular Biology and Cancer Research, Dr. 
Bhubaneswar Borooah Cancer Institute, Guwahati-

3781016, India, Applied Biology Division, CSIR-Indian 
Institute of Chemical Technology, Tarnaka, Hyderabad-

4500007, Telangana, India, Department of Information 
Technology, D.Y. Patil Ramroa Adik Institute of 
Technology, DY Patil deemed to be University, Nerul, 

5Navi Mumbai, 400706, India, Department of Head and 
Neck Oncology, Dr. Bhubaneswar Borooah Cancer 

6Institute, Guwahati-781016, India, Department of 
Onco-Pathology, Dr. Bhubaneswar Borooah Cancer 
Institute, Guwahati-781016, India.

Smokeless tobacco (ST) users from the Northeast 
region of India are at a higher risk of developing oral 
cancer. Mass spectrometry-based metabolomics has 
become a powerful technique for examining the global 
dysregulation of biological networks caused by 
separate exposures. The applicability of metabolomics 
to address various biologically relevant questions is 
expanding rapidly due to the advancement in 
bioinformatics and instrumental platforms. Therefore, 
the present study aimed to investigate metabolic 
alterations among smokeless tobacco users to develop 
biomarkers for the early detection and prevention of oral 
cancer. In both positive and negative electrospray 
ionization modes, urine samples from smokeless 
tobacco users (n=29) and non-users (n=29) were used 
for metabolomics analysis. Smokeless tobacco-related 
metabolic biomarkers were identified by comparing ST 
users and non-users using various univariate and 
multivariate statistical methods. Thirty differential 
metabolites were identified between ST users and non-
users, revealing that the metabolic pathways, such as 
arginine biosynthesis, beta-alanine metabolism, TCA 
cycle, etc., were altered by smokeless tobacco 
chewing. This study also conceived an innovative 
strategy for the early prediction of oral cancer by 
combining urinary metabolomics with machine learning 
(ML) algorithms to determine the predictive accuracy of 
the differential metabolites. The receiver operating 
characteristic analysis using various ML algorithms 
evidenced the 5 most discriminatory metabolites that 
differentiate ST users from non-users with higher 
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sensitivity and specificity. Therefore, the applied 
metabolomics approach discovered differences in 
endogenous metabolites and various pathways in ST 
users and non-users. This approach could be utilized 
and validated as a new panel of potential biomarkers 
and used in population-based research to predict oral 
cancer susceptibility among ST users.

[P4-1021] Per and polyuoroalkyl substances 
(PFAS) determination in drinking water from the 
Kamrup region of Assam, India: Implications of 
human exposure and risk assessment

Aditya Sharma, Roshan Borkar. Department of 
Pharmaceutical Analysis, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Guwahati, Changsari, 781101, India.

Background: Over the last two decades, modernisation 
and commercialisation have led to increased human 
exposure to Per and polyfluoroalkyl substances 
(PFAS). Global epidemiological research documents 
the detrimental consequences of PFAS on human 
health as a result of environmental contamination. 
PFAS have contaminated drinking water around the 
world due to their portability, tenacity, and extensive 
use. This study provides an insight into the 
contamination of underground water of Kamrup region 
of Assam, India and their related risks. Methodology: In 
the present study, underground water samples (n=65) 
were collected from the Kamrup region of Assam, India. 
The water samples were extracted for twelve PFAS 
using solid phase extraction and were analysed by 
applying the liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) technique. Further, human 
risk assessment analysis was performed. Results and 
discussion: The mean concentrations of twelve PFAS 
measured in underground drinking water are in the 

-1 -1range of 0.05 ngL  – 77.67 ngL . For, underground 
water samples PFNA and PFOS are the most abundant 
in drinking water samples. Among the detected PFAS, 
PFBS has the highest concentration value ranging from 

-1non-detect to 1129.21 ngL . The estimated daily intake 
−1 −1(EDI) of ∑PFAS ranged from 5.38 ng kg  bw d  to 8.17 

−1 −1ng kg  bw d  for the five age groups. The HQ values of 
∑PFAS are in the range of 0.27~0.41 for the five age 
groups, which suggesting a relatively lower risk in 
Indian population. Conclusion: This study is the first 
attempt to quantitatively reveal the proportions of PFAS 
in underground water of Kamrup region of Assam, India.  
Health risk assessment of the underground water of 
Kamrup region does not present a high risk in the short 
term, but there is a potential risk of bioaccumulation and 
biomagnification in the long term.

[P4-1022] Chemo-proteomics and functional 
metabolomics approaches of novel quinones in 
Mycobacterium smegmatis to investigate a 
potential respiratory chain process

1 1 2Pallaprolu Nikhil , Dande Aishwarya , BSC Mounish , 
2 2B.C.  Muthubhara th i ,  K .  Ba lamuragan ,  V. 

1 1 1 Ravichandiran , Ramalingam Peraman . Department 
of Pharmaceutical Analysis, National Institute of 
Pharmaceutical Education and Research (NIPER) 

2Hajipur, Bihar, India-844102, Department of 
Biotechnology, Alagappa University, Karaikudi, 
Tamilnadu, India- 630004.

Drug-resistant Mycobacterium tuberculosis (Mtb) 
strains are jeopardizing global tuberculosis (TB) 
epidemic, limiting the number of drugs available for TB. 
Considering quinones as a potential pharmacophore for 
combating drug resistance, quinone compounds 
MSC1, MSC2, and MSC3 were studied for chemo-
proteomics in Mycobacterium smegmatis (Msm). These 
compounds initially screened for molecular docking and 
MD simulation studies on possible targets, then tested 
against Msm. All compounds demonstrated minimal 

thinhibitory concentration of 6 µg/ml at 12  hour, kills 
significantly (p < 0.05) as per growth curve experiment 
conducted for 72 hours. Therefore, inhibitory route was 
identified using metabolomic and proteomic techniques 
upon treating Msm with 3 µg/ml doses of compounds 
after 12 hours. Proteins were extracted by acetone 
precipitation, digested with in-solution trypsin digestion 
method, and analysed by NanoLC-HRMS (Orbitrap). 
Metabolite identification was performed using UHPLC-
HRMS (Orbitrap). A total of 2489 proteins were 
identified across 4 experiments, differential expression 
levels showed 415 altered proteins by more than 2-6 
folds with p < 0.05 at 99% confidence level. Proteomic 
comparison of quinone drug responses shows that 
altered proteins are responsible for respiratory 
mechanism and are also found to alter cell membrane 
functions. The metabolomic profiles fit the pathways of 
the differential expressed proteins. This study inferred 
that the compounds target the respiratory chain process 
through a predicted target. In addition, these 
compounds also act on pathways responsible for cell 
membrane activities, which were consistent with our 
findings from molecular docking, MD simulation, and in 
vitro studies. 

[P4-1023] LC-HRMS study demonstrates nitrites 
residue as a potential culprit for the nitrosation of 
metformin in drug products

1 1Dande Aishwarya , Pallaprolu Nikhil , Subramanian 
2 1,2 1Natesan , V. Ravichandiran , P. Ramalingam . 

1Department of Pharmaceutical Analysis, National 
Institute of Pharmaceutical Education and Research 

2(NIPER) Hajipur, Bihar, India-844102, Department of 
Pharmaceutics, National Institute of Pharmaceutical 
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Education and Research (NIPER) Kolkata, West 
Bengal, India-700054

Considering the risk of nitrosamine impurities in 
pharmaceutical products, this study was designed to 
investigate the nitrites as an inducer of nitrosation 
reaction at the dimethyl amino group of metformin. 
Hence, sodium nitrite is employed as a “nitrosamine 
inducer” through the classical nitrosation reaction. This 
study was investigated in both solid and liquid phases 
with different levels of sodium nitrite in metformin 
admixture. The UHPLC-HRMS (Orbitrap Exploris 240) 
was used to detect and quantify the levels of Nitroso 
dimethyl amine (NDMA). The method was on an 
InfinityLab Poroshell 120 EC-C18 column, 150 x 
4.6mm, 4µ column, gradient elution with 0.3 ml/min as 
the flow rate with a combination of methanol and 0.1% 
formic acid, ESI positive mode, and SRM mode. The 
linearity was established from 10ng/ml to 160ng/ml 
(R2=0.9994), while the LOD and LOQ values were 
0.03ng/ml and 0.09ng/ml, respectively. The technique 
demonstrated acceptable precision (<2%) and 
accuracy of 98–102%. The specificity was established 
in the metformin matrix, where metformin and NDMA 
eluted at 1.91 (m/z 130.1087) and 3.67 (m/z: 75.0553) 
min. The solution phase results (0.1M NaNO2-10-
100ul/ml) revealed that nitr i te concentrat ion 
significantly (p<0.05) increased the NDMA formation in 
metformin. Even in the solid phase (NaNO2 
concent ra t ion-1-5  ug)  revea led tha t  n i t r i te 
concentration significantly (p<0.01) increased the 
NDMA formation in metformin. This strongly implies that 
the presence of nitrites increases the concentration of 
NDMA in metformin, where metformin can itself serve 
as the precursor for nitrosation. 

[P4-1024] Stability indicating analytical method 
development and validation of favipiravir

Ankita Tiwari*, Soni Nara, Mrs. Archana S Gurjar, Mrs. 
Purnima D Hamrapurkar. Principal K M Kundnani 
College of Pharmacy, Mumbai, India, *email: 
ankyy774@gmail.com

Covid 19 pandemic necessitated to search for multiple 
strategies to treat the disease and one of such is 
Favipiravir (FVP), a pyrazine analogue which showed 
antiviral activity against a wide variety of viruses. So it is 
considered to be worth further investigation in the 
COVID 19 treatment. An attempt was made to develop a 
new, sensitive and stability-indicating reverse-phase 
high-performance liquid chromatography method for 
the quantitative determination of Favipiravir in bulk drug 
and formulation. Efficient chromatographic separation 
was achieved on Inertsil ODS 2 (25cm*4.6mm*5 
microns) using gradient elution containing mobile 
phase A as Phosphate buffer of pH 2.5 and mobile 
phase B is a mixture of Acetonitrile: Methanol: Water 
(60:30:10) at flow 1 mL/min. (UV) detection and column 

temperature was 320 nm, and 35 °C, respectively. The 
developed method was validated consistent with ICH 
guidelines. Correlation Coefficient (r) value was found 
to be 0.9998. Limit of detection and Limit of 
quantification was found to be 0.1 μg/mL and 0.5 μg/mL, 
respectively. The Relative variance (RSD) values for 
accuracy and precision studies were within the required 
limits. Forced degradation studies were carried out to 
depict the degradation behaviour of the drug substance. 
The validated method was found to be specific, 
selective and robust to the Favipiravir API. Forced 
degradation studies was carried using HCL, NaOH, 
H O , thermal and photolytic. Keywords: COVID 19, 2 2

Favipiravir, reverse-phase high-performance liquid 
chromatography, ICH guidelines, Forced degradation, 
validated.

[P4-1025] Tofacitinib citrate: A basic drug but 
intricate work

Snigdha J Shukla, Ashwati Nair, Shrikant Ghodse, 
P u r n i m a  D .  H a m r a p u r k a r.  D e p a r t m e n t  o f 
Pharmaceutical Analysis, Prin. K. M. Kundnani College 
of Pharmacy, Jote Joy Building, Cuffe Parade, Mumbai-
400005

A RP-HPLC method for quantification of Tofacitinib 
Citrate in bulk drug and dosage form was developed. 
The gradient method used Buffer (pH 4.5): Acetonitrile 
as mobile phase. Methanol was the diluent. A Zorbax 
ODS (250mm x 4.6mm x 5µm) column was used with 
1ml/min flow rate and PDA as detector at 287nm. 
Linearity was observed in the range of 5 µg/ml – 15 

2 µg/ml (R = 0.9995) with regression equation y= 
39992x+ 97579. The method was validated as per ICH 
guidelines. Stability studies was performed for various 
degradation conditions.

[P4-1026] Combined pharmacokinetic assessment 
of bioactive components of fenugreek extract in a 
rat model using LC-MS/MS.

a,b b,cSristi Agrawal , Shubham Jaiswal , Tadigoppula 
c a aNarender , Rabi Sankar Bhatta . Pharmaceutics & 

cPharmacokinetics Division, Division of Medicinal and 
Process Chemistry, CSIR-Central Drug Research 

bInstitute, Lucknow, 226031 (India), Academy of 
Scientific and Innovative Research (AcSIR), 
Ghaziabad, 201002, India.

4-Hydroxy isoleucine (4-HIL), trigonelline (TG), 
raffinose (RFO), and pinitol (PT) are some bioactive 
components of marketed herbal formulations of 
fenugreek seeds are reported to have potential 
therapeutic benefits such as antidiabetic, antibacterial, 
stomach stimulant, hyperandrogenism, anti-invasive 
and other allied diseases including polycystic ovary 
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syndrome (PCOS). The given work represents a 
simultaneous, rapid, fully validated, sensitive, and 
selective bioanalytical method for the quantitation of 
bioactive components using liquid chromatography-
electrospray tandem mass spectroscopy. A protein 
precipitation technique was used to clean up the sample 
using 100 µL of plasma sample.  Separation of bioactive 
components was achieved using the C18 water 
symmetry® shield column with the C18 guard column 
by gradient elution at 0.5 mL/min flow rate within 5 
minutes. The multiple reaction monitoring (MRM) 
transitions of 4HIL, TG, RFO, and PT were found to be 
m/z 148.0/74.02, 138.0/94.10, 527.2/365.1, and 
195.3/108.9 respectively for quantitation. The linearity 
concentration range of bioactive components was 200-

2900 ng/mL with a good correlation coefficient r  ≥0.99.   
The interference-free quantitation is a negligible matrix 
effect. The developed LC-MS/MS method was applied 
for evaluating oral preclinical pharmacokinetics of 
bioactive components using Phoenix WinNonlin 
software with non-compartmental analysis in Sprague 
Dawley (SD) rats.

[P4-1027] Stability indicating RP-HPLC method 
development and validation for the estimation of 
Tafamidis Meglumine in pharmaceutical bulk drug

Amit Dahiwal, Kinjal Gawde, Shrikant Ghodse, P. D. 
Hamrapurkar. Department of Pharmaceutical Analysis, 
Principal K. M. Kundnani College of Pharmacy, Colaba, 
Mumbai, Maharashtra-400005, India.

Tafamidis meglumine is a benzoxazole derivative drug 
that binds with high affinity and selectivity to TTR 
(Transthyretin). The objective of the study an isocratic 
RP-HPLC method was developed for the determination 
of Tafamidis meglumine in bulk drugs using a 
Hemochrom C18 column with 0.1% Formic acid-
acetonitrile (27:75) as mobile phase and flow rate 
1ml/min (UV detection at 307nm). Linearity was 

2 observed in the concentration range 1-5 µg/ml (r = 
0.9994) with regression equation y = 40516x-4831.5. 
The method was validated as per ICH guidelines. The 
forced degradation studies were performed by using 
HCl, NaOH, H O , Thermal and sunlight. Tafamidis 2 2

meglumine is sensitive towards basic degradation. The 
probable structure for basic degradation product was 
analysed by extending the method to LC-MS.

[P4-1028] Development and validation of a rapid 
RP-HPLC method for simultaneous determination 
of doxorubicin and baicalein encapsulated in 
nanostructured liposomes

1,2 1,2 1,2Pooja Yadav , Ravi Saklani , Pavan K. Yadav , 
1,2 1,2 1Amrendra K. Tiwari , Manish K. Chourasia . Division 

o f  P h a r m a c e u t i c s  a n d  P h a r m a c o k i n e t i c s , 
CSIR–Central Drug Research Institute, Lucknow 

2226031, INDIA, Academy of Scientific and Innovative 
Research (AcSIR), Ghaziabad 201002, India.

Combinatorial drug delivery systems have recently 
gained importance in anticancer therapy.  Combination 
of a synthetic anticancer agent with phytochemicals has 
potential to enhance the anticancer efficacy with 
minimum side effects. Here in, an efficient RP-HPLC 
method has been developed and validated for the 
simultaneous estimation of an anticancer agent 
doxorubicin (DOX) with a phytochemical baicalein 
(BAC). Since both the drugs have different polarities, 
their resolution within same chromatographic 
conditions demands a great exertion. Interestingly, 
effective separation was achieved by using mobile 
phase of (80:20, v/v) of organic phase and aqueous 
phase. The organic phase used was methanol and 
acetonitrile (80:20, v/v) and aqueous phase contained 
1-Octane sulfonic acid sodium salt (OSA) adjusted to 
pH 3 using ortho-phosphoric acid (OPA). The detection 
was carried simultaneously at 234 nm and 274 nm for 
DOX and BAC respectively using both UV and 
fluorescence detector. The retention time was 3.9 min 
and 9.2 min for BAC and DOX respectively with a total 
runtime of 12 min which is appropriate for estimation of 
DOX and BAC in formulation and development of 
combinatorial drugs. The method has been validated 
according to ICH guidelines with respect to system 
suitability, specificity, precision, accuracy and 
robustness. The LOQ was less than 0.3µg/ml for both 
the drugs. Finally, the developed method was applied 
for analysing entrapment efficiency and drug loading of 
liposomal formulation loaded with DOX and BAC. 

[P4-1029] Analytical method for simultaneous 
determination of Docetaxel and Carvacrol in 
SNEDDS formulation

G Shiva Kumar, Sibu Sen, Dr. Amol G Dikundwar. 
Department of Pharmaceutical Analysis, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Hyderabad-500037, India.

The purpose of the present research was to develop a 
suitable, simple, precise, accurate, robust, and 
reproduc ib le  RP-HPLC method for  re l iab le 
simultaneous quantification of docetaxel (DXL) and 
carvacrol (CVL) in the SNEDDS formulation. DXL and 
CVL both inhibit the breast cancer MCF-7 and MDA-

MB-231 cell line [1]. Due to their synergistic therapeutic 

activity [2], their composition is preferred to reduce drug 

toxicity with increased solubility and therapeutic 
TMefficacy. Waters  e2695 HPLC instrument was used for 

the method development work with an Imtakt unison 
C18 column (4.6 mm x 250 mm, 5 μm) under isocratic 
conditions. The mobile phase consisted of acetonitrile 
and triple distilled water (80:20, v/v) with a flow rate of 
1.0 ml/min. The eluent was monitored at 230 nm using a 
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PDA detector for simultaneous measurement of DXL 
and CVL in SNEDDS formulation. The resolution 
between two peaks were found to be of 5.1 which 
indicates good resolution. The method was validated by 
determining system suitability, selectivity, sensitivity, 
linearity, inter-day and intra-day precision, accuracy, 
and robustness in accordance with ICH Q2(R1) 
Guideline. The calibration curves were found to be 
linear for simultaneous DXL and CVL over a 
concentration range of 5-100 µg/mL for DXL and 12-240 
µg/mL for CVL which is suitable for their dose range in 
the intended formulation. All method validation criteria 
were within the acceptance criteria. % Relative 
standard deviation of intra-day and inter-day precision 
were found to be less than 2%. The developed method 
was fur ther  augmented for  a b io-analyt ica l 
quantification work to support in-vivo and in-vitro 
studies.

[P4-1030] High-resolution mass spectrometry-
driven metabolite proling of baricitinib to report its 
unknown metabolites and step-by-step reaction 
mechanism of metabolism

Niraj Rajput, Megha Rachmale and Pinaki Sengupta. 
Department of Pharmaceutical Analysis, National 
Institute of Pharmaceutical Education and Research-
Ahmedabad (NIPER-A), An Institute of National 
Importance, Government of India, Opp. Airforce 
Station, Palaj, Gandhinagar - 382355, Gujarat, India.

Rationale: Metabolite profiling is an integral part of the 
drug development process for selecting candidates with 
high therapeutic efficacy and low risk. Baricitinib (BARI) 
was approved in 2018 by the US Food and Drug 
Administration to treat rheumatoid arthritis. According to 
the available literature, no study has been reported on 
the metabolite profiling of BARI. The biotransformation 
pathway of the drug has also not been established 
before this study. Methods: The in-vitro metabolism 
study was carried out using rat liver microsomes, 
human liver microsomes, and human S9 fraction. The 
in-vivo experiment was performed on male Sprague 
Dawley ra ts .  U l t ra-h igh-per formance l iqu id 
chromatography quadrupole time-of-flight tandem 
mass spectrometry (U-HPLC-Q/TOF) and ultra-high-
performance liquid chromatography/linear ion trap-
Orbitrap mass spectrometry (U-HPLC/LTQ-Orbitrap-
MS/MS) were used to identify and characterize the 
metabolites of BARI. Results: A total of five new 
metabolites have been identified amongst which two 
(M1 and M2) were detected on both U-HPLC/LTQ-
Orbitrap-MS/MS and U-HPLCQ/TOF and two additional 
metabolites (M4 and M5) were detected on U-
HPLC/LTQ-Orbitrap-MS/MS. Moreover, one metabolite 
(M3) was only detected on LCQTOF. Potential 
applications: This study will be useful to the scientific 
community to gain a better understanding of BARI 

metabolism and can also help to generate its analog 
molecules with better safety and efficacy profile. 
Conclusions: The major metabolic changes were found 
to be N-dealkylation, demethylation, hydroxylation, and 
hydrolysis. This is the first time to report, in-vivo and in-
vitro metabolites of BARI including its biotransformation 
pathway.

TP[P4-1031] ProteoExcel : Development of a simple 
excel-based tool for surrogate peptide selection in 
mass spectrometry based targeted proteomics

Tarang Jadav, Pinaki Sengupta. National Institute of 
Pharmaceutical Education and Research-Ahmedabad 
(NIPER-A), Opp. Airforce Station, Palaj, Gandhinagar - 
382355, Gujarat, India.

Background: Selection of surrogate peptides plays a 
major role to achieve reproducible and accurate 
quantification of desired proteins in targeted 
proteomics. Currently, available peptide selection tools 
suffer from the limitation of not covering entire proteins 
including all the species and inflexibility in applying the 
exclusion criteria. Methodology and result: We have 

TPdeveloped an excel-based ProteoExcel  tool that can 
automatically select the most appropriate surrogate 
peptides with high flexibility in terms of addition, 
deletion, or changing the exclusion criteria. The 

TPdeveloped ProteoExcel  tool has also been validated 
by comparison of obtained peptides from the tool with 
those selected in previously reported works. This is the 
first time to develop an excel based tool for quick and 
accurate selection of surrogate peptides for entire 
protein family of all the species. The tool is having the 
unique advantage of a highly user-friendly nature. It can 
be customized according to the specific need of the 

TPresearchers. Potential application: Proteo Excel  tool 
will significantly enhance the throughput of the 
quantitative proteomic analysis. The tool can 
immensely help the scientists working in the field of 
proteomics by significantly minimizing their effort in 
accurate selection of surrogate peptides for 
quantification of endogenous proteins. Conclusion: We 
have developed and validated a formula embedded 

TPexcel based ProteoExcel  tool for selection of 
surrogate peptides based on theoretical exclusion 
criteria. The developed tool is capable to select suitable 
surrogate peptides amongst those generates after in 
silico digestion of target proteins within a very short 
time.

[P4-1032] Novel vial-in-vial approach for drug 
excipient compatibility: A benchmarking study

Sonali Jain, Ravi Shah. Department of Pharmaceutical 
Analysis, National Institute of Pharmaceutical 
Education and Research (NIPER), Ahmedabad, 
Gujarat-382355, India.
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The two major components of a pharmaceutical 
formulation are drug and excipients where the drug is 
the therapeutically active agent and excipients are 
inactive agents added to improve various dosage form 
properties. Though considered inert, excipients can 
dynamically cause instability in formulation by 
interacting with the drug. Thus, to develop a stable 
formulation, a drug excipient compatibility study 
(DECS) is being conducted prior to formulation 
development which assists in selection of the suitable 
excipients. However, the traditional DECS is a time-
consuming process where drug & excipients are mixed 
and charged on stability for 3 months which makes the 
drug development cycle lengthy. Also, the study may 
require to be repeated, if the drug is found unstable with 
the initially selected excipients, which further delays the 
development process. Therefore, a novel vial-in-vial 
(VV) approach is proposed which will be time-saving 
and effective in investigating the appropriate excipients 
for formulation development within the minimum time 
period. The proposed approach was validated on six 
model drugs and six different DECS approaches were 
compared with the VV approach which resulted in 
around 750 HPLC sample analysis. It was observed 
that exercising the VV methodology for screening the 
excipients shorten the drug development cycle by 12 
folds (3 months to 1 week). It will also prevent the 
occurrence of late-stage surprises during stability 
studies.

[P4-1033] HPLC method transfer to UHPLC method 
for determination of Metformin and Sitagliptin

Swaraj Acharjee, Sanket Mandal, Dr. Navneet Kumar 
Upadhyay. School of Pharmaceutical Sciences, 
Shoolini University. Solan-Oachghat-Kumarhatti 
Highway, Bajhol, Himachal Pradesh, Pin- 173229, 
India.

A novel, simple, and applicable ultra-high performance 
l iquid chromatography (UHPLC) method was 
developed with the help of method transfer parameters 
for the simultaneous estimation of metformin and 
sitagliptin in tablet dosage forms. A standard HPLC 
column with >3 μm particles in a 4.6 mm inner diameter 
column format to a UHPLC column with sub 2 μm 
particle sizes. Different analytical methods are reported, 
but no reports are traceable in the literature regarding 
the simultaneous estimation of metformin and sitagliptin 
by the UHPLC method. So to achieve the best 
chromatographic separation of metformin and 
sitagliptin in the chromatogram, the mobile phase 
composition was optimized. The best composition 
obtained for the analytical method was methanol 
(solvent A), acetonitrile (solvent B), and 0.1% sodium 
dihydrogen orthophosphate, pH 8.5 adjusted with 
sodium hydroxide (solvent C) in isocratic mode with a 
ratio of 50:30:20. The developed analytical method was 

found to be linear, suitable, sensitive, and specific as 
per the regulatory guidelines. The optimized 
chromatographic parameters yielded resolved, sharp 
and symmetrical peaks for both the drugs with retention 
times of 3.033 min for metformin and 5.080 min for 
sitagliptin. The length of Rt 1 is 7.3 cm and Rt 2 is 12.2 
cm. The width of Rt 1 is 0.6 cm and Rt 2 is 0.5 cm.

[P4-1034] Anti-oxidant activity and ngerprinting of 
apple peel

Harsh Kumar Chauhan, Sweta Thakur, Dr. Navneet 
Kumar Upadhyay. School of Pharmaceutical Sciences, 
Shoolini university, Solan-Oachghat-Kumarhatti, 
bajhol, Himachal Pradesh 173229, India.

Apple (Malus× domestica Borkh) is a Rosaceae family 
member that has been cultivated in Asia and Europe 
since antiquity. It has 25-30 species and several 
subspecies. It is the most beloved temperate fruit crop 
in the world due to its diverse nutritional values and 
numerous health benefits. It is important source of 
flavonoids and phenols which is consume during whole 
year. In this study, phytochemical analysis of different 
extracts of selected varieties (at the elevation of 6500 - 
7000 feet) of apple peels by HP-TLC. By qualitative 
analys is  of  samples presence of  Alkalo ids, 
Carbohydrates, Cardiac glycosides, Flavonoids, 
Phenols, Saponins, Tannins, and Proteins was 
observed. Standardization was done by determining 
physicochemical constituents. The presence of Ellagic 
acid was confirmed using TLC. Considering the results 
of phytochemical screening and TLC. The ethanolic 
extract of Apple (Malus × domestica Borkh) shows 
antioxidant activity and is found to be a potent 
antioxidant agent. The present study will be helpful to 
the researchers and in the future presence of the active 
phytochemical constituents in apple varieties at 
different alleviations can be done and the best variety 
with high active phytochemical constituents can be 
recommended for nutritional and pharmaceutical 
purposes. 

 

[P4-1037] Conformational analysis of conopressins 
by NMR, novel conopeptides from the south-
eastern coast of India.

Pooja Dhurjad, Rajesh Sonti. Department of 
Pharmaceutical Analysis, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, Balanagar, Telangana, India – 500037.

Exploring marine biology led to the discovery of diverse 
conopeptides from cone snails. Cone snail uses venom 
as a chemical weapon for hunting prey that constitutes a 
rich source of these peptides encoded by different 
genes with an interspecies variation in their expression 
levels leading to large diversity. These conopeptides act 

117



on various receptors, enzymes, ion channels, and 
transporters. Conopressins are single disulfide 
conopeptides with close sequence similarity to 
vasopressin and oxytocin and have shown “grooming” 
effects in animals similar to vasopressin and oxytocin. 
The present study involves the characterization and 
determination of the 3D structures of synthesized 

Dconopressins, CFIRNCPKG and CFI RNCPKG by 
solution NMR, and the effects of L and D Arg on the 
conformation of the peptide backbone. CFIRNCPKG is 
identified from the Conus monile species from the 
south-eastern coast of India. Arg residue is present in 
the majority of the conopressin identified to date hence, 
we studied the impact of L and D-Arg on the backbone 
conformation of the peptide. The interpretation of the 

αROESY NMR spectrum shows H -NH and NH-NH 
correlations that correspond to type II beta turns in both 
the peptides but at different positions. L-Arg form shows 
4Hα-5NH, 4Hα-6NH, and 5NH-6NH NOEs whereas D-
Arg shows 3Hα-5NH, 3Hα-4NH, and 4NH-5NH NOEs 

αcorresponding to type II beta-turns. The presence of H -
δH  NOEs across Cys-Pro bond establishes the trans 

conformation of proline in both peptides. The side chain 
NOEs vary for L and D-Arg, the D-Arg peptide shows 
4Qβ-5NH NOE and the L form shows 4Qβ-5NH, 4Qγ-
5HN, and 4Qβ-2ε NOEs. The 3D solution structures are 
determined and checked for their validity using the 
Ramachandran plot.

[P4-1038] A platform technology to fabricate Atrigel 
drug delivery systems and control release kinetics: 
Eutectic mixture of biodegradable small molecule 
with PLGA as excipient template

a bGegal Shah¹, Feniben Kapadiya¹ , Habeeb Saleha¹ , 
c cPrerana Gangawane¹ , Prajakta Rao² , Shubham 

dPatil² , Neeraj Kulkarni², Bichismita Sahu², Ravi Shah¹. 
¹Department of Pharmaceutical Analysis, NIPER 
Ahmedabad, Gujarat, ² Department of Medicinal 

aChemistry, NIPER Ahmedabad, Gujarat, Sandoz 
Development Center, Genome valley, Hyderabad, 

bTelangana, Dr. Reddy's Laboratories Ltd., Bachupally, 
cHyderabad, Telangana, Novartis Healthcare Pvt. Ltd., 

dHITEC City, Hyderabad, Telangana, Wipro Digital 
Operations and Platforms, Pune, Maharashtra.

In-situ forming Atrigel is widely accepted technology for 
many control release formulations. There are more than 
15 products approved in the market from innovator 
companies. Unfortunately, a very few generic 
manufacturers could crack the innovation and got 
approval for generic product. The major reason is non-
comparable drug release profile due to specific grade of 
polymer, process of making the product and IP 
limitation. The present study describes the workflow of 
selection and monitoring drug release. Many 
compounds [excipient selection compounds: ESC] 
were selected based on their capability to form 

hydrogen bonding and π- π interaction with PLGA. 
Matrixes composed of PLGA and ESC are utilized as 
vehicles for modifying release kinetics of model drug 
diclofenac sodium. A procedure for fabricating these 
polymeric delivery systems involved mixing the polymer 
and ESC with drug solution was optimized. An 
assembly to conduct release study was designed in 
such a way that it mimics the biological environment as 
well as maintains sink condition and release samples 
were evaluated using HPLC. Furthermore, analytical 
characterization of formulation is to be performed using 
various techniques like; Rheometer and Cryo-SEM. 
The endeavour of the present platform technology is to 
make Atrigel, characterize the Atrigel and determine the 
release profiles.

[P4-1039] Development of quantitative method for 
19determination of Meoquine by F-NMR in API and 

its marketed formulations

Pooja Subhash Bedage*, Archana Sahu and Inder Pal 
Singh. Department of Pharmaceutical Analysis, 
National Institute of Pharmaceutical Education and 
Research, Sector 67, SAS Nagar, Punjab, India-
160062, *email: poojabedage2123.niper@gmail.com

Quantifying active chemicals present in the bulk drug 
and formulation is critical in the pharmaceutical industry 
to confirm the amount of vital components in a 
predetermined composition of the final product. It is 
necessary to develop an adequate analytical method 
with appropriate sensitivity and precision to perform 
quantitation of these critical elements. This could be 
done us ing  Quant i ta t i ve  Nuc lear  Magnet ic 
Spectroscopy (qNMR). To expand the application of 
nuclear magnetic resonance technology in quantitative 

19analysis of pharmaceuticals, F nuclear magnetic 
1 9resonance ( F-NMR) spectroscopy has been 

employed as a simple, rapid and reproducible approach 
1as it has several advantages over H-NMR like it is more 

naturally abundant and having a lower signal 
overlapping, wide chemical shift range. In present 
study, Mefloquine was selected as a model drug for the 
19F-NMR quantification. It was executed using efavirenz 
as internal standard and CDCl  as NMR solvent. 3

Fluorine signal of analyte arose at -68 ppm, relative to 
the internal standard signal at -80 ppm (singlet) was 
used for NMR method development and optimization of 
parameters like relaxation delay, number of scans and 
acquisition time. This method was found to be linear 
(0.9992) and specific within the concentration range of 
the drug from 0.94 mg to 30.36 mg/ml. The method was 
highly stable with a calculated RSD of 0.43 %. The 
robustness of the method was also studied by changing 
the parameters. The output of the present study was in 
agreement with previously reported conventional 
po ten t i ome t ry  based  app roaches  g i ven  i n 
pharmacopoeia, highlighting its applicability in the 
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direct determination of selected molecule in API and its 
marketed formula t ions wi thout  any sample 
pretreatment.

[P4-1040] Mechanistic PBPK modelling of 
Metoclopramide in subjects with hepatic 
impairment

a a bDheeraj Darekar , Kishore Pathivada , Prabha Garg , 
c aAnkit Balhara . Department of Pharmaceutical 

bAnalysis, Department of Pharmacoinformatics, 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S Nagar, Punjab, India, 
cJashvant  Unadkat's lab, University of Washington, 
USA.

Introduction: Liver is one of the most important organs in 
human body responsible for elimination of xenobiotics. 
As most of the drugs are metabolised by liver and the 
liver/hepatic impairment (HI-Class A, B & C) results in 
decreased hepatic metabolism culminating increased 
bioavailability of drug that would require a reduced dose 
of the drug to avoid deleterious effects. This dose 
optimization can be done by employing PBPK 
modelling. Objectives: The objective of this study is to 
gain insights into changes in pharmacokinetics of 
metoclopramide during hepatic impairment using PBPK 
modelling. Initially both IV and PO models were 
developed, verified, and validated by comparing 
simulated data with clinical data in order to create good 
predictable model. Eventually model is extrapolated to 
hepatic impaired patients. Methodology: All the 
necessary physiological, physicochemical, and 
pharmacokinetic parameters of the subjects and drug 
obtained from the literature. WebPlotDigitizer version 
4.5 was used to extract data from observed profiles and 
this observed data was corrected, normalized, and 
stored using MS-Office 2016. The models were 
developed using PKSim® and Mobi version 10. 
Results: There is 1.152, 2.348, and 3.725 fold change in 
AUC in hepatic impairment Class A, B & C respectively. 
Hence dose adjustment is done using a mathematical 
equation and new dose recommendations are given 
according to the severity of disease. Conclusion: The 
predictive models for healthy and hepatic impairment 
patients were developed, which showed good 
predictabil i ty and successful ly suggest dose 
adjustment in patients with different severity of HI. 
Overall, the present study confirms the utility of PBPK 
modelling in predicting the altered pharmacokinetics of 
drugs in hepatic impairment.

[P4-1054] Plant mediated green synthesis of silver 
nanoparticles from Ipomoea pes-tigridis extract 
and evaluation of nanoparticles by using 
characterization techniques and its applications

M Mithila*, V Narmada. Department of Pharmacy, 

Pharmaceutical Analysis & QA, University College of 
Technology(A), Osmania university, Tarnaka, Hyd-500 
007, TS, India, Assistant Professor, Department of 
Pharmacy, University College of Technology Osmania 
University, Tarnaka, Hyd-500 007, TS, India, *email: 
mithila.malagam96@gmail.com   

The main of proposed work in this research is green 
synthesis of silver nanoparticles from Ipomoea pes-
tigridis extract and evaluation of silver nanoparticles. 
Nanomaterials are indicating the immense utilization in 
the realm of science and technology. Since 
nanoparticles are nano in size which in turn leads to 
increase in surface area which in turn leads to more 
bioavailability.  the main objective of this work was to 
examine the stability, size and shape of the formed 
nanoparticles and find various biological activities. 
silver nanoparticles were prepared by heating the 
solution on hot plate and characterization was done by 
using SEM, EDX, TEM, FTIR, UV, XRD and 
nanoparticle analyser. Finding the applications of 
formed silver nanoparticles. From SEM data formed 
nanoparticles were within the range of 100nm. EDX 
revealed the percentage of silver which was found to be 
52.6%, UV data revealed that different parameters have 
been influenced the formation of nanoparticles the 
stability of nanoparticles are moderately stable formed 
nanoparticles size was within range of nanoscale, 
stability of nanoparticles was good and applications 
such as anticancer, and anti-inflammatory activities 
have been proved. 

          

[P4-1056] A new GC-HS-FID method development 
and validation for estimation of residual solvents in 
ivabradine

P. Rajani*, V Narmada. Department of Pharmacy, 
Pharmaceutical Analysis and Quality Assurance, 
University College of Technology, Osmania University, 
Tarnaka, Hyderabad, Telangana – 500007, India, 
Assistant Professor, Department of Pharmacy, 
University College of Technology Osmania University, 
Ta rnaka ,  Hyd -500  007 ,  TS ,  I nd ia ,  *ema i l : 
rajanisatya316@gmail.com 

An analytical method for the estimation of residual 
solvents in ivabradine API, by using a static head space 
chromatography (HS-GC) coupled with a flame 
ionization detector (FID) was developed and validated 
for the estimation of residual solvents dichloromethane, 
toluene, xylene, tetrahydrofuran in ivabradine API. 
Dimethyl sulfoxide is used as diluent and optimised 
chromatogram was establ ished by changing 
headspace and gas chromatographic conditions, and 
carrier gas used is nitrogen. This developed method is 
validated as per the ICH guidelines and the parameters 
are system suitability, specificity, linearity and range, 
accuracy, precision, limit of detection and quantitation, 
and robustness are within the acceptable limits as per 
the guidelines given by the ICH.
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[P4-1058] Method development and validation of 
multi-utility pomalidomide

Sujeet Yaramwar, Ritesh Ojha, Archana S. Gurjar, P.D. 
Hamrapurkar. Principal K M Kundnani College of 
Pharmacy, Mumbai.

Pomalidomide is an aromatic amine analog and 
member of isoindoles, piperidones and used in anti-
angiogenic, an immunomodulatory and antineoplastic 
activity. Pomalidomide inhibits TNF-alpha production, 
enhance the activity of T cells, natural killer cells and 
ADCC (antibody dependent cellular cytotoxicity). The 
objective is to develop and validate a chromatographic 
m e t h o d  n a m e l y  H i g h  P e r f o r m a n c e  L i q u i d 
Chromatography for estimation of Pomalidomide which 
is sensitive, accurate, precise, has shorter run time and 
can be applied for stability indicating assay studies. 
Chromatographic study was carried out on a 
Hemochrome C18, 150×4.6mm, 5µ column using 
isocratic elution with a mobile phase containing 
acetonitrile and 0.1% trifluoracetic acid in water at a flow 
rate of 1.0 mL/min. Pomalidomide was detected at 
wavelengths and retention times of 226nm and 6.855 
min, respectively. The assay was linear throughout 
concentration range of 2-6 µg/mL (correlation 
coefficients > 0.995) with Limit of detection and Limit of 
quantification of Pomalidomide 0.07 and 0.1, 
respectively. Recovery of the pomalidomide was found 
to be 98-102% with intra- and inter-day precisions (as 
relative standard deviation) of < 2%. The method 
isolated impurity from pomalidomide peak with high 
resolution at retention time 6.855 min.  A specific, 
accurate, precise HPLC method with short run time for 
Pomalidomide was developed and validated. The 
developed method was successfully applied for the 
assay of Pomalidomide & was concluded to be stability 
indicating assay method.

[P4-1059] Analytical method development 
validation and degradation study of pretomanid an 
anti-tubercular drug 

Shrikant Thalkari, Anupam Yaltwar, Archana S. Gurjar. 
Principal K.M. Kundnani College of Pharmacy, Mumbai.

Tuberculosis has become major threat to the healthcare 
system because of its increasing resistance to available 
anti-tb drugs, many new combination therapies are 
being used to cure MDR ( and MultiDrug-Resistant) 
XDR TB ( . One such Extensively drug-resistant)
regimen BPAL (recently approved by USFDA consisting 
of bedaquilin, pretomanid and linezolid.  very few 
chromatographic data available is available on these 
three drugs. Most of the publications are focused on the 
simultaneous estimation of these drugs out of that very 
few of them are on the pretomanid and its impurities, as 
which is one of the potent drugs in BPAL regimen. Thus, 
it is important to have sufficient data on pretomanid and 
its stability for future large scale synthesis.   A simple 
and sensitive reversed phase HPLC method has been 
developed and validated for the quantitation of 

pretomanid in its bulk and dosage form excipient along 
with its impurities. Chromatographic study was carried 
out on a Hemochrome C18, 4.5×250mm, 5µ column 
using isocratic elution with a mobile phase containing 
acetonitrile and trifluoracetic acid buffer (pH 4) at a flow 
rate of 1.0 mL/min in a total run time of 10 min. 
Pretomanid was detected at wavelengths and retention 
times of 330 nm and 5.4 min, respectively. The assay 
was linear throughout concentration range of 5-85 
µg/mL (correlation coefficients > 0.999) with LODs 
(Limit of Detection) and LOQs (Limit of Quantification) 
(ppm) of pretomanid 0.25 and 0.85, respectively. 
Recovery of the pretomanid was found to be 99.5-
100.5% with intra- and inter-day precisions (as relative 
standard deviation) of < 2%. The method isolated 
impurity from pretomanid peak with high resolution at 
retention time 4.7 min. The method accurately 
quantified the pretomanid in presence its dosage form 
excipients without any interference so it can be used for 
the assay of pretomanid dosage form excipient. 

[P4-1060] Development and validation of HPLC 
method for simultaneous estimation of erlotinib 
and niclosamide from liposomes optimized by 
screening design

1Amruta Prabhakar Padakanti , Sachin Dattaram 
2 2 1 1Pawar , Pramod Kumar , Naveen Chella . Department 

of Pharmaceutical Technology (Formulations), 
2Department of Pharmaceutical Analysis, National 
Institute of Pharmaceutical Education and Research 
(NIPER) Guwahati, Assam-781101. 

Introduction: The emerging drug resistance to the 
approved first-line drug therapy leads to clinical failure 
in cancer.  Combining the repurposed drugs 
(niclosamide) with first-line therapy agents like erlotinib 
HCl potently represses acquired erlotinib-resistance. 
Objective: But there is a need to develop a sensitive, 
accurate analytical method and drug delivery system for 
delivering combinations. Methodology: In this study, an 
HPLC method was developed and validated for the 
simultaneous estimation of selected drugs. A Plackett-
burman design was used to screen the critical 
parameters affecting the liposomal formulation 
development using particle size, size distribution, zeta 
potential, and entrapment efficiency as the response. 
Results: The RT of niclosamide and erlotinib HCl were 
found to be 6.48 and 7.65 min at 333nm. The optimized 
liposomes shown the size (126.05 ± 2.1), PDI (0.498 ± 
0.1), ZP (-16.2 ± 0.3), and %EE of NCM and ERL (50.04 
± 2.8 and 05.42 ± 1.3). In vitro release studies indicated 
the controlled release of the drugs loaded liposomes up 
to 24 h. Transmission electron microscopy revealed 
spherical morphology of liposomes. FT-IR and DSC 
showed drug-excipient compatibility. Conclusion: HPLC 
method was rapid, sensitive, and validated to 
separating the two drugs. Analysis of variance showed 
lipid, drug concentration, organic solvent, and media 
volume were showed most significant impact on 
dependent variables. 
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[P5-1001] Neuroprotective efcacy of various 
nutritional bio-avonoids: A comprehensive 
therapeutic approach in epilepsy management

1* 1Aman Shrivastava , Jeetendra K. Gupta , Manoj K. 
2 1Goyal . Department of Pharmacology, Institute of 

Pharmaceutical Research, GLA University, Mathura, 
2Uttar Pradesh, 281406, India, Jai Institute of 

Pharmaceutical Sciences and Research, Gwalior, 
Madhya Pradesh, 475001 India * e m a i l :  a m a n . 
shrivastava_phdph20@gla.ac.in

Epilepsy is a chronic neurological disorder that causes 
sudden neuronal firing in the hippocampus region of the 
brain. Based on the numerous pharmacological 
mechanisms of bioflavonoid compounds covered in this 
review, ongoing research is being performed to 
investigate novel approaches for the management of 
epileptic seizures due to the imperfections and side 
effects of current antiepileptic drugs (AEDs). After the 
discovery of novel AEDs, 20%–30% of patients 
suffering from epilepsy develop resistance to 
medication and are considered to have drug-resistant 
epilepsy (DRE). The diversity of patient physiology 
presents ongoing difficulties to scientists and 
physicians alike in DRE management.  The underlying 
cause of DRE is still unknown. Flavonoids have a range 
of neuroprotective benefits inside the brain, along with 
the ability to protect nerve cells against neurotoxin-
induced destruction and enhance learning, memory, 
and cognitive performance. The origin of epilepsy is 
influenced by the cAMP response element-binding 
protein (CREB) dependent gene known as the brain-
derived neurotrophic factor (BDNF). Various 
bioflavonoid compounds have been demonstrated to 
reduce the frequency of convulsion through interactions 
with the CREB/BDNF pathways. However, the 
advantageous or unfavourable effect of CREB-BDNF 
activation on the initiation and/or development of 
seizures affects the specific region of the brain. The 
utilization of flavonoid-rich herbs or dietary products in 
human and animal feeding supplementation studies 
has shown advantages in neurocognitive function, 
sometimes by protecting susceptible neurons, 
promoting existing neuronal activity, or stimulating 
neuronal  re juvenat ion.  Quercet in  has been 
demonstrated to possess antioxidant potential as a 
prominent bioactive component when combined with 
lamotrigine, leading to a significant alteration and 
providing neuroprotective efficacy. Numerous in vitro 
and in vivo investigations into models of epilepsy have 
discovered that flavonoids rapidly modulate CREB-
related pathways. The potential of bioflavonoids on 
epilepsy kindling progression and AED-induced 
comorbidities is highlighted in research on flavonoid-
supplemented diets with AEDs.

[P5-1002] Sodium dependent glucose transporters 
attenuate glucolipotoxicity-induced oxidative 
stress and apoptosis in cardiomyocytes via 
inhibition of sodium-glucose cotransporter-1

Arti Dhar, Deepika Dasari. Department of Pharmacy, 
Birla Institute of Technology and Sciences (BITS) Pilani, 
Hyderabad Campus, Jawahar Nagar, Shameerpet, 
Hyderabad, Telangana 500078, India 

Introduction: Diabetes is rising at an alarming rate 
worldwide. IDF Atlas estimates diabetic cases will rise to 
643 million by 2030 and 783 million by 2045. Among 
diabetic complications, Cardiovascular disease (CVD) 
accounts for up to 65% of all fatalities and is the primary 
cause of death (70%) among T2DM patients. 
Canagliflozin and dapagliflozin are the recently 
approved SGLT-1 inhibitors with notable cardiovascular 
s a f e t y.  B u t  t h e  u n d e r l y i n g  m e c h a n i s m  o f 
cardioprotection is yet to be evaluated. Hence, we 
evaluated the Cana and Dapa under invitro 
glucolipotoxicity, since hyperglycemia and dyslipidemia 
a r e  t h e  c l i n i c a l  a t t r i b u t e s  o f  d i a b e t i c 
c a r d i o m y o p a t h y. S t u d y  M e t h o d o l o g y : R a t 
cardiomyocytes (H9C2 cells) were used in the in vitro 
investigations. Glucolipotoxicity was induced by High 
glucose (HG, 25 mM), 500 M palmitic acid (PA), in the 
presence or absence of CANA and DAPA (10uM). Cell 
toxicity, Gene expression studies, Apoptosis, assay, 
and ROS assay were the major studies demonstrated 
by MTTassay, immunofluorescence, RT-PCR, and 
FACS.Key findings:Upregulation of SGLT-1 was a key 
finding under glucolipotoxicity in H9C2 cells, which was 
blunted by Cana and Dapa. Furthermore, high glucose 
and palmitate damaged cardiomyocytes by inducing 
excess glucose uptake, which ultimately generated 
excess ROS, and induced apoptosis by activating 
caspase-3, and hypertrophy. Intersestingly, cana and 
dapa treatment abol ished these deleter ious 
effects.Conclusion:Our results reveal that Cana and 
Dapa protect metabolic alterations induced cardiac 
damage by inhibiting myocardial SGLT-1. It's also 
evident that Cana and Dapa attenuate apoptosis, 
hypertrophy, and oxidative stress. 

[P5-1003] Physical exercise mediated restoration of 
epigenetic anomality through DNA methylation in 
diabetic mice brain

Sabiya Khan, Valencia Fernandes, Dharmendra Kumar 
Kha t r i ,  Shash i  Ba la  S ingh .  Depar tment  o f 
Pharmacology & Toxicology, National Institute of 
Pharmaceutical Education and Research, Hyderabad, 
Telangana, India- 500037

Epigenetic modulations, including DNA methylation and 
histone modifications, are a significant pathological 
hallmark of neurodegenerative conditions like 
Alzheimer's and Parkinson's disease. Exercise has 
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shown its beneficial effect in abrogating neuronal 
damage and cognitive decline in animal models but the 
patho-mechanist ic l ink st i l l  remains elusive. 
Hippocampal neurons are prone to hyperglycemia-
induced damage, which was replicated in our study 
through a chronic high-fat diet feed and streptozotocin 
treatment in C57BL/6J mice. The disease-induced mice 
showed DNA hypermethylation within the hippocampal 
neurons, subsequently leading to cognitive dysfunction. 
Post-disease model establishment, the animals were 
exposed to our proposed non-pharmacological 
therapeutic intervention i.e., treadmill exercise, for a 
period of 3 months. This intervention restored the global 
DNA hypermethylation and DNA methyltransferase 
(DNMT) status in the hippocampus. Our prior studies 
suggested DNMT dependent-decrease in the 
chaperones and synaptic vesicles, which were restored 
back to normal levels in the exercise group. Further, the 
mature BDNF levels were also slightly increased in the 
exercise group, suggesting increased neurogenesis in 
the hippocampus. Neuroinflammation, a very critical 
and initial sign of neuronal stress was also studied. We 
found that there were a significant number of native 
astrocyte forms in the exercise group, rather than the 
reactive form seen in the diseased diabetic 
hippocampus. Along with it, the proinflammatory 

cytokines, TNF-⍺ and IL-6 were decreased and the anti-
inflammatory cytokine IL-10 was increased in the 
treadmill exercise group. Taken together, our findings 
suggest the protective effects of physical exercise on 
r e s t o r i n g  t h e  a b e r r a n t l y  a m p l i fi e d  D N A 
hypermethylation, and also significantly normalizing the 
methylation-mediated changes in proteostasis and 
synaptic fidelity within the hippocampus of the diabetic 
rodent brain.

[P5-1004] Nesfatin-1 protects against high glucose 
and H O -induced injury via inhibition of oxidative 2 2

stress, apoptosis, and brosis in renal tubular 
epithelial cells

Ganesh Panditrao Lahane, Arti Dhar. Department of 
Pharmacy, Birla Institute of Technology and Sciences 
(BITS) Pilani,Hyderabad Campus, Jawahar Nagar, 
Shameerpet, Hyderabad, Telangana 500078, India.

Introduction: Renal disease occurs due to many 
heterogeneous pathological factors that cause 
alteration in the kidney structure and gradual loss in the 
renal function. Oxidative stress is one of the major 
cause in pathogenesis of renal disease progression. 
Nesfatin-1 is a novel peptide with anorexigenic and anti-
hyperglycaemic properties. Nesfatin-1 expression has 
been reported in both central nervous system as well as 
peripheral organs. However, expression levels of 
nesfatin-1 in renal system under stress and normal 
physiological conditions is unknown. Also, the effect of 
nesfatin-1 treatment on stress-induced pathological 

damage is not fully understood. Objectives: To 
investigate the reno-protective effect of nesfatin-1 on 
high glucose and H O  treated rat renal tubular epithelial 2 2

cells (NRK-52E cells) and explore the underlying 
mechanism. Methods: High glucose (HG) and H O  2 2

treatments were used for oxidative stress (OS). MTT, 
crystal violet, and H and E staining were used for cell 
viability, cytotoxicity, and cytopathological finding. OS 
and apoptosis were measured by FACS and confocal 
microscopy. mRNA expression was measured through 
RT-PCR.Results: Our result demonstrates that high 
glucose (HG) and H O treatment significantly 2 2  

decreased the nesfatin-1 expression in NRK-52E renal 
epithelial cells. ROS, apoptosis, and fibrosis were 
attenuated by nesfatin-1 co-treatment with HG and 
H O . Furthermore, SOD, Catalase, and Bcl  2 2 2

decreased; Caspase-3 and TGF-β1 significantly 
increased in HG and H O  induced cells. Interestingly, 2 2

all these effects were counter with nesfatin-1 co-
treatment.Conclusion: Nesfatin-1 could be regarded as 
a therapeutic agent against cell injury triggered by HG 
and H O  by inhibiting oxidative stress, apoptosis, and 2 2

fibrosis.

[P5-1005] Targeting ER stress-klotho axis: A novel 
therapeutic approach against ischemia-reperfusion 
renal injury under type 1 diabetes conditions

Ajinath Kale, Vishwadeep Shelke, Tahib Habshi, Neha 
Dagar and Anil Bhanudas Gaikwad.Laboratory of 
Molecular Pharmacology, Department of Pharmacy, 
Birla Institute of Technology and Science, Pilani, Pilani 
Campus, Rajasthan-333031, India.

Klotho is a renoprotective factor that is at the forefront of 
research as a potential therapeutic agent and biomarker 
for acute kidney injury (AKI). AKI is one of the 
consequential complications highly prevalent in 
hospitalized and comorbid patients with significant 
mortality. This study aimed to elucidate the affiliation 
between ER stress and Klotho regulation and develop a 
therapeutic approach for Klotho's endogenous 
restoration against AKI-diabetes comorbidity. We 
studied this under diabetic and non-diabetic conditions 
using ischemia-reperfusion renal injury (IRI) models 
based on male Wistar rats and hypoxia-reperfusion 
injury models using normal rat kidney tubular epithelial 
cells (NRK52E). To study this, we have performed a 
series of experiments using both in-vitro and in-vivo 
samples. This study revealed that ER stress was 
involved in the Klotho downregulat ion,  and 
development of ischemic AKI, which was further 
exaggerated in presence of diabetes. ER stress and 
Klotho regulation are interlinked and both of them are 
shared factors in AKI-diabetes comorbidity. Additionally, 
excessive ER stress and/or diabetic conditions 
downregulate the Klotho at a significant level wherein its 
restoration is possible by ER stress inhibition. TUDCA- 
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inhibited the PERK-eIF2α-CHOP axis and apoptosis 
(Caspase-7 and PARP), and restored endogenous 
Klotho levels subsequently ameliorating AKI under 
diabetes and non-diabetic conditions. Based on the 
findings of the study, ER stress and Klotho appear to be 
shared factors involved in the pathogenesis of AKI-
diabetes comorbidity, and targeting them could prove 
beneficial.

[P5-1006] Canagliozin ameliorates in-vitro and in-
vivo diabetic cardiomyopathy by targeting cardiac 
SGLT-1

Deepika Dasari, Arti Dhar. Department of Pharmacy, 
Birla Institute of Technology and Sciences (BITS) Pilani, 
Hyderabad Campus, Jawahar Nagar, Shameerpet, 
Hyderabad, Telangana 500078, India

Background and purpose: SGLT-2 inhibitors are the 
recently approved anti-diabetic agents. Results from 
the groundbreaking EMPA-REG OUTCOME and 
CANVAS program revealed that SGLT2 inhibition not 
only demonstrates effective glucose management but 
also, lowers the rate of cardiovascular hospitalization 
and mortality. But, the exact mechanisms behind the 
cardiovascular benefits of SGLTi are not clearly 
understood, which drove us to evaluate the molecular 
mechanism of cardiac benefit of canagliflozin in in-vitro 
and in-vivo diabetic cardiomyopathy. Experimental 
Approach: Studies on diabetic cardiomyopathy were 
conducted in vivo using the most clinically applicable 
high-fat diet and streptozotocin-induced type-2 
diabetes model and in vitro using cultured rat 
cardiomyocytes stimulated with high glucose and 
palmitic acid. Male Wistar rats were given a high-fat diet 
for four weeks before receiving an intraperitoneal 
injection of 35 mg/kg streptozotocin. The rats were then 
maintained for eight weeks with or without canagliflozin 
therapy. Systemic and molecular properties were 
assessed by immunofluorescence, quantitative RT-
PCR, immunoblotting, histopathology, and FACS 
analysis after the study. Key Results: In the in vitro and 
in vivo DCM models, SGLT-1 was highly upregulated 
and linked to elevated fibrosis, apoptosis, and 
hypertrophy. Treatment with canagliflozin considerably 
attenuated these alterations. Moreover, after 
canagliflozin treatment, histological analysis revealed 
enhanced cardiac structure, and in-vitro findings 
demonstrated improved mitochondrial quality and 
biogenesis. Conclusion: Our results clearly show that 
canagliflozin protects the diabetic heart by inhibiting the 
activity of myocardial SGLT-1. Although canagliflozin-
associated cardiac protection was the main focus of our 
research, we have found that a more effective approach 
to treating diabetic cardiomyopathy may involve the 
development of novel pharmacological inhibitors that 
target SGLT-1. 

[P5-1007] Investigation of biomarkers in sub-acute 
hepatorenal toxicity against bulk and zinc oxide 
nanoparticles exposed mice

1 1,2 1Monika S Deore , Saba Naqvi . Department of 
2Pharmacology and Toxicology, Department of 

Regulatory Toxicology,  Nat ional  Inst i tute of 
Pharmaceutical Education and Research (NIPER-R), 
Lucknow (UP) - 226002

Zinc oxide nanoparticles have been utilized and 
produced at a very large scale due to their wide range of 
applications. Nevertheless, its toxicity is one of the 
concerns addressed by various researchers. Widely 
used methods of measuring plasma zinc have poor 
sensitivity and impaired specificity. Currently, there is no 
specific biomarker for determination of excess zinc 
inside our body is explored well. Furthermore, it is vital 
to know the toxic effects of zinc oxide nanoparticles and 
their bulk counterparts at early exposure level on human 
health due to day to day increased use of zinc oxide 
nanoparticles in various applications. In current study 
we investigate the kidney and liver as the primary target 
organs for toxicity and their oxidative stress parameters. 
Twenty-four male mice were divided into three 
groups(n=8). Control (group I) served as vehicle 
control; group II: 50mg/kg ZnO (bulk) and group III: ZnO 
NPs (50mg/kg nano). The mice were sacrificed after 14 
days exposure, liver and kidney tissue toxicity 
biomarkers were performed. Our results demonstrate 
increased levels of GPx, metallothionein, GST, and 
decrease level of ceruloplasmin, GSH:GSSG ratio in 
bulk ZnO administered animals. The acute kidney 
toxicity was further confirmed by increased levels of 
their biomarkers i.e. Kim-1 and Clusterin. Hence, this 
study investigated the comparative effect of early 
exposure of zinc oxide nanoparticles (nZnO) and its 
bulk form and we conclude that at 50mg/kg b.wt dose, 
ZnO NPs is comparatively safe to bulk ZnO.

[P5-1008] Iron-induced cellular in vitro neurotoxic 
responses in rat C6 cell line

1 1Vikash Kumar Maurya , Urati Anuradha  Mangal Deep 
2 , 2Dey  Avtar  S ingh Gautam ,  Rakesh Kumar 

2 1Singh . Department of Regulatory Toxicology, 
2Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Raebareli, Transit campus Lucknow, Uttar 
Pradesh- 226002, India.

Iron is an essential metal critical for normal cellular and 
biochemical function and it is used as a cofactor in many 
vital biological pathways within the brain. However, the 
accumulation of excess iron in the brain is commonly 
associated with several neurodegenerative and 
neurotoxic adverse effects. Chronic exposure to iron 
leads to an increased risk for several neuro-
degenerative diseases. The exact mechanism of iron-
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induced neurotoxicity is still unclear. Therefore, our 
study aimed to investigate the mechanism of neurotoxic 
and neurodegenerative effects through in vitro 
exposure to ferrous sulfate (FeSO ) in rat C6 cell lines. 4

The findings of our study have indicated that ferrous 
sulfate (FeSO ) exposure may lead to the induction of 4

molecular markers of neuronal inflammation (TNF-α, IL-
1β, IL-6) apoptotic neuronal cell death, amyloid-beta, 
and hyperphosphorylated tau levels. This study 
provides a basic mechanistic understanding of 
signaling pathways and biomarkers involved during 
iron-induced neurotoxicity.

[P5-1009] Effect of phenylbutyrate in hindlimb 
unloading (HLU)-induced skeletal muscle atrophy 
in rat model

1 2 2Lalruatmawii , Pankaj Singh , Anand Kumar , Priyanka 
2 1* 1Prajapati , Sapana Kushwaha . Department of 

Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 

2Raebareli, Lucknow-226002, India, Babasaheb 
Bhimrao Ambedkar University, (A Central University), 
Vidya Vihar, Raebareli Road, Lucknow - 226025, India, 
*email: sapana.k@niperraebareli.edu.in

Skeletal muscle atrophy involves loss of skeletal muscle 
protein, including muscle mass, strength and function 
due to a reduction in physical activity, disuse, diseases, 
or prolonged mechanical unloading. Recently, HDAC 
inhibitors were found to prevent muscle wasting, so we 
proposed that HDAC inhibitor, phenylbutyrate (PB) 
could ameliorate muscle wasting in the hind limb 
unloading (HLU) rat model.  The experiment was done 
on male Wistar rats (150 ± 30 g, n=6) and divided into 3 
groups: Control, HLU and HLU + PB. In brief, hindlimb 
unloading was performed by using the physical method 
in which the rat's hindlimbs were hanged with the help of 
hard molded wire along with a cage. The forelimbs of the 
rats were free to move and fed ad libitum for 14 days. 
Phenylbutyrate (300 mg/kg, per oral) was administered 
for 14 days. After PB treatment, rats were sacrificed and 
the gastrocnemius (GN) muscle of the hindlimb was 
collected for endpoints. Results showed that HLU 
significantly reduced the GN mass and body weight, 
while PB treatment improved the same. Further, PB 
treatment significantly increased the stride length in the 
HLU group. Furthermore, a decrease in basal muscle 
protein synthesis rate was observed in the HLU muscle, 
and phenylbutyrate treatment significantly increased 
the myofibrillar protein content. Phenylbutyrate also 
restored oxidative stress (MDA) and antioxidant levels 
(g lu ta th ione,  superox ide d ismutase)  in  the 
gastrocnemius muscle of HLU rats. H & E muscle of 
HLU showed increased inter-fascicular spacing and PB 
treatment improved the same. In conclusion, 
phenylbutyrate provides amelioration in HLU-induced 
muscle wasting in the rat model. 

[P5-1010] Investigating the effect of Gliclazide on 
traumatic brain injury

1 2Bhagyashree Baral , Deepali , Dr. Ravinder K. 
1,2 1Kaundal . Department of Regulatory Toxicology, 

2Department of Pharmacology and Toxicology National 
Institute of Pharmaceutical Education and Research 
(NIPER), Raebareli, Lucknow, Uttar Pradesh-226002, 
India.

Traumatic brain injury (TBI) refers to mechanical brain 
injuries with a wide range of origins, severity, 
pathological alterations, and clinical outcomes. It is a 
major cause of death and disability, with a significant 
socioeconomic burden internationally. Currently, there 
is no effective therapy available for TBI treatment due to 
its undefined and multifaceted pathophysiology which is 
one of the biggest challenges in the development of 
newer drugs. Oxidative stress and neuroinflammation 
play an important role in Secondary damage after 
traumatic brain injury. Gliclazide (GLZ), a sulphonylurea 
class of anti-diabetic drugs, has been shown to exhibit 
potent antioxidant and anti-inflammatory properties. 
GLZ has also been shown to attenuate Amyloid beta-
induced toxicity, however, its effects have not been 
evaluated in the TBI models. The present study 
evaluated the effects of GLZ on TBI-induced 
neurological changes and biochemical and histological 
alterations in rats. TBI was induced in the SD rats using 
the weight-drop method where a weight of 80 g was 
dropped from a height of 40 cm. Rats were treated with 
GLZ (10mg/kg/day, p.o.) for ten days, starting three 
days prior to TBI induction. TBI-induced rats showed 
hyperalgesia, reduced muscle strength, increased 
muscle rigidity, and anxiety along with motor and 
cognitive deficits like neurobehavioral alterations which 
were attenuated with GLZ treatment. GLZ treatment 
also improved the redox status in the brain as evidenced 
by a reduction of MDA, MPO, and nitrite levels along 
with an increase in catalase and GSH levels. TBI-
induced histological structural changes of brain was 
also attenuated by GLZ treatment. In summary, these 
findings suggested the neuroprotective potential of GLZ 
in TBI. 

[P5-1011] Gliclazide attenuates DNCB induced 
atopic dermatitis in mice

Antarip Sinha, Vipul Sharma, Ravinder K. Kaundal. 
Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research, 
Raebareli (NIPER-R), Lucknow (UP) - 226002.

Atopic dermatitis (AD) is a chronic inflammatory skin 
disorder commonly manifested by xerosis, pruritis, and 
lichenification of the skin. It is frequently accompanied 
by other atopic diseases like asthma, hay fever, and a 
family history of atopic disease. Conventionally, 
corticosteroids are prescribed for the management of 
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the disease, but serious adverse reactions are of real 
concern, especially when used for the long term and 
receive poor compliance. Therefore, finding newer 
effective, and safer drugs is of utmost urgency in recent 
times.In this study, AD-like conditions on the skin are 
recapitulated by applying 2,4- dinitrochlorobenzene 
(DNCB), topically, on BALB/c mice. Briefly, the dorsal 
part of all mice was carefully shaved. All mice except the 
control ones are sensitization with 1% DNCB and 
challenged by 0.4% DNCB thrice a week for three 
weeks. The Control group was exposed to olive oil and 
acetone mixture (1:3 v/v) in a similar manner. 
Treatments of Gliclazide (GLZ, F5mg/Kg and 10mg/Kg) 
in the form of a suspension was started after day 15 and 
continued up to day 25. GLZ treatment significantly 
improved dermatitis-like phenotype as evidenced by a 
reduction in Scratching behaviour, and spleen size. 
Histopathological investigation of skin tissues further 
revealed that DNCB-induced increases in epidermal 
thickness and mast cell infiltration were significantly 
decreased in the GLZ-treated groups. In addition, a 
significant reduction in plasma TNF-α level was also 
observed in the GLZ-treated group as compared to the 
vehicle-treated group. These results indicate the 
beneficial effects of GLZ in attenuating the dermatitis-
like phenotype.  

[P5-1012] Investigation on the role of 17β-estradiol 
against cisplatin-induced nephrotoxicity in rats

1 1 2Archana Rani , Shivika Sharma , Tajpreet Kaur , Amrit 
1 1Pal Singh . Department of Pharmaceutical Sciences, 

Guru Nanak Dev University, Amritsar-143005 (India), 
2Department of PharmacologyKhalsa College of 
Pharmacy, Amritsar-143001 (India)

The present study investigated the role of 17β-estradiol 
against cisplatin-induced nephrotoxicity in rats. 
Nephrotoxicity was induced by a single injection of 
cisplatin (7 mg/kg, intraperitoneal, i.p.) and animals 
were sacrificed on fifth day. Cisplatin-induced kidney 
injury was quantified by measuring creatinine clearance 
(CrCl), serum urea, fractional excretion of sodium and 
potassium (FE ,FE ) and microproteinuria in rats. Na K

Renal oxidative stress was quantified in terms of 
thiobarbituric acid reactive substances, superoxide 
anion generation and reduced glutathione levels. 
Hematoxylin-eosin staining of rat kidneys was done to 
observe histo-pathological changes. Rats were treated 
with 17β-Estradiol (0.5 and 1 mg/kg, i.p.) for four days 
and sacrificed on fifth day. Of note, cystathionine β-
synthase (CBS) and cystathionine γ-lyase (CSE) are 
two key enzymes playing vital role in the synthesis of 
hydrogen sulphide. In a separate group, rats were 
administered with CBS inhibitor, amino-oxyacetic acid 
(AOAA) and CSE inhibitor, D, L-propargylglycine 
(PAG), alongwith estradiol treatment. In cisplatin group, 
an increase in serum creatinine, urea, FE , FE , urine k Na

microproteins level and decrease in CrCl along with 
increased oxidative stress and histological changes 
was observed. Administration of 17β-estradiol 
abrogated the changes in serum/urine parameters and 
markedly attenuated renal oxidative stress and 
histological alterations. Treatment with AOAA and PAG 
abolished the protective effect of 17β-estradiol in rats. 
These findings suggest the possible involvement of H S 2

in 17β-estradiol mediated renoprotective effect. It is 
concluded that 17β-estradiol protect the kidneys from 
cisplat in- induced oxidat ive stress and renal 
dysfunction. Moreover, H S contributes towards 17β-2

estradiol mediated renoprotective effect.          

[P5-1013] Endogenous peptide Nesfatin-1, role in 
acute kidney injury models: Invivo and invitro 
approach

Srashti Gopal Goyal, Dr. Arti Dhar.Birla Institute of 
Technology and Science-Pilani, Hyderabad Campus, 
Telangana

Introduction: Future of disease remediation is getting 
transferred from synthetic drugs to biological, with new 
antibodies, gene therapy, miRNA, targeted delivery of 
synthetic drugs bound to biologicals, peptides etc. In our 
work we are targeting acute kidney injury via 
endogenous peptide Nesfatin-1 which is an anorexic 
peptide intrinsically produced as NUCB2 in almost all 
the organs and has been implicated in multiple disease 
from pulmonary systems metabolic disorders to 
cancers. Objectives: To target in-vitro and in-vivo 
models of AKI by endogenous peptide nesfatin-1. 
Methodology: To evaluate NUCB2 expression, AKI 
invitro model was developed in NRK52E Rat kidney cell 
lines by doxorubicin. Three in-vivo models of AKI were 
developed based on chemo toxicity (cisplatin and 
doxorubicin) and rhabdomyolysis (glycerol) in wistar 
rats. Blood Urea Nitrogen and Creatinine were 
assessed by serum biochemistry. NUCB2 expression 
was observed by western blotting in cells and kidney 
tissues. While immunocytochemistry in cells was used 
for localization and expression profiling of NUCB2. 
Expression of gene for kidney injury, oxidative stress 
and inflammation was assessed by quantitative PCR. 
Results: Amelioration of disease condition by treatment 
of Nesfatin-1 in cells under chemotoxic stress 
treatment. The results were corroborated with up 
regulation of NUCB2 in immunocytochemistry, up 
regulation of oxidative stress markers and down-
regula t ion o f  inflammat ion marker  and ce l l 
morphological assay. In invivo models, excess 
circulating Blood Urea Nitrogen and Serum Creatinine 
levels marked for disease induction. While up-
regulation genes KIM-1 and NGAL marked for extent of 
kidney damage. NUCB2 expression was down 
regulated in all the models assessed by western 
blotting. While oxidative stress genes were down-
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regulated and inflammatory markers were up-regulated 
in all the AKI models.Conclusion: From our work we 
concluded that there is down regulation of NUCB2 in 
kidneys under both chemo toxic and rhabdomyolysis 
models of AKI and under chemo toxic model in kidney 
cell lines. Thus Nesfatin-1 can be a promising 
therapeutic molecule in ameliorating acute kidney 
injury.

[P5-1014] Transnasal amyloid-beta induced 
memory impairment and neuroinammation in 
mice model

Avtar Singh Gautam, Zunaid Akhtar, Shivam Kumar 
Pandey, Mangaldeep Dey, Vaibhav Lasure and Rakesh 
Kumar Singh.Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research (NIPER), Raebareli, Transit 
campus Lucknow, Uttar Pradesh- 226002, India.

The overexpression of pathogenic amyloid precursor 
protein and/or presenilins is used to create Alzheimer's 
disease (AD) models in rodents. While most of all 
human instances are sporadic, late onset, those genes 
resemble the underlying cause of early onset form of 
AD. There are still no suitable animal models that can 
mimic the exact pathophysiology of AD. In this study, we 
looked at whether transnasal delivery of amyloid-beta  1-42

(Aβ )peptides could be used to mimic pathological 1-42

features of AD in mice model. Animals exposed to Aβ1-42 

for 1 week have shown learning and memory 
impairment in neurobehavioral tests. The levels of 
oxidative stress biomarkers were also found to be 
elevated along with reduction in antioxidant enzymes. 
Pro-inflammatory cytokines were found to be 
significantly increased. Whereas, presence of Aβ in 1-42 

the brain was confirmed by ELISA and ThT assay. Aβ1-42 

also caused increased in the astrocytic injury marker 
S100B and activated microglia. in cortex as well as 
hippocampus. The administration of Aβ peptide 1-42 

caused learning and memory deficits in this short-term 
exposure, which resemble to those seen in transgenic 
and stereotactic models. We were able to induce the 
nearly AD like features in the animals which suggest the 
consideration of this models to explore the AD 
pathology and therapeutic targets.

[P5-1015] Evaluation of neuro-behavioral effects on 
transuthrin exposure in rats

1 1 1Jasbir Dalal , Vandana Roy , Akhilesh Mishra , BC 
2 1 1  Koner  and Vandana Tayal . Department of 

2 Pharmacology, Department of Biochemistry, Maulana 
Azad Medical College, New Delhi-110002.

Vector borne diseases (VBD) are major health burden 
around the globe.In recent years, there is a sharp 
increase in VBD in India which is highly endemic for 

malaria and dengue causing disabilities, high morbidity 
and mortality. Transfluthrin is a synthetic type-1, fast 
acting pyrethroid extensively used as a household 
insecticide in electric vaporizer, sprays and coils. The 
study aimed to evaluate the effects of transfluthrin 
(0.88%w/w) (ALL-Out electric vaporizer) sub-chronic 
exposure on neurobehavioral and gene expression of 
muscaranic acetylcholine receptor (mAchR) through 
inhalation and oral route in rats. Adult male SD rats, 3 
groups of 6 rats each group were exposed to 
transfluthrin (0.88% w/w) by inhalation route 
(12hrs/day) and orally at the dose 500mg/kg bw. The 
neurobehavioral parameters (Anxiety, learning and 
memory) were assessed by Elevated Plus Maze (EPM), 
Open Field Test (OFT) and Morris Water Maze (MWM) 
at 0 and 90 days. The mAchR gene expression in brain 
tissue were assessed by qRT-PCR and transfluthrin 
concentration in blood was measured by Gas 
Chromatography-Mass Spectrometry (GC-MS). 
Increase in Time Spent in closed arm of EPM and an 
increase in number of Lines Crossed in OFT in both 
inhalation and oral groups showed anxiogenic effects 
after Transfluthrin exposure. Increased Latency in 
MWM in both inhalation and oral group indicated 
impairment in learning and memory. Transfluthrin 
presence was found in blood even on exposure through 
inhalation route. The expression of mAchR gene was 
decreased in oral group. It is concluded thattransfluthrin 
exposure affects neurobehavior of rats showing 
anxiogenic effects and decreased learning and memory 
that may be due to transfluthrin association with 
expression of gene coding mAch receptor.

[P5-1016] Protective role of docosahexaenoic acid 
against cisplatin-induced nephrotoxicity in rats

1 1 2Palwinder Singh , Pearl , Tajpreet Kaur , Amrit Pal 
1 1Singh . Department of Pharmaceutical Sciences, Guru 

2Nanak Dev University, Amritsar (India), Department of 
Pharmacology, Khalsa College of Pharmacy, Amritsar 
(India)

Present study investigated the role of Docosahexaenoic 
acid (DHA) against cisplatin-induced nephrotoxicity in 
rats. Cisplatin (7mg/kg, intraperitoneal, i.p.) was 
administered in rats to induce nephrotoxicity and rats 
were sacrificed on fifth day. Cisplatin-induced kidney 
damage was evaluated by measuring creatinine 
clearance (CrCl), serum urea, fractional excretion of 
sodium (FE )  potassium (FE ) and urine microproteins Na , K

level. Oxidative stress in rat kidneys was determined by 
assaying thiobarbituic acid reactive substances, 
superoxide anion generation and reduced glutathione 
levels. Haematoxylin and eosin staining of rat kidneys 
was done to examine gross histopathological changes. 
DHA (125, 250 mg/kg, oral) was given 1-h after cisplatin 
administration. DHA treatment was continued for four 
days and rats were sacrificed on fifth day. Cystathionine 
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beta synthase and cystathionine gamma lyase are two 
major enzymes involved in hydrogen sulphide (H S) 2

synthesis in tissues. In a separate group, concurrent 
administration of cystathionine beta synthase inhibitor 
[aminooxyacetic acid (AOAA, 10mg/kg, i.p.)] and 
cystathionine gamma lyase inhibitor [propargylglycine 
(PAG, 50mg/kg, i.p.)] was done along with DHA 
treatment in rats for four days and animals were 
sacrificed on fifth day. Cisplatin resulted in decreased 
CrCl, and increase in serum creatinine, urea, FE FE , Na, K

urine microproteins along with profound oxidative stress 
and histological changes in rat kidneys. DHA 
significantly abrogated cisplatin-induced changes in 
serum/urine parameters, decreased oxidative stress 
and attenuated cisplatin-induced histological 
alterations in rat kidneys. Of note, prior treatment of 
AOAA and PAG significantly abolished the protective 
effect of DHA against cisplatin-induced nephrotoxicity, 
thereby confirming the involvement of H S in DHA-2

mediated renoprotection. Hence, it is concluded that 
DHA protects kidneys from cisplatin-induced 
nephrotoxicity. Moreover, H S plays a vital role in DHA-2

mediated renoprotective effect. 

[P5-1017] NIR light sensitive nanoprobes for 
effective acne therapy

a a aSrivathsan G , Donker Chonzom , Nidhi Parihar , 
a b cDinesh Mohankrishnan , Sudhagar S , Sharma D , USN 

a a aMurty , Deepak B. Pemmaraju *. Department of 
bPharmacology & Toxicology, Department of 

Biotechnology, National Institute of Pharmaceutical 
Education and Research, Guwahati,   Assam, India-

c781101,  Department of Zoology, Guwahati University, 
Assam, India-781014. *Correspondence email: 
deepak@niperguwahati.in

Acne vulgaris, commonly known as acne, is a multi-
factorial human disease characterized by inflammation 
and bacterial infection. Despite the widespread of 
conventional acne treatments like laser surgery and 
chemical peeling along with retinoids and antibiotics, 
the clinical outcomes are still unsatisfactory. Antibiotic 
resistance and ineffective treatment modalities are the 
compromising factors in acne therapy. Hence newer 
therapeutic methods using light-based therapies were 
being explored with varying degrees of progress. NIR 
light-based photothermal therapy (PTT) is gaining 
prominence in managing a wide range of disorders due 
to its inherent advantages in terms of safety, precision, 
and minimal complications. Photothermal agents using 
metallic nanosystems (Au, Ag, Cu NPS) were reported 
with absorption ( ) in the NIR range (650-1200 nm) and max

these materials absorb NIR light and generate heat 
which can activate various cell death pathways. 
However, single PTT therapy may not be practical due 
to risk of heat resistance in bacteria. The PTT may be 
explored in  conjunct ion wi th  b iomolecules/ 

pharmaceutical interventions to maximize the 
therapeutic result. Therefore, we developed a unique 
nanoformulation (GaCuS NPs) using the NIR light 
absorbing CuS nanoprobes (NPs) and a dietary 
nutraceutical biomolecule, Glycyrrhizic acid (Ga). The 
antimicrobial, anti-inflammatory and biocompatibility 
properties of the Cu based nanosystems and Ga 
against the dermal tissues is the rationale for the choice. 
The synthesized GaCuS NPs were characterised using 
the UV-Vis spectrophotometry and dynamic light 
scattering methods. The GaCuS NPs had an absorption 
maxima at 1045 nm (NIR window) and displayed a 
hydrodynamic diameter of 195.4 nm. Further the 
photothermal transduction efficiency validations of the 
GA-CuS NPs indicated an excellent thermal response 
of more than 50 °C at 10 mins of exposure.In vitro anti-
microbial and anti-inflammatory studies using alamar 
blue, agar spread plate and BSA protein denaturation 
assays indicated synergistic antimicrobial effect of the 
GaCuS NPs exposed to NIR light.In vivo anti-microbial 
studies were conducted using the Propionibacterium 
acne model in zebra fish. A mediated bath GACuS NPs 
upon treatment with infected zebrafish shown better 
efficacy in NIR light exposure groups. Further In vivo 
anti-inflammatory effect of GACuS NPs using the paw 
edema method in rats demonstrated that NIR light 
exposed group has a significantly lower paw edema 
than in comparison to NIR light unexposed groups. 
Overall, the GACuS NPs exhibited a promising and 
synergistic antibacterial and antimicrobial effect when 
coupled with NIR light based PTT. Therefore, GACuS 
NPS can be translational for clinical applications such 
as drug-resistant acne therapy and chronic 
inflammatory infectious diseases.

[P5-1018] An old drug for a critical indication: 
Inammatory Bowel Disease Repurposing 
cefadroxil for treatment of IBD

1 1 1Pamelika Das , Manoj L. Yellurkar , Vani Saiprasanna , 
1 2Jhansi  Sar i l la ,  Ravichandiran Velayutham , 

1 1Somasundaram Arumugam . Depar tment  o f 
2Pharmacology and Toxicology, Director, National 

Institute of Pharmaceutical Education and Research 
(NIPER)-Kolkata, Chunilal Bhawan, 168 Maniktala 
Main Road, Kolkata 700054, West Bengal, India.

Introduction: Inflammatory bowel disease (IBD) is a 
long-term inflammatory disease of the gastrointestinal 
tract. Because of the increasing prevalence, the need 
for new treatment strategies, and the high cost of drugs 
discovered using high throughput techniques, 
repurposing an already approved drug by evaluating its 
role in IBD would be a better option. In this context, in 
silico studies shed light on the potential repurposing of 
Ce fad rox i l ,  a  sem isyn the t i c  an t i - bac te r i a l 
cephalosporin, against IBD.Methods: C57BL/6 female 
mice were given 3 percent Dextran sodium sulphate 
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(DSS) in drinking water for 7 days with or without 200 
mg/kg/day cefadroxil for the last four days in a study. 
Throughout the study, the normal group was given 
regular drinking water. Blood parameters were 
assessed after the sacrifice, followed by ELISA, 
western blotting, and myeloperoxidase assays. There 
was also a metagenomics and histological examination. 
Results: Cefadroxil treatment improved disease 
pathology, as seen by blood parameters. It also showed 
a strong antioxidant activity, which was backed up by 
myeloperoxidase activity. Cefadroxil's positive impact in 
inhibiting pathogenic growth was demonstrated by 
metagenomics and 16S rRNA sequencing of faecal 
samples. Immunoblotting revealed that this commonly 
prescribed antibiotic reduced the expression of 
inflammatory biomarkers such as IL-6, TNF-α, and IP-
10. Cefadroxil also reduced inflammatory cell infiltration 
and prevented morphological distortion, as seen by 
histological score in hematoxylin and eosin staining. In 
addition, immunofluorescence tests revealed that 
cefadroxil has a positive effect on immune cell markers 
such as CD36, CD68, and the angiogenesis marker 
VEGFRII. RNA expression studies were also done to 
confirm the findings at the gene level. As a result, the 
current findings highlight cefadroxil's anti-inflammatory, 
anti-oxidant, and immune-regulatory properties, 
suggesting that it could be used to treat IBD. 

[P5-1019] HDAC inhibitor pharmacophore 
culminates as an anticancer agent and pH-
responsive nanocarrier for the treatment of lung 
cancer

a bEssha Chatterjee , Kunal Nepali , Santosh K. 
a aGuru . Department of Biological Sciences, National 

Institute of Pharmaceutical Education and Research, 
bHyderabad, India,  School of Pharmacy, College of 

Pharmacy, Taipei Medical University, Taipei, 110031, 
Taiwan.

A fragment recruitment process was conducted to 
pinpoint a suitable fragment for installation in the HDAC 
inhibitory template to furnish agents endowed with the 
potential to treat lung cancer. Resultantly, Ring C 
expanded deoxyvasicinone was selected as an 
appropriate surface recognition part that was 
accommodated in the HDAC three-component model. 
Delightfully, fused quinazolinone 6 demonstrating a 
magnificent anticancer profile against KRAS and EGFR 
mutant lung cancer cell lines (IC50 = 0.80–0.96 μM) was 
identified. Results of the mechanistic studies confirmed 
that the cell growth inhibitory effects of compound 6 
stems for HDAC6 (IC50 = 12.9 nM), HDAC1 (IC50 = 
49.9 nM) and HDAC3 inhibition (IC50 = 68.5 nM), 
respectively. Compound 6 also suppressed the colony 
formation ability of A549 cells, induced apoptosis, and 
increased autophagic flux. Key interactions of HDAC 
inhibitor 6 within the active site of HDAC isoforms were 

figured out through molecular modeling studies. 
Furthermore, a pH-responsive nanocarrier (Hyaluronic 
acid-fused quinazolinone 6 nano-particles) was 
designed and assessed using a dialysis bag approach 
under both normal and acidic circumstances that 
confirmed the pH-sensitive nature of NPs. Delightfully, 
the nanoparticles demonstrated selective cell viability 
reduction potential towards the lung cancer cell lines 
(A549 lung cancer cell lines) and were found to be 
largely devoid of cell growth inhibitory effects under 
normal settings (L929, mouse fibroblast cells).

[P5-1020] In vivo anti-depressant studies on 
formononetin in mice

Harpreet Kaur, Simranjit Kaur, Rajbir Bhatti.Department 
of Pharmaceutical Sciences, Guru Nanak Dev 
University, Amritsar-143005, Punjab (India).

The present study was designed to exploring the 
antidepressant activity of formononetin on chronic 
restraint stress induced depression in mice. Mice were 
restraint in a plastic falcon tube with holes to enable air 
circulation for 6 h per day for 21 days. Control mice were 
not put in falcon tube and remained in home cages for a 
21 day period. Mice could not move freely or turn around 
but were not over squeezed; this procedure induces 
chronic stress without inflicting pain or injury. Behavior 

th stanalysis was done on day 14  and 21  after CRS 
induction. Two doses of formononetin (20 mg/kg; 40 
mg/kg; i.p) and imipramine (5 mg/kg; i.p) was 
administered to mice before CRS induction.  
Antidepressant effect was assessed by using forced 
swim test, tail suspension test and sucrose preference 
test, locomotory activity was assessed by open field 
test. CRS induction significantly increased immobility 
time in tail suspension and forced swim test, sucrose 
and water consumption decreased in sucrose 
preference test and locomotory activity was also 
decreased in open field test. Biochemical analysis and 
biogenic amines level was also assessed in CRS 
induced mice brain. Chronic restraint stress precipitates 
significant depression in mice. Formononetin treatment 
reduces the CRS induced depression significantly and 
decreasing the oxidative stress and increasing biogenic 
amines level.

[P5-1021] Optimization of extraction conditions of 
hydroalcoholic Rosa canina fruit extract by using 
response surface methodology studies

Apporva Chawla, Jagbir Singh, Rajbir Bhatti. 
Department of Pharmaceutical Sciences, Guru Nanak 
Dev University,Amritsar- 143005, Punjab (India)

The R. canina fruits were dried and grinded to obtain 
coarse powder. The powdered plant material was 
extracted at variable conditions. Response Surface 
Methodology (RSM) studies were used to optimize the 
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extractions conditions. The different experimental sets 
were designed using central composite design strategy 
consisting of different independent variables including 
of temperature, time, pH of solvent and solvent 
concentration. The solvent was evaporated using rota 
evaporator to attain dry crude extract. The crude extract 
was stored in a desiccator and aliquots from each 
extraction were subjected to determination of in vitro 
antioxidant capacity in terms of nitric oxide scavenging 
activity and total phenolic content assay. The optimised 
extract was further subjected to the determination of in 
vitro antioxidant potential. The antioxidant activity was 
quantified in terms of Nitric oxide scavenging activity, 
reducing power, DPPH radical scavenging activity, 
Hydrogen peroxide radical scavenging activity, GSH 
and TBARS assay, total phenolic content (TPC), total 
flavonoid content (TFC). The anti-inflammatory 
potential of extract was determined by membrane 
stabilization assay and protein denaturation assay. The 
observations of different in vitro assays indicated that 
Rosa canina exhibits antioxidant activity as evidenced 
by appreciable nitric oxide scavenging activity, reducing 
power, ability, DPPH radical scavenging activity and 
hydrogen peroxide radical scavenging activity. 
Furthermore, the anti-inflammatory potential of extract 
was evidences by substantial membrane stabilization 
activity and protein denaturation potential. Result 
finding of current investigation suggested that 
antioxidant activity of Rosa canina could be due to its 
potential to scavenge free radicals including H O  . This 2 2

radical scavenging ability has been attributed to the 
presence of phenolic moieties. The hydrogen molecule 
of phenolic compounds has an ability to neutralize the 
free radicles. Therefore, it could be concluded that Rosa 
canina, extracted under controlled optimised conditions 
yields better results in term of antioxidant activity.

[P5-1022] Renoprotective activity of melatonin, 
vitamin D and their combination in sodium arsenite-
induced nephrotoxicity in rats

Aditi Verma, Pradeep Kaur, Anupmjot Kaur Jassal, 
Amrit Pal Singh*, Department of Pharmaceutical 
Sciences, Guru Nanak Dev University, Amritsar (India), 
*Corresponding author.

Present study explored the role of melatonin, vitamin D 
and their combination against sodium arsenite-induced 
nephrotoxicity in rats. Sodium arsenite (5 mg/kg, oral) 
was administered in rats for 4 weeks to induce 
nephrotoxicity. Arsenic-induced kidney injury was 
evaluated by estimating serum creatinine, creatinine 
clearance (CrCl), serum urea, serum uric acid, 
potassium, fractional excretion of sodium (FE ) and Na

microproteinuria. Thiobarbituric acid reactive 
substances (TBARS), superoxide anion generation 
(SAG) and reduced glutathione (GSH) assays were 
done to quantify renal oxidative stress. Melatonin and 

vitamin D treatment was given to rats for 4 weeks. In a 
separate group, melatonin and vitamin D were 
administered at 1-h interval following sodium arsenite 
administrat ion for 28 days. Sodium arsenite 
administration resulted in significant decrease in CrCl 
and increase in serum creatinine, urea, uric acid, 
potassium, FE  and microproteinuria in rats. N a

Furthermore, there was marked increase in renal 
oxidative stress, which was evident from increase in 
TBARS, SAG and decrease in GSH levels. Significant 
reduction in kidney injury and oxidative stress 
parameters confirmed the renoprotective effect of 
melatonin and vitamin D against sodium arsenite 
induced nephrotoxici ty.  Melatonin-Vitamin D 
combination was more effective in ameliorating the 
arsenic induced nephrotoxicity in a significant manner 
than individual agents. Hence, it is concluded that 
treatment with melatonin and vitamin D protects kidney 
from sodium arsenite-induced nephrotoxicity. 
Moreover, combination of melatonin and vitamin D 
demonstrates synergistic protective effect against 
sodium arsenite-induced nephrotoxicity in rats.

[P5-1023] C12 a small molecule activator of SIRT3 
exerts protective effect on pulmonary brosis 

Geetanjali Devabattula, Rachana Yadav, Chandraiah 
Godugu. NIPER Hyderabad.

INTRODUCTION: Pulmonary fibrogenesis is a terminal 
lung disease characterized by remodelling of distal 
airspace of lung parenchymal tissue and excessive 
deposition of extracellular matrix eventually leading to 
respiratory failure. Oxidative stress and impairment of 
regenerative process account for persistence of 
disease development. SIRT3 a mitochondrial sirtuin 
majorly involved in antioxidant mechanism known to be 
downregulated during pulmonary fibrosis resulting in 
activation of TGF-β/Smad signaling and mitochondrial 
dysfunction. Activation of SIRT3 detoxifies reactive 
oxygen species through deacetylation of MnSOD and 
by maintaining mitochondrial integrity. OBJECTIVE: 
Coumarin derivative C12 is a small activator of SIRT3 
have proven to reduce oxidative stress in in vitro 
models. In our current study we hypothesised activation 
of SIRT3 by C12 would be potentially effective in 
p r o t e c t i n g  t h e  l u n g  t i s s u e  f r o m  fi b r o s i s . 
METHODOLOGY: We investigated the antifibrotic of 
C12 in TGF-β induced fibrosis in A549 cells and 
bleomycin induced pulmonary fibrosis in mice model. 
Lung funct ional  parameters by whole body 
p le thysmography were recorded.  Leve ls  o f 
inflammatory cells and cytokines expression were 
studied by flowcytometry and ELISA. Histopathology 
and western blot studies were conducted to find out the 
potential role of C12 in protecting against fibrosis 
through activation of SIRT3. RESULT: We the first time 
ever, studied the protective mechanism of C12 in 
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pulmonary fibrosis. C12 has shown very promising 
antifibrotic effects in both in vitro and in vivo model 
through reduction in col lagen accumulat ion, 
inflammatory cell infiltration, maintaining tissue 
architecture and activation of antioxidant mechanism 
through SIRT3 activation. CONCLUSION: Activation of 
SIRT3 by C12 has shown protective effect in pulmonary 
fibrosis model in both in vitro and in vivo.

[P5-1024] Mechanism of action of Shikonin as an 
inducer of different forms of cell death

1 2Gudapureddy Radha , Pradeep Kumar Naik , and Manu 
1 1Lopus . School of Biological Sciences, UM-DAE Centre 

for Excellence in Basic Sciences, Vidyanagari, Mumbai 
2– 400098, Department of Biotechnology and 

Bioinformatics, Sambalpur University, Sambalpur – 
768019, Odisha. 

Shikonin (SK), a phytochemical isolated from the roots 
of Lithospermum erythrorhizon (purple gromwell), is 
known to induce different forms of cell death in different 
cells. Although the anti-inflammatory and anticancer 
effects of SK in cancer cells have been reported, its 
mechanism of action is yet to be comprehended. The 
present study aimed at evaluating its antiproliferative 
efficacy against cancer cells and identifying the 
mechanism of SK with respect to its ability to target 
tubulin, the microtubule-building protein. SK inhibited 
the viability of triple-negative breast cancer cells (MDA-
MB-231) with an IC  value of 1 ± 0.1 µM, and its 50

inhibitory effect was irreversible. Likewise, SK 
significantly suppressed the clonogenic (IC , 0.53 ± 50

0.04 µM) and migratory capabilities of MDA-MB-231 
cells. Flow cytometry analyses ascertained an absence 
of cell cycle arrest. Nevertheless, the treated cells 
underwent cell death. In vitro characterization studies 
revealed that SK binds to the tubulin with a dissociation 
constant (K ) of 8 ± 2.7 µM, without damaging the d

tertiary structure of tubulin but debilitating its assembly 
competence and dynamicity. In silico studies showed 
that the free energy change of the tubulin-SK binding 
(ΔG ) is –14.60 kcal/mol and that the interaction bind,pred

involved both the intermolecular van der Waals (ΔE ) vdw

and the electrostatic (ΔE ) forces. In certain cancer ele

cells, such as colon and pancreatic cancer, SK has been 
reported to induce necroptosis, a non-apoptotic form of 
cell death. However, the exact mechanism of action has 
not been elucidated. We therefore proceeded next to 
investigate mechanism of induction of necroptosis by 
SK in colon cancer cells using HT29 as the cell model. 
The IC  of SK in these cells was found to be 1.5 ± 0.07 50

µM. The induction of necroptosis was substantiated by 
checking the phosphorylation status of the necroptosis-
activating proteins RIPK3 and MLKL. As well, the 
morphological features of SK-induced necroptosis in 
these cells were visualized and substantiated using 
transmission electron microscopy. Further, an inhibitor 

of necroptosis (GSK-872; a RIP3 kinase inhibitor) could 
significantly rescue the cells from SK-induced 
necroptosis. Proteomic studies are underway to identify 
proteins and pathways that are involved in SK-induced 
necroptosis. Studying mechanistic details of different 
alternative forms of regulated cell death could help in 
the therapeutic utilization of such pathways to 
overcome apoptosis-resistance strategies of cancer 
cells.

[P5-1025] Effect of clemizole, a TRPC5 inhibitor in 
an in vitro model of Parkinson's Disease

Sachin Pasricha, Bhupesh Vaidya, and Shyam S. 
Sharma. Department of Pharmacology and Toxicology, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Sector 67, S.A.S. Nagar, Punjab, 
India.

INTRODUCTION: At present, drugs available for the 
treatment of neurodegenerative disorders such as 
Parkinson's Disease (PD) provide only symptomatic 
relief. Therefore, newer agents are required to be 
employed which may retard the progression of 
neurodegenerative disorders by acting on novel targets. 
Of late, various novel molecular targets such as 
transient receptor potential canonical 5 (TRPC5) 
channels are being explored for their involvement in 
neurodegenerative disorders. OBJECTIVES: The 
present study was aimed at investigating the potential 
neuroprotective effect of clemizole, a TRPC5 inhibitor in 
6-hydroxydopamine (6-OHDA)-induced PD in SH-
SY5Y cells. METHODS: Firstly, 6-OHDA administration 
was employed to induce PD in SH-SY5Y cells. It was 
followed by estimation of cell viability using (3-(4,5-
Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide 

™assay. Furthermore, MitoSOX Red assay was also 
done to determine the effect of 6-OHDA on 
mitochondrial reactive oxygen species generation. 
Finally, the effects of clemizole co-treatment on cell 
viabil ity and mitochondrial dysfunctions were 
evaluated. RESULTS: A dose-dependent reduction in 
cell viability following 6-OHDA administration was 
observed. It was found that 6-OHDA (75 µM) produced 
50% reduction in cell viability which was partially 
reversed after co-treatment with 1, 3 and 10 µM doses 
of TRPC5 inhibitor, clemizole. In addition, clemizole (3 
µM) co-treatment also reduced the intensity of 

™MitoSOX  dye suggesting a reduction in mitochondrial 
oxidative stress in the cells. CONCLUSION: Taken 
together, these results confirm that Clemizole exhibits 
beneficial effects in 6-OHDA-induced PD and could be 
taken up for future investigations in the PD models.

[P5-1028] Effects of Rutin in chronic constriction 
injury induced peripheral neuropathic pain

1 , 2 , 3 1Ashish Dangi , V.G.M. Naidu  and M. Jakir 
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2 1Pinjari . Dept. of Pharmacology & Toxicology, NIPER, 
2Hyderabad-500037, Telangana, India, Dept. of DMPK-

Biology, Sai Life Sciences, Pune-411057, Maharashtra, 
3India, Present Address: Dept. of Pharmacology & 

Toxicology, NIPER, S.A.S. Nagar-160062, Punjab, 
India.

Introduction: Peripheral nerve damage after injury is 
accompanied by nerve damage, neuroinflammation 
and increased level of inflammatory mediators. 
Objective: In the present study, we investigated the role 
of Rutin in peripheral neuropathic pain induced by 
chronic constriction injury of the sciatic nerve in 
Sprague Dawley (SD) rats.Methodology: Neuropathic 
pain was induced in the SD rats by 4 loose ligatures to 
the left sciatic nerve in the mid-thigh region. Rutin (50 
mg/kg p.o.) and Rutin combination (Rutin 50 mg/kg and 
Pregabalin 30 mg/kg p.o.) were tested in SD rats & 
subjected to the standard method of assessing 
hyperalgesia and allodynia. Functional parameters 
were estimated by performing spontaneous pain 
assessment, sciatic functional index, and foot deformity. 
Moreover, behavioural tests were also carried out by 
performing mechanical allodynia (Digital Von Frey 
apparatus), cold allodynia (acetone spray method), 
mechanical hyperalgesia (Randall Selitto), thermal 
hyperalgesia (Hot plate method) & tactile mechanical 
allodynia (Pinprick method). Finally, histological 
changes in the sciatic nerve of rats were assessed by 
performing Hematoxylin & Eosin staining.Results: After 
14 days of treatment with Rutin and Rutin in 
combination with Pregabalin improved the behavioural 
and functional parameters, and foot posture of 
experimental animals at dose of 50 mg/kg & 50 mg/kg + 
30 mg/kg oral route once a day.Conclusions: From the 
above results it may be concluded that Rutin and its 
combinations with existing therapeutic choices such as 
pregabalin may be used to prevent neuropathic pain.

[P5-1029] Investigational potential of Noscapine 
indicates neuroprotective effect by reversing PTZ-
induced behavioural and biochemical alteration in 
epileptic rats

Rishabh Gupta, Shubham Upadhayay, and Puneet 
Kumar.Department of Pharmacology, School of 
Pharmaceutical Sciences, Central University ofPunjab, 
Ghudda, Bathinda, India

Epilepsy is a chronic neurological disorder marked by 
persistent seizures and loss of consciousness. Epilepsy 
is a prevalent chronic neurologic illness that affects 1% 
to 3% of the population, with almost 10% of people 
experiencing one or more seizures at some point in their 
lives. Various animal studies have indicated the role of 
oxidative stress and mitochondrial dysfunction in 
pentylenetetrazole (PTZ) induced epilepsy. Therefore, 
the current study was designed to investigate the 
neuroprotective effect of noscapine in PTZ-induced 

kindling epilepsy and secondary complications (anxiety, 
depression, and cognitive impairment) in mice. Adult 
laca mice were administered PTZ (35 mg/kg i.p.) in 
every alternate day for 29 days before undergoing a 
challenge test on the 33rd day. The treatment with 
noscapine (5, 10, and 20 mg/kg i.p.) started on the first 
day and ended on the 33rd day. The open-field test 

th th st(OFT) was carried out on the1st, 10 , 20 and 31  days, 
respectively.By using morris water maze memory was 
assessed on the 34th day.The tail suspension test was 
used to determine depressive behaviour on the 32nd 
day, while the anxiety parameter was determined on the 
33rd day using the elevated plus-maze. At the end of the 
34th day trial, all the animals were sacrificed.The brains 
were separated (except the cerebellum) for the 
biochemical (GSH, catalase, SOD, nitrite) estimations. 
Prolonged PTZ treatment resulted in enhancement of 
oxidative stress and cause alteration in the level of 
neurotransmitters resulting in secondary complications. 
Noscapine administration reduced the severity of PTZ-
induced seizures, ROS production, and comorbidities 
by decreasing oxidative stress.

[P5-1030] Shikonin attenuates isoproterenol-
induced acute  myocardia l  infarct ion v ia 
PKM2/PKM1, inammation, apoptosis and brosis

Mohd Rihan, Shyam Sunder Sharma. Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India

Introduction: Myocardial infarction (MI) is a major cause 
of mortality and disability globally. MI is an end result of 
acute or chronic myocardial ischemia which is 
characterized by disruption of oxygen demand and 
supply imbalance which leads to irreversible myocardial 
injury. Despite several significant efforts in the 
understanding of MI, the management of MI is not 
satisfactory due to its complex pathophysiology. 
Recently, the potential of targeting pyruvate kinase M2 
(PKM2) has been postulated in several cardiovascular 
diseases. However, its involvement has not been 
investigated in MI. Therefore, in the present study, we 
have elucidated the role of PKM2 in MI using a 
pharmacological approach. Methods: Myocardial 
infarction was induced by isoproterenol administration 
two times at a dose of 100 mg/kg s.c. at an interval of 24 
hours in rats. Shikon in (PKM2 inhibitor) was 
administered at 2 and 4 mg/kg in ISO-induced MI rats. 
After the treatment, the ventricular function was 
measured using a PV-loop system. plasma injury 
markers, cardiac histology, and immunoblotting were 
performed to evaluate the expression of different 
proteins. Results: ISO-induced MI was associated with 
ventricular dysfunction, increased fibrosis, increased 
expression of PKM2, and decrease expression of 
PKM1. Co-treatment of SK ameliorated cardiac injury, 

131



infarct size, biochemical alteration, ventricular 
dysfunction, and cardiac fibrosis in ISO-induced MI. 
Expression of PKM2 in the ventricle was reduced while 
PKM1 expression increased in the SK treatment group 
which indicates PKM2 inhibition restores PKM1 
expression. In addition, PKM splicing protein, HIF-1α, 
and caspase-3 expression were reduced after SK 
treatment. Conclusion: Our results suggest that 
inhibition of PKM2 using shikonin could be a beneficial 
therapeutic strategy to improve cardiac function, 
fibrosis, inflammation, and apoptosis via PKM2/HIF-1α 
axis. 

[P5-1031] Moringa oleifera extract ameliorates 
rotenone-induced parkinson-like symptoms in rats: 
Possibly via antioxidation and anti-inammation

Divya Soni, Maroti Mundkar, and Puneet Kumar. 
Department of Pharmacology, Central University of 
Punjab, Bathinda, India.

Parkinson's disease (PD) is a movement-related 
disorder mainly characterized by hypokinetic motor 
functions. It is more prevalent in people above the age of 
60 years. But still, there is no permanent treatment is 
available that limits disease progression. However, a 
traditional herb Moringa oleifera was used in the 
management of various brain disorders due to the 
antioxidant property of its phytoconstituents and its role 
in PD is yet to be discovered. Therefore, the study 
investigated the neuroprotective action of Moringa 
oleifera leaves extract against rotenone-exerted PD in 
rats. The animals were separated into five groups (n=6), 
then rotenone (1.5 mg/kg, s.c.) and Moringa oleifera 
extract (100, 200, 400 mg/kg, orally) were administered 
upto 28 days. Behavioral parameters (Narrow beam 
walk, actophotometer, and rotarod) were performed on 

st ththe 21  and 28  days to assess the motor balance, 
locomotor activity, and muscle strength. The rats were 
then euthanized on the 29th day, brains were removed, 
and the striatum was collected for biochemical analysis. 
The levels of antioxidant and inflammatory cytokines 
(IL-1β, TNF-α) were estimated in the striatum. It was 
observed that 400 mg/kg of Moringa oleifera extracts 
effectively restored the rotenone-induced behavioral 
impairments in locomotor activity, gait irregularity, and 
motor coordination. In addition to that, it significantly 
reversed antioxidant levels (GSH, SOD) and decreased 
MDA levels and inflammatory markers (TNF-α, and IL-
1β). The study suggests that Moringa oleifera can be 
used as an antioxidant and anti-inflammatory agent. 
Thus it may be useful as an adjuvant medication for the 
treatment of PD-like symptoms, but further investigation 
is needed to establish its molecular pathway.

[P5-1032] Arbutin ameliorates haloperidol-induced 
tardive dyskinesia in rats and reduces neurotoxicity 
in cells

Shubham Upadhayay, Gursewak Singh and Puneet 
Kumar. Department of Pharmacology, Central 
University of Punjab, Ghudda, Bathinda, India.

Tardive Dyskinesia (TD) is a hyperkinetic movement 
disorder caused by long-term uses of antipsychotic 
medications, targeting the orofacial region. Still, there is 
no appropriate cure for TD. In the present study, we 
investigate the effect of arbutin on haloperidol-induced 
neurotoxicity in the SH-SY5Y cell line. Furthermore, we 
evaluated the neuroprotective potential of arbutin 
against haloperidol-induced orofacial dyskinesia and 
motor deficits in rats. A total of four groups (n=6) were 
used in the present study, haloperidol (1 mg/kg, i.p.) was 
injected to induce TD-like symptoms in rats and arbutin 
(50 and 100 mg/kg, i.p.) was injected for 21 days. All 

stbehaviour parameters were performed on the 21  day. 
ndOn the 22  day, rats were sacrificed striatum was 

removed and the homogenate was prepared for 
biochemical assessment. Results indicate that arbutin 
treatment (5, 10, 15, and 20 µM) significantly reduced 
haloperidol-induced neurotoxicity in SH-SY5Y cells. 
Additionally, arbutin reversed vacuous chewing 
movements, tongue protrusions, and facial jerking and 
improved locomotor activity and motor coordination in 
haloperidol-treated rats. Further, arbutin treatment 
causes a significant reduction in nitric oxide, and 
malondialdehyde levels, as well as enhances the anti-
oxidants such as superoxide dismutase, glutathione, 
and catalase levels in the striatum. In contrast to 
haloperidol-treated rats, the arbutin administration 
significantly decreased the inflammatory cytokines 
such as TNF-α and IL-1β levels in the striatum. The 
study findings suggest that arbutin has anti-
inflammatory and antioxidant properties that strengthen 
motor activity and limit TD progression. Both the In-vitro 
and In-vivo experimental outcomes indicate that arbutin 
has the potential to halt the TD progression and could be 
used in the treatment of TD.

[P5-1033] Bifidobacterium breve Bif11 attenuates 
MPTP-induced Parkinson's disease via regulating 
oxidative damage, nitrosative stress and 
inammation

1 1Sona l i  Va l va i ka r ,  Bhupesh  Va idya ,Aad i t i 
1 2 2Karnik ,Kanthi Kiran Kondepudi , Mahendra Bishnoi , 

2 1, 1Shikha Sharma and Shyam S. Sharma Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 

2S.A.S. Nagar, Mohali, Punjab, India, National Agri-
Food Biotechnology Institute, SAS Nagar, Punjab, 
India.

Introduction: Human gut houses several microbes 
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which have large impact on the body's physiological 
systems. Any alteration in the composition of these 
microbes produces gut dysbiosis which has been linked 
to the pathophysiology of various neurodegenerative 
disorders such as Parkinson's disease, Alzheimer's 
disease etc. Objective: In the present study we 
investigated the efficacy of Bifidobacterium breve Bif11 
supplementation on 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine hydrochloride (MPTP)-induced 
Parkinson's disease (PD) in female Sprague Dawley 
rats. Methodology:We examined the effect of bilateral 
intranigral MPTP administration on gut dysbiosis and 
inflammatory pathways in ileum and substantia nigra of 
the MPTP-lesioned rats.  Moreover,  we also 
characterized the behavioural anomalies associated 
with PD and the ability of Bif11 to reverse these changes 
was investigated. Results: Bif11 supplementation to the 
MPTP-lesioned rats reversed the motor and cognitive 
deficits which were evaluated using rotarod, novel arm 
and passive avoidance test. Furthermore, an increase 
in tyrosine hydroxylase levels and reduction in oxidative 
and nitrosative stress was also seen in the mid-brain 
following Bif11 supplementation to the MPTP-lesioned 
rats. It also diminished the expression of inflammatory 
mediators viz. IL-1β, IL-6 and NF-B in the mid-brain. 
Finally, the effects of Bif11 supplementation on gut 
dysbiosis revealed a significant restoration in the levels 
of short-chain fatty acids and maintenance of gut 
permeability in the MPTP-lesioned rats. Conclusion: 
Taken together, the present study suggests that B. 
breve Bif11 supplementation attenuates MPTP-induced 
PD via inhibition of inflammatory processes, oxidative 
stress, nitrosative stress and maintenance of overall gut 
health.

[P5-1034] Bay 11-7082 mitigates oxidative stress 
and mitochondrial dysfunction via NLRP3 
inhibition in diabetic neuropathy

Lokesh Sharan, Anubroto Pal, Ashutosh Kumar. 
Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research, 
NIPER Kolkata, Maniktala Road, Chunilal Bhawan, 
Kolkata, India.

Objective: This study assessed the pharmacological 
efficacy of Bay 11-7082 (B11) in modulating NLRP3 
inflammasomes via improving the mitochondrial quality 
& antioxidant properties in controlling the neuropathic 
effect of streptozotocin (STZ) induced diabetic 
rats.Materials & methods: B11 was administered at 
doses of 1 & 3 mg/kg (i.p) to the diabetic animals (STZ 
55mg/kg, i.p). Animals were subjected to behavioural 
assessment and functional assessment to evaluate 
neuropathic severity. Sciatic nerves and dorsal root 
ganglion (DRG) were processed further to analyze 
protein expression.Results: B11 administration for two 

thweeks (7 & 8  weeks) ameliorated diabetes-induced 

hyperalgesia and allodynia as evident by the enhanced 
tail withdrawal latencies to the cold stimulus (p<0.001), 
hot stimulus (p<0.01), improved paw withdrawal latency 
to thermal stimuli (p<0.01) and increases paw 
withdrawal responses to mechanical stimuli (p< 0.001) 
in high dose of B11 treated diabetic rats. Chronic 
diabetes resulted in significantly compromised nerve 
conduction velocities (p<0.01) and nerve blood flow 
(p<0.001) in STZ-induced diabetic rats. B11 
administration reversed these conduction abnormalities 
by increasing conduction velocity (55± 2.5 vs 35±2.5 
m/s) and nerve blood flow (75±3.5 vs 35±2.5 PU) at 3 
mg/kg dose. Molecular studies have revealed that 
chronic diabetes significantly increases NLRP3, NF-κB 
and Drp-1 in diabetic rats peripheral nerves, thus 
compromising the mitochondrial integrity and 
vulnerability to oxidative damage. B11 treatment 
ameliorated the diabetes-induced impairment via 
decreasing the Caspase-1 (p<0.001), NF-κB(<0.01) 
and NLRP3(p<0.01) and also improved the 
mitochondrial quality by increasing Nrf2(p<0.01), PGC-
1α (p<0.001) and HO-1 (p<0.05) protein expressions 
levels. Conclusion: B11, inhibiting the NLRP3 
activation, improves the mitochondrial health and 
antioxidant property in experimental DN. The study 
offers a new mechanistic indication to Bay 11-7082 in 
diabetic neuropathy.  

[P5-1035] Effects of Riluzole a Trpc5 activator in 
diabetic cardiovascular autonomic neuropathy

Manav Raheja, Dussa Ganesh, Pratik Adhya, Mohd 
Rihan, Shyam Sunder Sharma. Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research, S.A.S Nagar 
(Mohali) 160062, Punjab, India.

Introduction: According to the most recent data from the 
International Diabetes Federation, about 8.8% of the 
world lives with diabetes as of 2019, This means that 
about 415 million people around the world are living with 
diabetes. Diabetic cardiovascular autonomic 
neuropathy (DCAN) damages autonomic nerve fibers 
that innervate the blood vessels and heart eventually 
causing dysfunction of the heart and abnormalities in 
vascular dynamics.Riluzole is a novel TRPC5 agonist. 
Activation of TRPC5 causes the influx of calcium ions 
which acts as a secondary messenger and helps in 
modulating several signalling cascades. In this study, 
we investigated the effects of riluzole in diabetic 
cardiovascular autonomic neuropathy model in rat & 
mechanism of riluzole in DCAN. Methodology: After 
diabetes induction with streptozotocin, various 
cardiovascular complications like changes in the 
haemodynamic parameters (heart rate, baroreflex 
sensitivity, ECG and BP changes etc.,) were recorded 
on 0,6 and 8 th weeks. The effect of riluzole (6 mg/kg)  
was investigated on changes in various haemodynamic 
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thparameters.Result: Diabetic animals 6 and 8  week 
showed significant decrease in blood pressure, heart 
rate, increase in HRV, and TRPC5 expression in nerve 
and heart as compared to control animals. Treatment of 
r i luzole significant ly improved hemodynamic 
parameters and baroreflex sensitivity in diabetic rats 
and also improved oxidative stress.Conclusion: Results 
of this study suggest that activation of TRPC5 by riluzole 
could be beneficial strategy to overcome diabetes 
induced cardiovascular autonomic neuropathy.

[P5-1036] Multi-strain bacteria probiotic improves 
quinpirole-induced obsessive-compulsive disorder 
by modulating microbiome gut-brain activity in 
Wistar rats

Ziaur Rahman, Shubham Ghuge, Nagesh Bhale, Amol 
G. Dikundwar, Manoj P. Dandekar. National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, India.

Obsessive-compulsive disorder (OCD) is a disabling 
mental condition that causes recurring bothersome 
intrusive thoughts, obsessions, or compulsions. 
Considering the positive impacts of probiotics on 
neuropsychiatric diseases, herein we evaluated the 
therapeutic potential of multi-strain bacteria in the 
management of OCD in male Wistar rats. The OCD-like 
phenotype was induced in rats by quinpirole injections 
for 5 weeks twice a week. Rats that received quinpirole 
showed an increased number of marble burying, head 
dips, and self-grooming episodes in marble-burying, 
hole-board, and self-grooming test, respectively. 
Quinpirole-injected animals also spent less time in open 
arms of the elevated plus maze. These repetitive, 
compulsive, self-directed, and anxiety-like phenotypes 
were alleviated by eight weeks of multi-strain probiotic 
treatment. Elevated mRNA expression of IL-16, TNF-α, 
and C-reactive protein in the amygdala of OCD animals 
was also reversed by a multi-strain probiotic treatment. 
Probiotic treatment modified the dysregulated levels of 
dopamine, noradrenaline, and 5-HT neurotransmitters 
in the frontal cortex of OCD-induced rats. The BDNF 
levels in the frontal cortex of rats were remained 
unaffected across the groups. Alcian blue, periodic acid 
schiff and H&E staining of the colon showed an 
increased number of goblet cells and improved crypt-to-
villi ratio following probiotic treatment in OCD rats. The 
altered levels of acetate, propionate, and butyrate 
estimated by GC-MS method in fecal samples were also 
modulated in multi-strain probiotic recipient OCD 
animals. The results indicate that the reversal of OCD-
like phenotypes with the treatment of selective multi-
strain probiotics may be mediated by remodeling of the 
gut-brain axis.

[P5-1037] Unveiling the molecular mechanism and 
sexual dimorphism in an experimental model of 
ulcerative colitis associated Type 1 Diabetes: 
Intervention of 3-aminobenzamide

Shivani Singla and Gopabandhu Jena. Facility for Risk 
Assessment and Intervention Studies, Dept. of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research, S.A.S Nagar, 
Punjab, India, 160062, singlashivani20@gmail.com; 
gbjena@niper.ac.in

Ulcerative colitis is a chronic, relapsing immune 
mediated inflammatory disorder associated with 
seve ra l  comorb id i t i es  and  ex t ra - i n tes t i na l 
manifestations. Diabetes is the third most common 
comorbidity of ulcerative colitis, with epidemiological, 
pathogenetic, clinical, and therapeutic consequences. 
The present study was designed to corroborate the 
influence of hyperglycaemia and to gain insight into the 
molecular mechanisms involved in the pathogenesis of 
coli t is associated diabetes mell i tus. Further, 
intervention of 3-aminobenzamide in an experimental 
model of colitis associated diabetes has been 
investigated. Both male and female BALB/C mice have 
been administered Dextran sulphate sodium (2.5 %w/v 
x three cycles) with seven days remission period in-
between along with streptozotocin (40 mg/kg; i.p. x 5 
consecutive days) at the Ist remission period. 3-
aminobenzamide (3-AB) was administered at the doses 

nd of (5 mg/kg; 10 mg/kg; i.p.) starting from 2 DSS cycle 
and continued till the end of study. Various biochemical 
parameters, histopathological analysis, ELISA, 
immunohistochemistry,  immunofluorescence, 
Transmission Electron Microscopy and western blot 
analysis were performed as the end points of 
evaluation. 3-AB significantly ameliorated the severity 
of colitis associated diabetes mellitus by modulating the 
expression of various molecular targets such as sirtuin 1 
(SIRT 1), insulin growth factor 1 (IGF-1), proliferating 
cell nuclear antigen (PCNA), poly[ADP-ribose] 
polymerase 1(PARP-1), NLR family pyrin domain 
containing 3 (NLRP3), cysteine protease-1(Caspase-
1), interleukin-1β, interleukin-10 and β-catenin. The 
present findings indicate that males are more 
susceptible for colitis associated diabetes induced 
pathological conditions as compared to females. 
Further, 3-AB showed protective effect against colitis 
associated diabetes by modulating PARP-1-NLRP3 
inflammosome signalling pathways.

[P5-1038]' Pharmacological modulation of TRPV2 
channels  leads to  neuroprotect ion in  6-
hydroxydopamine-induced Parkinsons disease in 
Sprague Dawley rats

Apeksha Chunchuwar, Aishwarya Kashelkar, Bhupesh 
Vaidya and Shyam S. Sharma.Department of 
Pharmacology and Toxicology, National Institute of 
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Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab, India

Background: Parkinson's d isease (PD) is  a 
neurodegenerative condition which appears to increase 
with advancing age. There are a number of therapeutics 
available for the treatment of PD, but most of them suffer 
from serious side effects such as bradykinesia, 
dyskinesia and on-off effects. Recent evidence 
suggests that Transient Receptor Potential (TRP) 
channels such TRPV2 could be a potential target for the 
management of motor and non-motor symptoms of PD. 
Objective: In the present study we have investigated the 
involvement of TRPV2  in Parkinson's disease model 
using Pharmacological approach. 

Methodology: To induce Parkinson's disease, an intra-
striatal injection of 6-hydroxydoamine (6-OHDA) into 
the right striatum was carried out and behavioural 

th stassessments were done between 14  to 21  day. Then, 
the animals were sacrificed and striatal samples were 
collected for immunohistochemistry, immunoblotting 
and h is to log ica l  s tud ies .  Resu l ts :  6 -OHDA 
administration produced behavioural anomalies along 
with elevation of TRPV2 expression, reduced tyrosine 
hydroxylase levels and neuronal death. Administration 
of tranilast led to a reversal of behavioural deficits which 
was observed by improvement in motor performance 
and reduction in apomorphine-induced rotational 
behaviour in 6-OHDA-treated rats. Furthermore, it 
restored the tyrosine hydroxylase levels and reduced 
the TRPV2 expression in the striatum of 6-OHDA-
treated rats. These changes led to increased neuronal 
cell viability which was observed using cresyl violet 
staining. Conclusion: The results of the present study 
indicate that blocking the TRPV2 channels using 
Tranilast can be effective in Parkinson's Disease. 

[P5-1039] Dehydrozinger one attenuates diabetes-
associated epigenetic alteration and cognitive 
decit in mice

1 1 1 1AnuradhaK ,Kavyasree ,Aishwarya D , Nikhil P ,Yadav 
2 3 1 1PN ,Pandey K ,Ramalingam P , Ravichandiran V , 

1 1Parihar VK . Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Educationand Research, Hajipur-824102, Bihar, 
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2Neuroscience & Ageing Biology, CSIR-Central Drug 
Research Institute, Lucknow-Uttar Pradesh226031, 
3ICMR-The Rajendra Memorial Research Institute of 
Medical Sciences- Patna, Bihar 800007.

Uncontrolled chronic hyperglycemia affects the quality 
of life with disability and death. Diabetes leads to 
serious health complication saffecting multipleorgans. 
Thisa imstoexplore whether, Dehydrozingerone (DHZ), 
i s  o la ted  f rom Z ing iber  offic ina le  canrever 
seepigenetical teration, neurodegeneration, and mood 
& memory deficit in high fat diet (HFD) and strep to 
zotocin (STZ) induced diabetic mice. Our finding 
determined that DHZ treatment for two weeks(100mg / 
kg/oral) significantly improved the hippo campus, 
prefronta landentorhinalcortex-dependent object and 
perirhinal cortex - dependent regency in diabetic mice. 
Additionally, data confirmed that DHZ enhanced the 
cognitive flexibility and extinction of spatial learning in 
Water Maze test. Interestingly, quantification of newly 
bornneuron (NeuN+ neurons, frontal cotex), number of 
newly born cells (Ki67+ cells) in the hippocampus 
revealed that DHZ enhances neurogenesis and cell 
proliferation in diabetes mice (p <0.05 compared to 
vehicle treated diabetic group). Furthermore, DHZ also 
attenuates cellular and neurovas cularin flammation, as 
evidenced by reduced expression of HMGB1&CD200 
in medial frontal cortex (Fig2). Further, DHZ treatment 
reverse sepigenetic modification by reduced level of 
DNA-methylation and enhanced expression of 
TET1enzyme.Therefore, DHZ treatment enhances 
learningability, memory retention, rever sesepi 
genetical terations and promotes cell proliferation in 
neurogenicregions, hence providingneuro cognitive 
benefit indiabeticmice.

Fig2: DHZ attenuates neurovascular inflammation by 
reduced expression of CD200 in prefrontal cortex india 
betic mice.

[P5-1040] Effects of Riluzole, a Trpc5 activator in 
diabetic peripheralneuropathy

Prashanth P, Sai Teja, Pratik Adhya, Shyam Sunder 
Sharma. Department of Pharmacology and Toxicology, 
NationalInstitute of Pharmaceutical Education and 
Research, S.A.S Nagar (Mohali)160062, Punjab, India.

Introduction: According to the latest reports of the 
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International Diabetes Federation (IDF), one in every 
eleven adults was reported to be suffering from 
diabetes worldwide (estimated to be 425 million) in 
2017, and is expected to rise to 629 million by 2045. 
Diabetic peripheralneuropathy (DPN) is characterized 
by pain, paraesthesia, sensory loss and affects 
approximately 50% of people with considerable 
morbidity, mortality and diminished quality of life. 
Painful symptoms such as burning, tingling, shooting or 
lancing (stabbing) are present in around one third of 
patients with DPN. Riluzole is a novel TRPC5 agonist. 
Activation ofTRPC5 causes the influx of calcium ions 
which acts as a secondary messenger  and helps in 
modulating several signalling cascades. In this study, 
we investigated the effects  of riluzole in diabetic 
peripheral neuropathy model. Methodology: After 
diabetes induction with streptozotocin, alteration in the 
pain parameters and functional parameters were 
recorded on 0,6 and 8th weeks. Effect of riluzole (6 
mg/kg) was investigated on various behaviour 
parameters and functional parameters were recorded. 
Result: Diabetic animals after 6 and 8 week showed 
significant decrease in mechanical hyperalgesia, 
motorner veconductionvelocity, Nerveblood flow (NBF), 
increase in pawwithdra wallatency on plantar test 
apparatus as compared to control animals. Treatment 
of riluzole significantly improved behaviour parameters 
and functional parameters in diabetic rats and also 
improved oxidative stress. Conclusion: Results of this 
study suggest that activation of TRPC5 by riluzole could 
be beneficial strategy to over come diabetes induced 
periphera lneuropathy.

[P5-1041] Evaluation of the therapeutic potential of 
Apolipoprotein E mimetic peptide in ovalbumin 
model of asthma

1 1 1Srijit Ghosh , Mohd. Rihan , Swarnima , Abhay H. 
2 1 1Pande , and Shyam S. Sharma . Department of 

2Pharmacology and Toxicology, Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER) S.A.S. Nagar, Sector 
67, S.A.S. Nagar (Mohali)-160062, Punjab (India)

Introduction: Asthma is a chronic inflammatory disease 
of the airways which is characterized by episodes of 
bronchoconstr ic t ion and subsequent a i rway 
hyperresponsiveness (AHR) to numerous stimuli such 
as environmental allergens, change in temperature, 
exercise, aspirin, etc. Several drugs are available to 
control the severity of asthma attacks, but none can 
completely mitigate the disease and can also cause 
serious side effects like tremor, tachycardia, and others. 
Based on the inverse correlation between the role of 
HDL in attenuating the risk of various diseases, several 
HDL-raising strategies are being adopted and are at 
various stages of development. So far, apolipoprotein 
mimetic peptides have been proven to be excellent 

target in diseases like atherosclerosis, Alzheimer's 
disease, emphysema, etc. It has also been shown to be 
effective in attenuating the severity of asthma. 
Objective: In the present study we have investigated the 
effects of a new Apo E mimetic peptide in animal model 
of asthma.Methodology: Asthma was induced in two 
steps. Initially sensitization was carried out with 
ovalbumin and Al (OH)  intraperitoneally, followed by 3

challenging them with inhalation of Ova using nebulizer. 
Finally, lung function parameters, total and differential 
leukocyte count were taken in blood and BALF, 
biochemical parameters for oxidative stress were 
performed. Later inflammatory cytokine (TNF alpha 
levels) in BALF was measured using ELISA followed by 
general histology of lung tissues with H&E and PAS 
staining. Results: Ova administration produced asthma 
symptoms along with changes in lung function 
parameters, elevation of inflammatory cytokines. 
Administration of Apo E mimetic peptide exerted dose 
dependent protection in asthma exacerbation and 
reduction in oxidative stress as well as inflammatory bio 
markers. Conclusion: The results of the present study 
indicate that Apo E mimetic peptide could be effective in 
asthma.

[P5-1042]  Ef fect  of  TRPC5 modulator  in 
neuropathic pain model

Ramandeep Singh, Achyut Thakur and Shyam S. 
Sharma. Department of Pharmacology and Toxicology, 
National Institute of Pharmaceutical Education and 
Research (NIPER) S.A.S. Nagar, Sector 67, S.A.S. 
Nagar (Mohali)-160062, Punjab (India)

Background: Chemotherapy induced peripheral 
neuropathy (CIPN) is complication arising following 
consumption of certain class of chemotherapeutic 
drugs which can occur owing a large dose of drug or 
a f t e r  c u m u l a t i v e  e x p o s u r e .  T h e  c l a s s i c 
pathophysiology behind the disease is that of plastic 
changes occurring in the nervous system following a 
lesion or development of disease which ultimately 
causes imbalance between excitatory and inhibitory 
signals thereby causing impairment of control system 
involved in the descending pathway as well as inhibitory 
interneurons. While the involvement of ion channels 
has been implicated inthe development of neuropathic 
pain, recent studies have exhibited role of Transient 
receptor potential channel (TRP) particularly TRPC5 
inpathogenesis of CIPN following exposure with 
paclitaxel. Objective: In the present study we have 
investigated the role of Clemizole, aTRPC5 antagonist 
in animalmodel of CIPN. Methodology: Neuropathy was 
induced through intraperitoneal administration of 
paclitaxel. Nociceptive behavioural parameters 
wererec orded on regular intervals via thermal and 
mechanical allodynia and hyper algesia. Functional 
parameter s were calculated prior to sacrifice in order 
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determine conduction velocity and blood flow. Finally, 
biochemical parameters were performed through 
estimation of lipid peroxidation level. Results: 
Administration of paclitaxel induced peripheral 
neuropathy caused development of neuropathic pain 
as evidenced through significant decrease in paw 
withdrawal latency in thermal and mechanical 
hyperalgesia along with functional parameters. 
Clemizole at dose of 30mg/kg significantly reversed 
paw withdrawal latency there by reducing paw 
withdrawal latency as well as significant improvement in 
functional parameters. Conclusion: The results of the 
present study indicate thatTRPC5 antagonist 
Clemizole reduced peripheral neuropathy caused by 
Paclitaxel.

[P5-1043] Laccaic acid A ameliorates palmitate 
induced insulin resistance in C2C12 myotubes via 
IRS1/2/AKT/GLUT4 pathway

Shaheen Wasil Kabeer, Rajat Pant, Shivam Sharma, 
Kulbhushan Tikoo.Laboratory of Epigenetics and 
Diseases, Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research, Sector-67, S.A.S. Nagar, 
Punjab-160062, India

Laccaic acid A, the main constituent of the food 
colouring agent lac dye is known to possess potent 
antioxidant, anti-inflammatory and anticancer 
properties. However, it effects on palmitate induced 
insulin resistance remain unexplored. The current study 
was designed to evaluate the potential protective 
effects of laccaic acid A on palmitate induced insulin 
resistance in C2C12 myoblasts. Laccaic acid A was 
isolated from the laccaic acid mixture using preparatory 
HPLC and was characterised by UV spectrophotometry 
and proton NMR. Insulin resistance was induced in 
C2C12 myoblasts by exposing them to 750 uM palmitic 
acid for 24 hrs. Glucose uptake was improved in insulin 
resistant C2C12 cells by 24 hr treatment with laccaic 
acid A. Western blotting experiments showed laccaic 
acid A increased the phosphorylation of IRS1/2 and 
AKT, which downstream resulted in enhanced 
translocation of the GLUT4 to the membrane resulting 
in enhanced glucose uptake and improving insulin 
resistance. Concomitantly laccaic acid A also improved 
the activity and expression of the energy sensitive 
signalling molecules AMPK and SIRT1 respectively, 
which are known to be suppressed under palmitate 
induced insulin resistance. Laccaic acid A also 
improved the expression of antioxidant enzymes, 
catalase and SOD which is suppressed under insulin 
resistant conditions. DCFDA assay also revealed that 
laccaic acid A reduced the generation of ROS in 
palmitate treated C2C12 myotubes. Taken together 
these results suggest laccaic acid A reduced oxidative 
stress and improved insulin signalling under palmitate 

induced insulin resistant conditions in C2C12 
myotubes.

[P5-1044] Myrcene alleviated insulin resistance in a 
high-fat diet with low dose streptozotocin induced 
Type-2 diabetes in mice

Ruchi Pandey, Priya Bisht, Adarsh Kr. Ray, Nitesh 
K u m a r,  V.  R a v i c h a n d i r a n .  D e p a r t m e n t  o f 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research, Hajipur, 
Bihar, India

Changing lifestyle has made diabetes mellitus (DM) a 
very ubiquitous, globally. Excessive intake of high- fat 
diet (HFD) causes impaired gluco-metabolism resulting 
abnormal glucose level, induction of liver injury (due to 
accumulation of excessive fat), alteration in renal 
functional parameters and other metabolic imbalances. 
Volatile oil-myrcene is a type of an olefinic, acyclic 
monoterpene which exists naturally in a wide variety of 
plant species and exhibits variety of health-promoting 
activities. In this study, the effect of myrcene was 
assessed in-silico, in-vitro as well as in-vivo model, 
against the HFD-Streptozotocin (STZ)-induced diabetic 
model in C57BL/6J mice. Treatment with myrcene has 
demonstrated a positive response and improved  blood 
glucose level, ROS concentration, insulin resistance 
along with other metabolic parameters measured by 
serum biochemical indexes after the successful 
development of a diabetic model in mice by feeding 
them with a standardized HFD (for 8 weeks) followed by 
a low dose of STZ (30 mg/kg). Therefore, it has been 
d i s c o v e r e d  t h a t  m y r c e n e  h a s  a  d i s t i n c t 
antihyperglycaemic, antihyperlipidemic effect and also 
alleviates insulin resistance on the established HFD-
STZ-induced diabetic model.

[P5-1045]Apelin-13 al leviates post-stroke 
depression via regulating BDNF expression in rat 
model of ischemic stroke

Tejal Yeole, Aishika Datta, Deepaneeta Sarmah, 
Shubhrakanta Sahu, Bijoyani Ghosh, Nikita Rana and 

, Pallab Bhattacharya. Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research- Ahmedabad, Gandhinagar, 
382355, Gujarat, India

Background and Aim: Depression in stroke patients 
implies a significant complication that results in high 
morbidity and mortality. A major limitation of proper 
therapeutic modality targeting post-stroke depression 
(PSD) is the lack of systematic clinical findings. PSD 
patients are also reported to have low serum brain 
derived neurotrophic factor (BDNF) concentration. 
Currently, conventional antidepressants are used to 
treat PSD however they have suboptimal effects. 
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Apelin-13, an adipocytokine is reported to exhibit 
beneficial effects in stroke as well as depression. 
Hence, the present study explores the role of Apelin-13 
in alleviating PSD via regulation of BDNF in rodent 
model of ischemic stroke.Methods: Apelin-13 at an 
optimized dose and time was administered to male SD 
rats post middle cerebral artery occlusion (MCAo) and 
further an acute depression was induced. Neurodeficit 
score and motor coordination were evaluated post 
MCAo. Brains were harvested for infarct size, 
biochemical assays, comparative histology and 
molecular studies. Results: Apelin-13 administration in 
PSD rats alleviated depressive like behavior as evident 
by improved functional and behavioral outcomes. 
Normalization of biochemical parameters and an 
increase in BDNF expression were observed in Apelin-
13 treated group. Conclusion: The study provides a 
preliminary evidence of the beneficial role of Apelin-13 
in ameliorating PSD outcome that can be further 
explored towards taking it from bench to bedside. 

[P5-1048]Exploratory CNS safety pharmacological 
studies of potential anti-leishmanial molecule 
(NP3772)

1 2 3Nishit Joshi , Inder Pal Singh , Sushma Singh  and 
1 1Shyam S. Sharma . National Centre for Safety 

1Pharmacology, Department of Pharmacology and 
2Toxicology, Department of Natural Products, 

3Department of Biotechnology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Sector-67, S.A.S. Nagar (Mohali) – 160062, Punjab, 
India.

Introduction:Safety pharmacology studies are 
designed to assess the undesirable pharmacodynamic 
effects of any NCE's on vital body functional and 
physiological systems. The goal of these studies is to 
demonstrate changes in normal physiological functions 
which can be assessed in freely moving conscious 
animals.Objectives: In the present study, the NP3772 – 
newer potential anti-leishmanial molecule was 
investigated in comparison with the standard drugs - 
Chlorpromazine and Caffeine for its undesirable 
pharmacodynamic effects .  Methodology:We 
investigated the CNS safety pharmacology of NP3772 
using Central nervous system (CNS) safety 
pharmacology core battery studies (Functional 
Observation Battery (FOB)/Modified Irwin's test, 
locomotor activity and motor co-ordination) in rats. 
Results: Results from this study demonstrates that 
NP3772 at all the three doses (2, 4 and 8 mg/kg i.p.) did 
not show any adverse effects on FOB parameters. 
However, reduction in the locomotor and rearing activity 
was observed which recovered immediately. Decrease 
in rotarod performance was also noted but it was found 
to be consistent with the effect of vehicle. Conclusion: 
CNS safety pharmacology core battery studies were 

standardized using standard drugs Chlorpromazine 
and Caffeine, which had shown CNS depressant and 
CNS stimulant activity in rats respectively. Anti-
leishmanial molecule NP3772 (2, 4 & 8 mg/kg i.p.) did 
not produce any undesirable pharmacodynamic effect 
on FOB parameters. However, reduction in locomotor 
and rearing activity was observed which recovered 
immediately. Decrease in rotarod performance was 
observed with NP3772 (8 mg/kg i.p.) which was 
consistent with the effect of vehicle.

[P5-1050] Anti-inammatory and anti-platelet effect 
of  mefenamic  ac id  against  STZ- induced 
A l z h e i m e r ' s  d i s e a s e  i n  r a t s :  P l a u s i b l e 
neuroprotective effect

Rishika Dhapola, Sujata Thakur and D. Harikrishna 
Reddy.Department of Pharmacology, Central 
University of Punjab, Ghudda, Bathinda, Punjab, 
151401, India

Alzheimer's disease (AD) is a rapidly progressing 
neurodegenerative disorder which is linked to platelets 
that are involved in maintaining blood vessel integrity 
and tissue repair. Although platelets are primarily 
involved in thrombosis and hemostasis, their 
contributions is around 90% in the circulatory Aβ and 
remarkably resemble neurons in many ways thus 
leading to the progression of AD. Therefore, our study 
aims in determining the role of fenamate class of drug 
i.e., mefenamic acid as a neuroprotective agent 
targeting inflammatory pathway and as an anti-platelet 
for AD treatment. Wistar rats were used which received 
intra-cerebroventricular streptozotocin 3mg/Kg for 
induction of AD. Rats were divided into 3 groups 
including sham group as control, STZ induced AD 
animals and treatment group of mefenamic acid (10 
mg/Kg/day). In-vivo and in-vitro studies were 
conducted for the assessment of various AD related 
parameters. The animals were subjected to behavioral 
assessments followed by tail vein bleeding assay to 
determine neuroprotective and antiplatelet effect of the 
drug respectively. Rats were later sacrificed for 
assessing brain edema. Cell viability was determined in 
BV2 cells to evaluate the toxic concentration of 
mefenamic acid followed by evaluation of anti-
inflammatory potential of the drug. The results 
demonstrate that treatment with mefenamic acid 
exhibited neuroprotective and anti-platelet effect that 
can be correlated with anti-AD effects of the drug. 
These findings conclude that anti-inflammatory and 
anti-platelet potential of mefenamic acid adds to its 
neuroprotective properties, making it a potentially 
effective treatment for Alzheimer's disease.
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[P5-1053]Effect of the therapeutic potential of 
apolipoprotein Emimetic peptide in ovalbumin-
lipopolysaccharide model of experimental asthma

1 1 1Srijit Ghosh , Akshay Acharya , Mohd Rihan , Abhay H. 
2 1 1Pande , Shyam Sunder Sharma ,. Department of 

2Pharmacology and Toxicology, Departrment of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research, S.A.S Nagar (Mohali) 
160062, Punjab, India.

Introduction: Asthma is a chronic inflammatory disease 
of the airways characterized by episodes of 
bronchoconstriction and airway hyper responsiveness 
to numerous stimuli like allergens, change in 
temperature, exercise, respiratory tract infection and 
several drugs such as aspirin, naproxen and 
propranolol .  According to the World Heal th 
Organization (WHO) reports, 2019, around 262 million 
people are suffering from asthma with mortality of 
almost 4,61,000 patients all over the world. Asthma can 
be divided into two pathophysiological pathways: as 
eosinophilic (Th2 high) or neutrophilic (Th2). 
Apolipoprotein E is expressed by the respiratory 
macrophages, pulmonary artery smooth muscles, 
alveolar epithelial cells. The ability of Apo E mimetic 
peptide to reduce the inflammation by reducing the 
levels of pro-inflammatory cytokines and also acting as 
an antioxidant. It also increases the expression of Nrf2, 
decreases the expression of caspase 3 and MMP 9, 
therefore assist in decreasing the asthma exacerbation. 
In this study, we have investigated the effects of newly 
developed Apo lipoprotein E mimetic in asthma model. 
Methodology: After asthma induction with OVA+LPS 
(sensitization and challenge), various respiratory 
parameters like volumes, expiratory and inspiratory 
times, flow rates etc.,) were recorded using whole body 
plethysmography on Day 6, 15. Methacholine 
challenge was done on Day 31 and Penh values were 
recorded. Effect of apolipoprotein E mimetic 
(1mg/kg/day s.c.) was investigated on various lung 
function parameters and performing biochemical 
assays. Results: Asthma animals showed marked 
differences in respiratory parameters and significant 
increase in inflammatory markers, oxidative stress as 
compared to contro l  animals.  Treatment  of 
Apolipoprotein-E mimetic significantly improved 
respiratory parameters and state of oxidative 
stress.Conclusion: Results of the study suggest that 
Apolipoprotein E mimetic could be beneficial to reduce 
inflammation, that could be a potential therapy to treat 
asthma.

[P5-1055] Post-stroke statin administration renders 
neuroprotection via alleviating endoplasmic 
reticulum stress

Bijoyani Ghosh, Deepaneeta Sarmah, Aishika Datta, 
Nikita Rana, Babasaheb Sodnar, Abhishek Sarkar, 

Pallab Bhattacharya. Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research, Ahmedabad, Gandhinagar-
382355, Gujarat, India

Background: Major limitation of current FDA approved 
stroke therapy is narrow therapeutic time window. 
Currently, drug repurposing has emerged as promising 
approach that can widen post-stroke treatment 
modalities. The pleiotropic effects of statins are well 
reported. Individuals with long-term statin therapy have 
been reported to have reduced stroke susceptibility. 
Following stroke, endoplasmic reticulum stress 
exacerbates neuronal death towards poor prognosis. 
Thus, the present study aims to investigate the 
neuroprotective role of statin in alleviating endoplasmic 
reticulum stress following stroke in rodent model. 
Methods: Simvastatin was administered in male SD 
rats at an optimum dose as prophylactic and treatment 
in rodent ischemic stroke model. Animals were 
evaluated for neurodeficit scores and motor 
coordination. Brains were harvested for  biochemical 
and molecular studies. Result: Simvastatin in both 
prophylactic and treatment exhibits reduced 
neurodeficit score, improved motor coordination, and 
decreased in brain infarct volume. Normalization of 
oxidative stress parameters (MDA and nitrite) and 
antioxidant enzyme activity (GSH) were observed in 
both prophylactic and treatment groups. ER stress was 
alleviated as evident by different ER-stress related 
gene and protein expression studies. Discussion & 
Conclusion: ER stress is one of the major hallmarks of 
post-stroke neuronal death. Statin can exert 
neuroprotection by alleviating ER stress and reducing 
neuronal apoptosis. This result provides a preliminary 
evidence for statin to evolve as an adjunctive therapy 
for stroke.

[P5-1056] Adiponectin receptor agonist adiporon 
ameliorates Polycystic Ovarian Syndrome through 
AMPK/P3K/AKT/GSK3β pathway

Shivam Sharma, Rajat Pant,Shaheen Wasil Kabeer, 
Kulbhushan Tikoo. Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India

Adiponectin mediates its action through adiponectin 
receptors, AdipoR1 and AdipoR2. The therapeutic 
potential of AdipoRon has been well-postulated in 
obesity-related diseases and diabetes. However, the 
therapeutic potential of AdipoRon has been elucidated 
in the most common endocrine and metabolic 
dysfunction among women of reproductive age, i.e., 
PCOS. This study aims to investigate the effect of 
AdipoRon on the DHEA-induced PCOS in pre-pubertal 
Sprague Dawley rats. PCOS is mainly characterized by 
hyperandrogenism and insulin resistance. We found 
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that AdipoRon treatment significantly reduced the 
serum testosterone levels, insulin resistance, and 
LH/FSH ratio. In addition, AdipoRon decreased body 
weights, raised the proportion of rats with a normal 
estrous cycle, and ameliorated ovarian histological 
alterations and follicular development in DHEA-treated 
PCOS rats. In PCOS, there is a decrease in AMPK, 
PI3K and Akt phosphorylation levels, whereas 
AdipoRon increases p-AMPK, p-PI3K and p-Akt levels 
which further leads to improvement in insulin signalling 
and reduces insulin resistance. Furthermore, p-Akt 
regulates the action of glycogen synthase through the 
inhibition of GSK3β, whose activity is found to be 
elevated in PCOS rats. Therefore our study provides 
firsthand evidence that AdipoRon shows excellent 
efficacy in ameliorating PCOS by regulating the 
AMPK/PI3K/AKT/GSK3β pathway.

[P5-1057] CNS drug approvals over the last 10 years

Ritwik Sharma and Maninder Karan. University Institute 
of Pharmaceutical Sciences, Panjab University, 
Chandigarh, India.

Prevalence of central nervous system (CNS) disorders 
is growing throughout the world including in India which 
is consequent to an increase in aging population.  Most 
of the drugs available in the market for CNS disorders 
have several limitations including less effectiveness, 
adverse effects associated with current drugs and even 
these drugs do not reduce progression of disease. 
Therefore there are always need to develop newer CNS 
drugs. A total of 403 novel drugs were approved by the 
U.S. Food and Drug Administration (FDA) between 
2013 and 2022(till date). 12% of all drugs approved 
during this period were for CNS disorders, most of these 
approvals are not from the classic CNS areas such as 
schizophrenia, depression, Alzheimer's and Parkinson 
but rather in multiple sclerosis, migraine, and others 
CNS disease. In last decade, for Parkinson's disease – 
istradefylline and opicapone; for Alzheimer's disease -
Aducanumab;  formultiple sclerosis – ozanimod and 
ponesimod,; for schizophrenia – lumateperonetosylate 
and combination of olanzapine &samidorphan;  for 
epilepsy- cenobamate; for migraine – lasmiditan,  
eptinezumab, ubrogepant, rimegepant, atogepant; for 
insomnia- lemborexant and daridorexant; for ADHD- 
viloxazine and serdexmethylphenidate etc. were 
approved. There is still need of CNS drugs which can 
stop progression of the neurodegenerative disorders 
and crosses blood brain barrier.

[P5-1058] A natural naphthoquinone, shikonin, 
inhibits tau aggregation, phase separation and 
exerts neuroprotective effects against tau 
oligomers

1 1Anuradha Venkatramani , Sandipan Mukherjee , 

1 1,2 1Anuradha Kumari  and Dulal Panda . Department of 
Biosciences and Bioengineering, Indian Institute of 
Technology Bombay, Mumbai – 400076, India, 
2National Institute of Pharmaceutical Education and 
Research (NIPER), Sector 67, SAS. Nagar (Mohali) – 
160062, Punjab, India.

The deposition of tau protein aggregates in the brain 
tissues is a hallmark of Alzheimer's disease, 
Parkinson's disease and other tauopathies. A natural 
product ,  shikonin,  was found to inhib i t  tau 
oligomerization and fibril formation. Shikonin reduced 
the rate and extent of Y310W-tau aggregation, a 
tryptophan mutant of tau. Investigation using dynamic 
light scattering, atomic force microscopy, and 
transmission electron microscopy showed that shikonin 
could effectively reduce tau oligomerization as well as 
fibril formation. Shikonin also inhibited the liquid-liquid 
phase separation (LLPS) of tau and disassembled 
preformed tau filaments. Analysis using spectroscopic 
techniques revealed that shikonin bound to soluble tau 
and induced conformational changes in tau. SH-SY5Y 
cells pre-treated with shikonin showed increased 
viability after exposure to toxic tau oligomers. The 
results suggest that shikonin inhibited tau aggregation 
at the initial stages of the aggregation pathway, by 
binding to soluble tau. Therefore, shikonin shows 
potential as a therapeutic agent for tauopathies. 

[P5-1059] Neuroprotective potential of FGF21 gene 
delivery using lentivirus vector in experimental 
Alzheimer disease model

Shobha Kumari, Violina Kakoty, Rajeev Taliyan. 
Neuropsychopharmacology Division, Department of 
Pharmacy, Birla Institute of Technology and Science-
Pilani, Pilani Campus-333031, Rajasthan, India.

Alzheimer's Disease (AD) is characterized by 
progressive loss of cognitive function and can be 
correlated with the buildup of amyloid beta (Aβ) plaques 
and neurofibilary tangles. Our earlier studies suggested 
that there is a strong linkage between metabolic 
syndrome (MS) and neurodegenerative disease. 
According to this evidence, fibroblast growth factor 
(FGF21) is a liver hormone that regulates metabolic 
act ivi ty such as glucose production, energy 
metabolism, and autophagy modulation. Besides, it has 
also been seen in certain parts of the brain that may 
contribute to AD co-morbid with MS. The dynamic 
change in FGF21 has been observed during MS 
elevation. Thus, this study, designed to investigate its 
role in MS linked with AD. In the current investigation, 
the role of FGF21 on AD was screened. Initially, 
lentivirus coupling was performed into the plasmid 
vector via efficient transduction of FGF21 in HEK293T 
cells, which is used as gene therapy. To ensure this 
transfection, immunoblot was done to estimate the 
expression of the Lentivirus mediated FGF21 gene in 
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the N2A cells. Furthermore, it was verified by 
immunostaining of GFP and FGF21 in hippocampal 
neurons. The Aβ (1-42) induced AD model was 
developed in wistar rats. After induction of the AD 
model, the behavioral and biochemical parameters 
were performed to ensure the model. Afterward, the 
diseased animal was treated with lentivirus mediated 
FGF21 gene alone and in combination with Rapamycin. 
The obtained results showed that production of Aβ and 
accumulation of phosphorylated tau (p-Tau) was 
decreased with increased autophagy flux. Additionally, 
H&E and IHC analysis confirmed that FGF21 
overexpressed rats and combination therapy with 
Rapamycin had improved neuronal density. Hence, 
these findings suggest that it could be a promising 
therapeutic strategy to treat the MS linked with AD as it 
reduces exacerbated oligomeric Aβ and p-Tau and 
neuroinflammation.

[P5-1060] Chronic oral exposure to aluminium 
chloride modulates molecular and functional 
neurotoxic markers relevant to Alzheimer's disease

Mangaldeep Dey, Avtar Singh Gautam, Shivam Kumar 
Pandey, Rakesh Kumar Singh. Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Lucknow, Uttar Pradesh, India.

Aluminium is considered a potent neurotoxic element in 
the environment and could cause oxidative damage to 
various cellular biomarkers. Long-term excessive 
aluminium intake induces oxidative stress, cholinergic 
dysfunction, neuroinflammation, neuronal damage, 
and cognitive impairment and ultimately causes 
Alzheimer's disease. However, the exact mechanism of 
aluminium-induced neurotoxicity is still unclear. 
Therefore, our study aimed to investigate the 
mechanism of neurotoxic and neurodegenerative 
effects through in-vivo and in-vitro exposure to 
aluminium in Wister rat and C6 glioma cell lines. For 
chronic exposure to aluminium in the brain, our study 
was done in the long term (90 days) with different dose 
exposure studies (10mg/kg, 30mg/kg, and 100 mg/kg) 
of aluminium chloride in Wister rats. The findings of our 
study have indicated that aluminium chloride exposure 
leads to alteration in neurobehavioral parameters in 
animals, acetylcholine activity, increased oxidative 
imbalance, and induction of molecular structural and 
functional markers of neuronal inflammation in-vitro 
and in-vivo. Aluminium also causes an increase in 
structural hallmarks Aß pTau 231, an increase in pro-1-42, 

inflammatory cytokines TNF-α, IL-6, IL-1ß and a 
decrease in anti-inflammatory markers IL-10 in-vitro 
and in-vivo. Aluminium increased the expressions of 
IBA1, GFAP, i.e., glial and astrocytic markers, caspase 
3, and BAX, BCL in-vivo. This study also demonstrated 
that aluminium exposure might lead to the induction of 

caspase-3, apoptotic cell death, and a significant 
i n c r e a s e  i n  a m y l o i d - b e t a  ( )  a n d A ß 1 - 4 2

hyperphosphorylated tau (pTau231) levels in C6 cells. 
Our results suggest that AlCl  can induce oxidative 3

stress, neuroinflammation, and apoptosis that may 
result in neuronal loss, leading to cognitive deficits and 
exacerbating Alzheimer's disease.

[P5-1061]  Mimicking the cerebral  cortex 
microenvironment: Murine cortical organoids for 
disease modeling and nanoneurotherapeutics 
discovery

Sushmita Mishra,  V.  Ravichandi ran,  Mural i 
Kumarasamy*. Department of Biotechnology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Hajipur. *email: drmuralinano@gmail.com

Neurobiological research has traditionally relied on in 
vivo models, and the ability to generate complex brain-
like tissue from stem and or progenies in controlled 
m i c r o e n v i r o n m e n t s  h o l d s  g r e a t  p r o m i s e . 
Neurodegenerative disorders cause approximately 
17% of deaths worldwide and an enormous economical 
and societal burden. Conventional two-dimensional 
(2D) adherent flat cell models show substantial 
phenogenomic heterogeneity across individuals, 
driving a need for personalized advanced culture 
models. To address this dearth, organoids, and 
spheroids, which are stem cell-derived three-
dimensional (3D) culture systems, have made it 
possible to recreate the architecture and physiology of 
the brain in remarkable detail. 3D models provide 
unique opportunities for the study of human disease 

and complement animal models.[1][2] Neuroorganoid is 
a culture system composed of free-floating 3Dclusters 
of neural stem and progenies, a 3D model which closely 
mimics in vivo. In this work, we generated cortical 
organoids from neurogenic regions isolated from 
postnatal 0-1 Wistar rats. A3D cortical organoid 
comprising rodent cortical neurons, and glia (astrocytes 
and microglia). The micro-anatomy and function are 
fully characterized by immunocytochemistry using 
confocal laser scanning fluorescence microscopy and 
scanning transmission electron microscopy. This 3D 
organoid model recapitulates characteristics of cortical 
functions under in vitro conditions and is utilized to 
evaluate the permeability of metallic and carbon 
nanomaterials. Results reveal penetration through 
different mechanisms and hence may have potential in 
disease modeling and therapeutic development. Our 
interesting findings and some basic aspects will be 
presented.

[P5-1062] Aquaporin 4 regulation via endovascular 
mesenchymal stem cell administration to alleviate 
post-stroke edema 
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1 1Aishika Datta , Deepaneeta Sarmah , Dileep R 
2 1 1Yavagal and Pallab Bhattacharya . Department of 

Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 

2Ahmedabad, Gandhinagar, Gujarat, India. Department 
of Neurology and Neurosurgery, University of Miami 
Miller School of Medicine, Miami, Florida, USA.

Background: Upregulation of aquaporin 4 (AQP4) water 
channels post-stroke contributes towards aggravating 
perifocal vasogenic edema due to compromised blood 
brain barrier (BBB). Previous studies from the lab have 

5shown that intra-arterial (IA) 1*10  mesenchymal stem 
cell (MSCs) post stroke is neuroprotective. Protein 
kinase C δ (PKCδ) plays a major role in exacerbating 
ischemic injury which greatly modifies stroke outcome. 
Therefore, our study aims to explore molecular 
mechanism for alleviating post-stroke vasogenic 
edema by endovascular MSCs via regulating the AQP4 
expression modulated by PKCδ. Materials and 

5Methods: 1*10  MSCs were infused intra-arterial (IA) in 
ovariectomized female SD rats at 6 h post-middle 
cerebral artery occlusion (MCAo). Animals were 
sacrificed at 24 h of reperfusion following evaluation of 
neurodeficit scores and motor functions. Brains were 
harvested for estimation of infarct size, edema and BBB 
damage. Cortical brain tissues were used for 
biochemical and molecular studies. Results: IA MSCs 
infusion at 6 h post stroke reduced infarct size, brain 
edema and  improved  func t i ona l  ou tcome. 
Normalization of oxidative stress markers were 
observed while gene and protein expressions of AQP4 
and PKCδ in cortical brain regions were decreased in 
MSCs administered group.    Discussion and 
conclusion: Perifocal vasogenic edema is one of the 
important factors of post-stroke mortality. Present study 
reports that endovascular MSCs were able to alleviate 
vasogenic edema by regulating AQP4 water channel 
through the modulation of PKCδ. The study is clinically 
relevant where the novelty lies on the IA delivery of 
MSCs post stroke to intervene vasogenic edema.

[P5-1063] Sphingosine-1-phosphate 2 receptor 
inhibition ablates cognitive decit in type 2 diabetic 
mice by suppressing pro-inammatory microglial 
phenotype

PadmashriNaren, AnikaSood, DharmendraKumar 
Khatri, Shashi Bala Singh. National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad

Type 2 diabetes has long been associated with 
increased risk of cognitive impairment, but the 
underlying pathogenic mechanisms are not fully 
identified, particularly in the arena of microglial 
activation. Sphingosine-1-phosphate (S1P) signaling is 

thought to be linked with the onset of various 
neurodegenerative and metabolic diseases. Its 
involvement in immune regulation is also widely 
accepted. Microglia, the brain-dwelling immune cells, is 
the main driver of neuroinflammation in various 
neurodegenerative diseases. Among various S1P 
receptors, the role of S1P receptor 2 (S1PR2) in 
microglial activation is elucidated in diseases like 
multiple sclerosis. But the role of S1P signaling in 
metabolic disorders mediated cognitive deficit is 
elusive. In this study, we explored the role of S1PR2 on 
cognition in high-fat diet and streptozotocin-induced 
diabetic mice. We found the overexpression of S1PR2 
in the hippocampus of type 2 diabetic mice. Moreover, 
an increased expression of pro-inflammatory microglial 
markers like MHCII and iNOS and decreased 
expression of M2 markers like Ym-1 and Arg-1 in the 
hippocampus of those mice was seen, suggesting the 
predominance of pro-inflammatory microglial 
phenotype. Furthermore, S1P2R inhibition by JTE013 
was observed to ameliorate memory impairment in the 
Morris water maze, NORT, and Y-maze tests. JTE013 
also improved the expression of synaptic markers. 
Additionally, there was decreased expression of 
microglial M1 markers and increased expression of M2 
markers in the hippocampus, confirming the role of 
S1P2R in pro-inflammatory microglial activation in 
diabetic mice. Our results altogether indicate the 
involvement of S1P signaling, particularly S1P2R, in 
type 2 diabetes. Therefore, sphingosine receptors may 
offer a novel therapeutic approach in metabolic 
diseases' mediated neuroinflammation.

[P5-1064] Oxyberberine an oxoderivative of 
berberine confers neuroprotective effects in 
controlled-cortical impact mouse model of 
traumatic brain injury

Mohd Rabi Bazaz, T. Priya Mounika, P. Tulasi, Arbaz S. 
Shaikh, Ziaur Rahman, Atul Mourya, Venkata Rao Kaki, 
Jitender Madan, Manoj P. Dandekar. National Institute 
of Pharmaceutical Education and Research, 
Hyderabad.

Traumatic brain injury (TBI) causes many deaths and 
disabilities worldwide. Herein, we examined the effect 
of oxyberberine (OBB), an oxoderivative of berberine, 
on lipopolysaccharide-stimulated BV2 microglial cells 
and in a controlled-cortical impact (CCI) mouse model 
of TBI. We synthesized OBB from berberine, and also 
prepared OBB nanocrystals (OBB-NC). The particle 
size of OBB-NC was 96.86±1.747 nm. BV2 cells were 
challenged with lipopolysaccharide to evaluate the 
expression of reactive oxygen species (ROS), nitric 
oxide (NO), and NF-κB. Incubation of BV2 microglial 
cells with OBB showed a reduction of ROS, NO, and 
NF-κB, indicating a neuroprotective potential. Male 
C57BL/6 mice were used for CCI surgery, and post-CCI 
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neurobehavioral deficits were assessed from 1 h after 
injury through 28 days post-injury (dpi). Mice underwent 
CCI injury exhibited significant neurological deficits on 
1, 3, and 5 dpi in neurological severity score and rotarod 
test. Administration of OBB (25 and 50 mg/kg/day) and 
OBB-NC (3 mg/kg/day) reversed these neurological 
aberrations. Mice subjected to CCI surgery also 
developed anxiogenic-  and depress ion- l ike 
phenotypes, and cognitive deficits in forced-swimming 
test and elevated-zero maze, and novel object 
recognition task, respectively. These long-term 
neuropsychiatric complications were attenuated in 
OBB-recipient CCI mice. The blood, brain, and colon 
samples were collected for molecular studies. OBB 
treatment also reduced the expression of TLR4, 
HMGB1, NF-κB, TNF-α, IL-1β and IL-6 cytokines in the 
ipsilateral cortex of mice apparently by downregulation 
of HMGB1/TLR4/NFκB signaling. We suggest that the 
administration of OBB offers neuroprotective effects 
may be via inhibition of HMGB1-mediated NFκB 
pathway.

[P5-1065]  Sex-Specic faecal  microbiota 
engraftment modies controlled-cortical impact 
generated neurobehavioural aberrations in mice 

Tulasi Pasam, Manoj P Dandekar.Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Balanagar, Hyderabad, Telangana-5000037, India. 

Traumatic brain injury is the most frequent reason for 
disability worldwide (TBI).Gender and gut phenotypes 
have been linked to the severity of TBI and therapeutic 
outcomes. In this study, we employed faecal microbial 
transplantation (FMT) technique in a controlled-cortical 
impact (CCI) mice model of traumatic brain injury to 
understand the sex-specific role of gut microbiota. Adult 
C57BL/6 male and female mice were divided into 
groups of sham, CCI, and CCI+FMT [i.e., male and 
female mice (donor) to female recipient (M → F and F → 
F), and male recipient (F → M and M → M). Using the 
stereotaxic impactor, CCI surgery was carried out. Two-
weeks before the impact,  faecal slurry was 
administered to FMT recipient groups. Mice underwent 
CCI showed noticeable functional deficits at 1 and 3 
post-injury (dpi) in neurological severity score and 
rotarod test, whereas FMT-recipient groups showed a 
moderate reversal.CCI mice also displayed anxiety- 
and depression-like phenotypes in forced-swimming 

th thand elevated-zero maze tests on 14 & 15  dpi. 
Cognitive deficits were seen in CCI group on Y-maze 

rd thand novel object recognition task on 23 –25  dpi, 
respectively. These long term neuropsychiatric 
sequelae were moderately improved in the FMT-
recipient mice. H&E staining and immunoblot analysis 
revealed the reduction of occludin expression in CCI 
group, indicates the distortion of the tight junctional (TJ) 

proteins, which restored in CCI+FMT group. The 
microbial diversity have been analyzed using 
m e t a g e n o m i c  a n a l y s i s  t o  d e s i g n  s p e c i fi c 
bacteriotherapy. Our preliminary results confirmed the 
occurrence of functional deficits, neuropsychiatric and 
cognitive dysfunctions following CCI, we observed 
moderate improvement in sex-specific FMT on these 
neurobehavioral sequelae in female mice. 

[P5-1066] Evaluation of the neuroprotective 
potential of pharmacological intervention of CAPE 
in an animal model of post-stroke depression 

Avinash Dhebe, Sakeel Ahmed, Samreen Parveen, Dr 
K Srinivasan, Shyam Sunder Sharma. Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Sector 67, S.A.S. Nagar (Mohali) 160062, Punjab, 
India.

Introduction:Post-stroke depression (PSD) is 
considered the most frequent and important 
n e u r o p s y c h i a t r i c  c o n s e q u e n c e  o f  s t r o k e . 
Approximately one-third of stroke survivors experience 
major depression. Post stroke depression is overcome 
by Caffeic acid phenethyl ester (CAPE) which is an 
important active component of honeybee propolis 
extract  and i t  possesses ant i - inflammatory, 
neuroprotective, decrease neuronal death. Objective: 
We have investigated the effects of the Caffeic acid 
phenethyl ester (CAPE) in post-stroke depression 
model in mice & mechanism of CAPE in post stroke 
depression. Methodology: After blocking left and right 
common carotid artery, due to lack of glucose it leads to 
Ischemia-Reperfusion injury which ultimately leads to 
PSD. After injecting CAPE behaviour parameter, 
biochemical parameter, TTC, Nissl staining, 
neurological deficits were performed on animal model 
of PSD. Result:CAPE shows anti-inflammatory 
effect,antioxidant by reducing MDA, Nitrite level, by 
increasing GSH level,neuroprotective effect. CAPE-
treated animals showed substantial alterations in 
neurobehavioral, biochemical, neurological deficits and 
histological parameters. Animals improved in locomotor 
activity. CAPE-treated mice had a smaller infarct size 
than the disease model, and their neuronal cell survival 
was higher as compared to disease animal model. 
Conclusion: Our result suggest that CAPE has a 
neuroprotective effect in post-stroke depression model. 
Still molecular studies are required to explore the 
mechanism of neuroprotection.

[P5-1067] Repurposing approved drugs as 
uoroquinolone potentiators to overcome efux 
pump resistance inStaphylococcus aureus

1, 2 1 1, Nisha Mahey , Rushikesh Tambat , Nishtha Chandal
2 3 3, Dipesh Kumar Verma , Krishan Gopal Thakur , 
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1,2,* 1Hemraj Nandanwar . Clinical Microbiology & 
Antimicrobial Research Laboratory, CSIR-Institute of 
Microbial Technology, Sector 39-A, Chandigarh-

2160036, India, Academy of Scientific & Innovative 
Research (AcSIR), Ghaziabad, Uttar Pradesh-201002, 

3India, Structural Biology Laboratory, CSIR-Institute of 
Microbial Technology, Sector 39-A, Chandigarh-
160036, India. *email: hemraj@imtech.res.in

Staphylococcus aureus is a versati le human 
commensal bacteria and pathogen that causes various 
community and hospital-acquired infections. The S. 
aureus efflux pump NorA which belongs to the major 
facilitator superfamily, confers resistance to a range of 
substrates. Many efflux pump inhibitors (EPIs) have 
been discovered, but none is clinically approved due to 
their undesirable toxicities. In this study, we have 
screened clinically approved drugs for possible NorA 
EPI-like activity. We identified six drugs that showed the 
best efflux pump inhibition in vitro, with a fractional 
inhibitory concentration index of ≤0.5, indicating 
synergism with hydrophilic fluoroquinolones. Both 
raloxifene and pyrvinium displayed an increase in 
bactericidal activity of ciprofloxacin in time-kill kinetics, 
prolonged its post-antibiotic effect, and reduced the 
f requency of  spontaneous res is tant  mutant 
development. The combination of EPIs with 
ciprofloxacin caused significant eradication of 
preformed biofilms. Moreover, in the murine thigh 
infection model, a single dose of pyrvinium combined 
with ciprofloxacin reduced the bacterial burden 
significantly compared to untreated control and 
ciprofloxacin alone, indicating the efficacy of the 
combination. Conclusively, this study represents 
approved drugs that can be repurposed and combined 
with antibiotics as NorA EPIs, having anti-biofilm 
properties to treat severe S. aureus infections at 
clinically relevant concentrations.

[P5-1068] BTD reverses mechanical allodynia in 
diabetic peripheral neuropathic rats through 
modulating TRPC5-CAMKII-ERK pathway

Pratik Adhya, Bhupesh Vaidya and Shyam Sunder 
Sharma.  Depar tment  o f  Pharmacology and 
Toxicology,National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar 
Punjab-160062 (India).

Introduction: Mechanical allodynia associated with 
painful diabetic neuropathy has limited therapeutic 
opt ions.  F ind ing nove l  ta rget  and su i tab le 
pharmacological modulators is the need of the hour. 
Transient Receptor Potential Canonical 5 Channels 
(TRPC5) can be a promising target in ameliorating the 
painful state. Objectives: Deciphering the role of 
TRPC5 ion channels in painful diabetic neuropathy 
through pharmacological modulation and to elucidate 
the underlying mechanisms responsible for the 

beneficial effect in diabetic neuropathic rats. 
Methodology: Painful diabetic neuropathy were 
developed in male Sprague Dawley rats after 6 weeks 
of type 1 diabetes induction with streptozotocin (50 
mg/kg, i.p.). Various behavioural and functional 
parameters confirm the occurrence of painful diabetic 
neuropathy. Expression profile of TRPC5 was 
assessed in the dorsal horn of the spinal cord through 
western blott ing and immunohistochemistry. 
Neuropathic rats were treated with BTD, a novel TRPC5 
activator at dose of 1 and 3 mg/kg i.p. once a day for 14 
days. Following treatment, the lumbar spinal cord was 
collected and checked for expression of pain markers 
like CAMKII, ERK as a possible downstream target of 
TRPC5 ion channel. Results: Mechanical allodynia and 
thermal hyposensitivity were established in the diabetic 
rats within 6 weeks of diabetes induction. TRPC5 
expression was up regulated in spinal cord of rats 
suffering from pain. BTD (3 mg/kg, i.p.) once daily for 14 
days significantly reversed the mechanical allodynia 
and down regulated the TRPC5 expression. In addition, 
potential TRPC5 downstream target (CAMKII, ERK) 
expressions were also reduced on treatment.  
Conclusion: The study highlighted the beneficial effect 
of BTD in mechanical allodynia is due to modulation of 
TRPC5-CAMKII-ERK pathway.

[P5 -1069]  Ep igenet ic  reprogramming  o f 
macrophage autophagy promotes M2 polarization 
in western diet-induced non alcoholic fatty liver 
disease

Rajat Pant, Shaheen Wasil Kabeer, Shivam Sharma, 
Vinod Kumar, Kulbhushan Tikoo. Laboratory of 
Ep igene t i cs  and  D iseases ,  Depar tmen t  o f 
Pharmacology and ToxicologyNational Institute of 
Pharmaceutical Education and Research, S.A.S Nagar 
(Mohali), Punjab-160062, India.

Introduction:Nonalcoholic Fatty Liver Disease (NAFLD) 
is associated with persistent low grade inflammation 
a n d  i n c r e a s e d  c l a s s i c a l l y  a c t i v a t e d  M 1 
macrophages/Kupffer cells and decreased alternatively 
activated M2 macrophages. However, the underlying 
mechanism of polarization shift is still remains elusive. 
Here, we sought to learn the relationship between 
autophagy activity and polarization shift on disease 
progression.Objectives:To begin, we will look into the 
involvement of macrophage DNA methylation in the 
polarization of hepatic resident macrophages. 
Following that, we will attempt to dissect the molecular 
process of macrophage activation. Furthermore, we will 
investigate the effect of epigenetic modulators on 
m a c r o p h a g e  a c t i v a t i o n  a n d  N A F L D 
progression.Methodology:Macrophages derived from 
NAFLD and control mice were utilized to check the 
impact of DNA hypomethylating agents on macrophage 
polarization, autophagy flux and disease progression. 
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The expression of autophagy genes and macrophage 
M1/M2 polarization markers were determined by real-
time quantitative PCR and flow cytometry. Further the 
down streaming pathways were delineated in LPS and 
Palmitate treated RAW macrophages by western 
blot.Results and Conclusion:High-fat and High-fructose 
diet supplementation for 10 weeks significantly 
increased the abundance of Kupffer cells with an M1-
predominant phenotype. Interestingly, at the molecular 
level, we also observed a concomitant increase in 
DNMT1 expression and reduced autophagy in the 
NAFLD mice. We also observed Hypermethylation at 
the promotor regions of autophagy genes (LC3B, ATG-
5, and ATG-7). Furthermore, the pharmacological 
inhibition of DNMT1 by using DNA hypomethylating 
agents (Azacytidine and Zebularine) restored Kupffer 
cell autophagy, M1/M2 polarization and therefore 
prevented the progression of NAFLD.

[ P 5 - 1 0 7 0 ]  T h e  d i s t i n c t  m e c h a n i s m  o f 
antileishmanial efcacy associated with aloin and 
aloin – synthesized gold nanoparticles

Debabrata Mandal, Saurabh Kumar, Prakash Kumar, 
Prolay Das, V. Ravichandiran. Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research– Hajipur 844102, India

We have explored the antileishmanial efficacy and 
possible mechanism of action with aloin and aloin 
synthesized gold nanoparticles (Al-GNP) against 
Leishmania donovani(LD), the causative agent for 
visceral leishmaniasis (VL). Al-GNP was synthesized 
by aloin,an important component of aloe vera leaf 
extract and showed a particle size of ~45 nm with zeta 
potential of -31.mV. The synthesized GNPs are further 
characterized by FT-IR, pXRD and TEM studies. Al-
GNP was biocompatible since only ~41% of human 

even with ~20 fold IC dose of Al-GNP.THP1 cells were killed 50 Aloin and Al-
GNP target the parasite involving different pathways. 
Biochemical, bioinformatics and cell based assays 
confirmed that cysteine symthase (CysS), the enzyme 
responsible of denovo biosynthesis of cysteine, is 
target of aloin. Enzyme assay with recombinant CysS 
showed a dose-dependent inhibition of CysS activity in 
presence of aloin. Circular dichroism (CD) and 
isothermal calorimetry (ITC) studies with CysS and 
aloin provided a strong binding interaction. Atomic 
absorption spectroscopy (AAS) confirms internalization 
of GNP inside macrophages. Parasite survival after Al-
GNP treatment can be reversed by supplementation 
with ergosterol and cholesterol. This indicates that 
parasite membrane damage leading to depletion of 
sterol is the major cause of death after Al-GNP 
treatment. Additionally, proteomics analysis confirmed 
the role of CysS and HMG-CoA- reductase, the rate 
limiting enzyme in sterol biosynthesis of parasites, as 
target of Aloin and Al-GNP, respectively. Aloin, a natural 

product and its derivative Al-GNP, may  be explored as 
a treatment for VL, a neglected topical disease (NTD), 
where drug-resistance against convent ional 
chemotherapy calls for analternative.

[P5-1071] Robust hepatocellular carcinoma mice 
model: a potential tool for cancer drug discovery
Madhura R. J. and Murali Badanthadka. Nitte (Deemed 
to be University), Nitte Gulabi Shetty Memorial Institute 
of Pharmaceutical Sciences (NGSMIPS), Department 
of Nitte University Centre for Animal Research and 
Experimentation (NUCARE), Deralakatte, Mangalore, 
Karnataka - 575018, India 

Hepatocellular carcinoma (HCC) is a global concern 
due to the non-availability of effective treatment. This 
warrants the necessity of a new model to identify the 
potential targets for the treatment. Current HCC model 
development is time-consuming and may not resemble 
the clinical scenario. The present study aims at 
developing a robust clinically relevant HCC mice model 
by exposing mice to low protein diet to induce 
malnutrition, followed by exposure to arsenic (As) as a 
contaminant in drinking water and a single dose of 
chemical carcinogen diethylnitrosamine (DEN) along 
with Phenobarbital (Pb) as a promoter. This 
combination mimics the clinical scenario where the 
malnourished population is exposed to environmental 
chemicals in the industrial belt. Generally, a single dose 
of DEN (50µg/g) along with Pb as promoter takes 30 
plus weeks to develop HCC in adult mice. However, our 
protocol imitated the malnourished human population in 
Balb/C mice, which develop HCC between 3 - 6 weeks 
after DEN injection. Altered liver architecture confirms 
dysplasia, necrosis, apoptosis, intra-nuclear inclusions, 
nuclear size variations, and irregular tumor cells. 
Elevated levels of liver injury biomarkers strengthened 
these observations. Mice mortality depends upon the 
carcinoma stage, with about 70% success rate. Most 
animals collapse between 2 – 15 weeks, and those that 
don't collapse did not develop carcinoma, as confirmed 
by histopathology.   Thus, the developed novel HCC 
model may be a potential tool to screen anti-HCC drugs 
with the added benefits of robustness with clinical 
relevance. This model shall open avenues for new 
target-oriented effective treatment for HCC.

[P6-1002] To investigate the effect of A7R peptide 
on Neuropilin-1 signaling in mitigating pulmonary 
brosis

Rachana Yadav, Gauthami Pulivendala, Chandraiah 
Godugu.Department of Regulatory Toxicology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Hyderabad-500037, India

Aberrant lung remodeling, replacement of normal lung 
tissues with relentlessly produced ECM and severe 
distortion of lung alveolar architecture due to extensive 
parenchymal scarring are the characteristics of 
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pulmonary fibrosis (PF). Consequently, lung 
compliance is decreased and gas exchange is impaired 
which leads to failure of respiratory functionality. It is 
triggered due to several molecular signaling cascades, 
the most important of which includes TGF-β/SMAD 
signaling. The concept of NRP-1 (Neuropilin-1) is 
relatively less explored in fibrosis. It is a co-receptor 
which amplifies TGF-β/Smad signaling, promotes 
divergent R-Smad signaling by increasing the pro-
fibrogenic Smad2/3 pathway and suppressing the anti-
fibrogenic pathway. A7R (ATWLPPR) oligopeptide is a 
specific inhibitor of NRP-1 and shows anti-angiogenic 
activities in various types of cancer. However, its anti-
fibrotic activity has not been explored till date. In the 
current research work, we propose the use of the novel 
A7R peptide as a promising target to mitigate PF in 
TGF-β/SMAD induced in vitro and Bleomycin induced 
in vivo PF experimental models. We investigated the 
effect of A7R peptide on various macroscopic, 
microscopic and molecular fibrotic parameters and 
markers. We used SiRNA transfection to specifically 
suppress the expression of NRP-1 in BEAS-2b cell lines 
and evaluated the expression of EMT, fibrotic and 
matrix proteins. Studies on Bleomycin induced PF 
model in mice were also conducted. We for the first time 
performed a study to validate NRP-1 receptors as a 
promising target to ameliorate PF by using A7R peptide 
which modulated EMT, inhibited TGF-β1/SMAD 
signaling, abrogated collagen synthesis and showed 

[P6-1004]Investigating the potential role of 
neuroinammation and CD38 in arsenic-induced 
neurotoxicity in young and aged mice

1 1 2Vithal Kale , Hemraj Singh , Syed Afroz Ali , Ashok K. 
1,2 1Datusalia . Department of Regulatory Toxicology, 

2Department of Pharmacology and Toxicology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Raebareli, Lucknow, Uttar Pradesh -226002, 
India.

Introduction: CD38, is a glycoprotein mainly associated 
with immune response and regulates the antioxidant 
defense. Whereas, during pathological conditions and 
aging the expression of CD38 gets increased inducing 
tissue injury via the generation of oxidative stress and 
inflammation. Similarly, neurotoxicity has emerged as a 
serious concern in individuals exposed to metals 
including arsenic.Methods: In this study, we aimed to 
establish link between CD38, aging and arsenic 
exposure BALB/c mice young (3 weeks) and aged (10 
weeks) were exposed to arsenic of 5 and 50 PPM for 30 
days in drinking water. After 30 days, elevated plus 
maze was performed to evaluate the arsenic-induced 
behavioural changes. In addition, the arsenic-induced 
neurotoxicity was evaluated through H&E stain and IHC 
analysis to study the CD38 expression and 
neuroinflammation in young and aged mice exposed to 
arsenic. Results: Results from the present study 

exhibited altered behaviour in young and aged mice 
exposed to arsenic. Moreover, arsenic exposure was 
found to be associated with severe changes in neuronal 
cell density in both hippocampus and cortex of young 
and aged mice. Further, the animals exposed to arsenic 
showed to increase the expression ofCD38 and NF-ĸβ 
in hippocampus and cortex in young and aged 
mice.Conclusion: The findings of the study indicated 
that increased expression of CD38 is potentially linked 
with arsenic- induced neuronal changes and 
inflammation. Overall, the findings suggest the critical 
role of CD38 in arsenic exposed animals. However, 
further detailed studies are warranted to shed the role of 
CD38 in metal-induced toxicities including arsenic.

[P6-1005]Arsenic and uoride co-exposure induced 
hepato, nephro and cardiac toxicities: Protective 
effect of setin

Vitthal V Gopnar, Debrati Rakshit, Ankit Kumar, 
Awanish Mishra.Department of Pharmacology and 
Toxicology, National Institute of Pharmaceutical 
Education and Research (NIPER), Guwahati, India

Fluoride (F) and arsenic (As) are the two most common 
and hazardous water pollutants, and both are present in 
surface and ground water. Exposure of these two water 
contaminants has been reported to exert toxicities on 
vital organs. It has been shown in previous studies that 
oxidative stress is one of the major pathogenic 
mechanisms behind organ toxicity. The management of 
As and F exposure induced toxicities are still a 
substantial concern. Owing to deleterious effects of 
arsenic chelators, search of alternate chelating agents 
along with antioxidant potential is required. Thus, this 
study has been designed to investigate, the protective 
effect of fisetin (a phyto-flavonoid having antioxidant 
and anti-inflammatory potential) on As and F combined 
exposure induced toxicities.Male Balb/c mice were 
exposed to As (as sodium meta arsenite: 70 mg/L) and F 
(as sodium fluoride; 120 mg/L) through drinking water. 
The treatment groups received As and F co-exposure 
along with different doses of fisetin (5,10 and 20 mg/ 
kg/day, p.o.) for 28 days. The animals were sacrificed 
after 28 days to isolate liver, kidney and heart.  The level 
of prooxidant (ROS, TBARs, nitrite levels) and 
antioxidant defence (GSH) status of these organs were 
estimated. Results of the study, indicated that the As 
and F co-exposure indued elevation in ROS, TBARs 
and nitrite levels while reduction in GSH level in liver, 
kidney and heart tissues. The treatment with fisetin 
alleviated the As and F co-exposure induced oxidative 
stress in liver, kidney and heart tissues in dose 
dependent manner. Thus, supplementation of fisetin 
may improve the As and F co-exposure induced hepato, 
nephro and cardic toxicities in mice.
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[P6-1006]Melphalan-induced germ cell toxicity and 
dose-dependent effects of β-aminoisobutyric acid 
in experimental rat model: Role of oxidative stress, 
inammation and apoptosis

Archna Panghal and Gopabandhu Jena.Department of 
Pharmacology and Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S Nagar, Punjab-160062, India. archnapanghal@ 
gmail.com,  gbjena@niper.ac.in

The success of chemotherapy has led to an increase in 
cancer survival rate over the last decades. Melphalan 
has been widely used for the treatment of several types 
of cancers despite of its gonadotoxic effects. Due to its 
ability to cause mutations in the spermatogonial stem 
cells and spermatids, melphalan can exert negative 
impact on reproductive health in the survivors of 
cancers. BAIBA, a myokine released by skeletal 
muscles, has been reported to have beneficial effects in 
several pathological conditions; however its role in 
chemotherapy-induced germ cell toxicity is still 
unexplored. The present study was aimed to determine 
the dose-dependent (25, 50 and 100 mg/kg) effects of 
BAIBA on melphalan (1.5 mg/kg) induced germ cell 
toxicity in male SD rat. Further, an attempt was made to 
explore the molecular mechanisms involved in 
melphalan-induced testicular toxicity and the signaling 
pathways involved in BAIBA mediated protection 
against the developed toxicity. The evaluation 
parameters included quantification of oxidative stress 
biomarkers, sperm count, sperm motility and head 
morphology, DNA damage, sperm mitochondrial 
membrane potential and ultrastructural changes, 
histological and protein expression studies in the testes. 
Melphalan treatment altered all the above-mentioned 
parameters and the high dose of BAIBA restored 
melphalan-induced toxicity in a significant manner by 
exerting antioxidant, anti-inflammatory and anti-
apoptotic effects. However, the medium dose of BAIBA 
decreased the toxicity of melphalan and the low dose of 
BAIBA failed to counteract the melphalan-induced germ 
cell toxicity. The antioxidant, anti-inflammatory and anti-
apoptotic role of BAIBA in melphalan-induced gonadal 
damage are the novel findings in the investigated 
experimental rat model.

[P6-1007]Intervention of amentoavone against 
DSS induced acute colitis in male BALB/c mice: 
Dose dependent study

Gurpreet Kaur, G.B. Jena.Facility of Risk Assessment 
and Intervention Studies, Department of Pharmacology 
and Toxicology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S Nagar, Punjab 
(India) email :  gurpreetkaur4223@gmail .com, 
gbjena@niper.ac.in

Ulcerative colitis (UC) is an idiopathic inflammatory 

disease that can alter the colonic mucosa, which further 
effects all side of colon. The amentoflavone (AMF) is a 
natural bioflavonoid compound which is extensively 
used as Chinese traditional medicine. Besides, it has a 
various other reported activities such as anti-oxidant, 
anti-inflammatory, anti-cancer, anti-diabetic and anti-
fungal. AMF shows disease protective potential through 
modulating various inflammatory, apoptosis cellular 
signalling pathways. There is no data reported on the 
effect of AMF in DSS induced ulcerative colitis. 
Therefore, the present study was designed to 
investigate the effect of amentoflavone at three different 
dose levels i.e. 2.5, 5 and 10 mg/kg against DSS (3 
%w/v) induced acute ulcerative colitis in mice. The AMF 
treated groups showed significant increase in body 
weight, feed intake and decrease in Disease Activity 
Index (DAI), nitrite levels and myeloperoxidase activity 
as compared to DSS treated group. The histopatholo 
gical analysis revealed that AMF groups showed 
significant decrease in histological score, percentage 
fibrotic area and percentage goblet cell area as 
compared to DSS treated group. From the findings of 
the study it is concluded that amentoflavone showed 
protective effect against DSS induced ulcerative colitis 
in a dose-dependent manner as well as revealed that 
the highest dose of amentoflavone (10 mg/kg, p.o) 
showed more significant results as compared to 
medium (5 mg/kg) and low (2.5 mg/kg) dose.

[P6-1008] Effects of A1A1 and A2A2 casein in cow's 
milk on mice intestine and heart

1 2Shikha Yadav , Mohammad Ahmad Khan , Vijay Pal 
3 3 1Singh , Bilal Ur Rehman . National Institute of 

2B io l og i ca l s ,  No ida ,  I nd i a ,  Depa r tmen t  o f 
Pharmacology, School of Pharmaceutical Education & 

3Research, Jamia Hamdard, New Delhi, India, CSIR-
Institute of Genomics and Integrative Biology, New 
Delhi, India.

Milk is a highly nutritious liquid that possesses almost all 
nutrients that our body needs. Among the proteins in 
milk, casein accounts for the highest portion about 80%. 
Of all the casein proteins, Beta casein accounts for 
approx. 35% in bovine milk. The variation in A1 and A2 
beta caseins is because of a single nucleotide mutation 
at the 67th position where Cytosine is replaced by 
Adenine resulting in the substitution of proline with 
histidine, leading to the generation of the A1 form which 
is broken by proteolytic enzymes resulting in formation 
of Beta- casomorphins (BCMs)- opioid receptor agonist 
that  causes gast ro in test ina l  compl icat ions. 
Crossbreeding among European and Indian cows 
created the genotypic involvement of A1 protein in the 
hybrid cows. The objective of our study is to determine 
the negative impact of Crossbreed cow milk having A1 
variety protein on human health. Male mice of Balb/c 
strain were chosen, and were randomized in groups and 
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given the treatment. The organs were then dissected 
and collected in a 10% formalin buffered solution and 
then histopathology is performed. On histopathological 
examination of the tissues, desquamation and atrophy 
of villi are seen in intestinal tissues in the case of A1A1 
milk-fed groups while the mice administered with A2A2 
milk and Water do not show any kind of irregularity in 
intestinal sections. Our results suggest that the 
administration of the A1A1 beta-casein variant of cow 
milk for long duration results in pathological lesions in 
the intestine of mice.However, this is a preliminary study 
that would need further exploration in other animal 
models and humans.

[P7-1002]Preparation, characterization and 
evaluation of sorafenib-loaded microemulsion for 
oral delivery in breast cancer management

Nishtha Chaurawal, Kaisar Raza.Department of 
Pharmacy, School of Chemical Sciences and 
Pharmacy, Central  Universi ty of  Rajasthan, 
Bandarsindri, Ajmer-305817, India .

Sorafenib tosylate (SFB) is a drug that inhibits the tumor 
growth and proliferation for the management of cancer. 
Besides its effectiveness, the drug also exhibits several 
challenges such as drug resistance, toxicity and 
compromised oral bioavailability. The current study 
focuses on the development and evaluation of 
microemulsion (ME) for the delivery of SFB in order to 
treat breast cancer. The components of ME i.e., 
phospholipids, oil, surfactants, co-surfactants and 
distilled water were optimized using ternary phase 
diagrams. The optimized SFB-loaded ME was 
characterized for in-vitro and in-vivo studies. The 
particle size of the optimized formulation was found to 
be 58.8 ± 0.02 nm with a zeta potential of 0.05 ± 0.03 
mV. The spherical shape and morphology of the SFB-
loaded ME was confirmed using transmission electron 
microscopy. The optimized formulation offered 
entrapment efficiency and drug loading of 72.64 ± 
0.84% and 72.64 ± 0.84%, respectively. The in-vitro 
drug release studies confirmed that the optimized SFB -
loaded ME was able to sustain the drug release over 24 
h. The cytotoxicity assay was performed on 4T1 breast 
cancer cell lines and the IC value of SFB-loaded ME 50 

was substantially improved compared to the free SFB at 
the concentration of about 0.75 µM. The data obtained 
from cellular uptake study inferred the higher cellular 
internalization of SFB from the optimized formulation 
compared to the free SFB and the marketed product. 
furthermore, the in-vivo pharmacokinetic studies were 
performed on the wistar rats and determined that the 
bioavailability of SFB had been increased by 1.5 folds 
after encapsulating in the ME system. The above results 
provided a future scope for SFB in its nano-form for safe 
and effective management of breast cancer via oral 
administration.

[P7-1003]Formulation development and evaluation 
of chitosan nanoparticles of Fisetin

Swati Kailas Gore, Srijita Sen, and Dr. Om Prakash 
Ranjan.Department of Pharmaceutical Technology and 
Formulation, National Institute of Pharmaceutical 
Education and Research (NIPER), Guwahati, Assam -
781101, India

Fisetin, a natural flavonoid compound is a molecule of 
interest in a wide array of clinical manifestations and 
diseases. Nevertheless the pronounced biological role 
of fisetin in the multifarious targets, the in-vivo 
effectiveness is strongly limited by its poor water 
so lubi l i ty  and low bioavai labi l i ty.  Therefore 
encapsulation of fisetin in a nanocarrier provides a good 
strategy to enhance the solubility and dissolution rate 
that may improve the pharmacokinetic parameters. The 
preparation of biodegradable chitosan nanoparticles of 
fisetin by the ionic gelation method has been found to be 
less time-consuming in an eco-friendly manner. 
Optimization of the processing parameters and 
formulation components has resulted in drug 
encapsulated nanoparticles of size 189.6 + 5.1 nm. with 
a narrow distribution range. A high zeta potential value 
has proved the stability of the chitosan nanoparticles at 
both room temperature and refrigeration temperature. A 
detailed study of polymer-crosslinker ratios on the 
entrapment efficiency has been explored which at the 
optimized formula has shown to be 93.1%. X-ray 
diffraction and differential scanning calorimetry study 
have revealed the amorphous nature of the entrapped 
fisetin in the chitosan matrix. This in turn helped in the 
better release of drugs from the polymer matrix. In-vitro 
release of fisetin from the chitosan matrix has shown to 
be increased by approximately 4-fold and 2-fold in pH 
1.2 and 6.8 respectively. The developed formulation 
holds the exclusivity to be administered via different 
routes. 

[P7-1004]Effect of polymer and method of 
preparation on the dissolution of a repurposed drug 
from polymeric dispersions - A case study with 
niclosamide

Sakshi Arjun, Prashanth Reddy Kolimi, Naveen 
Chella.Department of Pharmaceutical Technology 
(Formulations), National Institute of Pharmaceutical 
Education and Research (NIPER) Guwahati, Sila 
village, Changsari, Assam.

Drug repurposing is an exciting opportunity to fasten the 
discovery, reduce the cost and lessen the failure rates 
during drug discovery process. However, the success of 
these depends on the development of suitable delivery 
technology for better dissolution and solubility. 
Polymeric amorphous dispersions are latest technology 
used to improve the dissolution and solubility of many 
BCS class II drugs. However, the development and 
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stability of the system depends on the type of polymer 
used and method of preparation. The present work 
aimed to study the effect of these parameters on the 
dissolution of niclosamide, an anthelminthic repurposed 
for cancer. Different polymers such a PVP, Eudragit 
EPO and HPMCAS were selected as polymers and 
solid dispersion was prepared by hot melt extrusion and 
spray drying. The drug loading was kept at 30% and 
characterised for various solid-state properties, drug 
excipient interactions, and in vitro dissolution. The 
optimised formulations were stored as per ICH 
guidelines and stability was evaluated. Solid state 
analysis indicated formation of amorphous dispersion of 
niclosamide with PVPK17 in both hot melt extrusion and 
spray drying. Addition of third component prolonged the 
dissolution time in both methods. ATR IR studies 
showed hydrogen bond formation. A substantial 
increase in the dissolution of niclosamide from 
amorphous dispersions was observed compared to the 
crystalline drug under non-sink conditions. Spray drying 
method showed higher dissolution compared to the 
dispersions prepared by hot melt extrusion. Prepared 
formulations were stable for 3 months of storage at 40°C 
± 75% relative humidity without recrystallization. 

[P7-1005]Synergistic phytopharmaceutical and 
immunomodulator based nanotherapy for potential 
skin cancer treatment

Chanchal Badhai*, Prof. Swarnlata Saraf, University 
Institute of Pharmacy, Pt. Ravishankar Shukla 
University, Raipur, Chhattisgarh India, email: 
chanchalbadhai02@gmail.com

Cancer that is caused due to uncontrolled growth of skin 
cells is referred to as skin cancer. These abnormal cells 
could invade or spread to other parts of the body. 
Exposure to UVA and UVB radiation from the Sun 
accounts  for  more than 90% of  ins tances. 
Phytoconstituents are a promising strategy for the 
treatment of advanced skin cancer. However, the anti-
tumour efficacy of phytoconstituents alone is insufficient 
t o  con t ro l  t umour  g rowth  and  me tas tas i s . 
Phytochemicals and Immunomodulator Nanotherapy 
synergistically increase the therapeutic effect on skin 
cancer. Immunomodulator target PD-1, a protein on 
immune system cells called T cells that help to keep 
these cells from attacking other cells in the body. By 
blocking PD-1, immunomodulators boost the immune 
response against tumour cells. Direct action is by 
binding to toll-like receptors (TLR) seven and eight of 
macrophages, monocytes, and dendritic cells and by 
induction of apoptosis. Indirect action occurs by 
inducing the release of immune modulatory cytokines. 
Phytoconstituents are effective on genes that inhibit cell 
growth by targeting p53, NF- kB, TGF-a Pathways, and 
ROS1. This contributes to our current understanding of 
the mechanisms underlying immunotherapy resistance 

as wel l  as the exci t ing advancements wi th 
phytoconstituents for skin cancer.

[P7-1006]Self-nano emulsifying drug delivery 
system co-loaded with docetaxel and carvacrol 
improves anticancer activity, toxicity prole and 
bioavailability

Mohd Aman Mohd Ateeq, Mayur Aalhate, Srushti 
Mahajan, Gogikar Shiva Kumar, Sibu Sen, Hoshiyar 
Singh, Amol Dikundwar, Santosh Kumar Guru, Pankaj 

1Kumar Singh. National Institute of Pharmaceutical 
Education and Research (NIPER), Hyderabad, 500037, 
India.

The solid self-nano emulsifying drug delivery system (S-
SNEDDS) has been a cornerstone in improving the oral 
bioavailability of hydrophobic cargos such as Docetaxel 
(DTX). The oral chemotherapy of DTX has constraints 
due to curbs like poor aqueous solubility and 
permeability, hepatic first pass, systemic toxicities and 
P-gp efflux. Thus, to circumvent these obstacles, we 
have developed a novel S-SNEDDS for the co-delivery 
of DTX and Carvacrol (CV). CV's anti-inflammatory, 
anti-oxidant, cytotoxic and hepatoprotective properties 
could obtain synergistic anticancer action and reduce 
undue toxicity caused by DTX chemotherapy. In the 
present investigation, we fabricated DTX (25mg/g) and 
CV (60mg/g) loaded SNEDDS using N. Sativa oil, 
Cremophor RH40 and Ethanol (40.5: 34.7: 24.7 w/w) 
which was extensively optimized through extreme 
vertices mixture design. The formed L-SNEDDS were 

®converted into solid by lyophilization using Aerosil  200 
as a carrier that displayed a droplet size of <200 nm with 
promising flow properties. Additionally, dissolution and 
dialysis release experiments revealed significantly 
higher DTX release than free DTX suspension which 
was further supported by intestinal permeation studies 
(P<0.0001). In vitro cell cytotoxicity studies revealed 
significantly higher inhibition of MDA-MB 231 and T47D 
cells. More importantly, CV-DTX-S-SNEDDS was well 
tolerated at a higher dose, where CV could manage the 
toxic effects of free DTX, as revealed from acute toxicity 
studies. The formulation further revealed increased oral 
bioavailability (1.1 fold) of CV-DTX-S-SNEDDS as 
compared to free DTX. Thus, CV and DTX-loaded 
SNEDDS could be an encouraging option for facilitating 
DTX oral therapy.

[ P 7 - 1 0 0 7 ] N a n o e m u l s i o n  f o r m a t i o n  a n d 
characterization: Investigation of its in vitro-in vivo 
correlation to treat breast cancer

Pavan K.Yadav, Amrendra K. Tiwari, Divya Chauhan, 
Pooja Yadav,Manish K. Chourasia*.Division of 
Pharmaceutics and Pharmacokinetics, CSIR-Central 
Drug Research Institute, Lucknow, 226031, U.P, India, 
*email: manish_chourasia@cdri.res.in
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The current research focuses on developing cationic 
nanoemulsion for effective delivery of paclitaxel (PTX) 
to improve breast cancer therapy. The developed 
nanoformulation was optimized using Quality by Design 
(QBD) tool and characterized for droplet size which is 
observed to be less than 200 nm, enabling controlled 
release of entrapped PTX. The nanocarrier was 
developed in this study as a cancer cell-targeting moiety 
that significantly increases cellular uptake, reactive 
oxygen species stress, mitochondrial membrane 
depolarization, and G2M phase cell cycle arrest. It 
effectively suppresses PgP efflux, preventing the 
development of drug resistance. The efficacy of the 
proposed formulation was performed in syngeneic 
mammary tumor model in BALB/c mice which 
demonstrated higher efficacy of the developed 
formulation in terms of reduction of tumor volume 
compared to native drug solution. The plasma 
pharmacokinetics and tumor tissue distribution results 
demonstrated enhanced PTX concentration in 
comparision to free drug solution.  In summary, the 
developed nanoemulsion formulation has new 
opportunities and potential to treat breast cancer.

[P7-1008]Assessment of  pharmacokinetic 
interaction of Cladrin, a potent bioactive 
constituent of Butea monosperma and Raloxifene, 
a prescription anti-osteoporotic by in vitro ADME 
approach

1,2 1,2Divya Chauhan , Nazneen Sultana , Pavan K. 
1,2 1 1Yadav , Debalina Maity ,Sachin K Vishwakarma , Jiaur 

1 , 2 1R .  G a y e n . D i v i s i o n  o f  P h a r m a c e u t i c s  & 
Pharmacokinetics, CSIR-Central Drug Research 

2Institute, Lucknow-226031, India, Academy of 
Scient ific and Innovative Research (AcSIR), 
Ghaziabad-201002, India

Raloxifene is a well-known modulator of estrogen 
receptors which is structurally similar to tamoxifen. 
Cladrin is a natural isoflavone having anti-osteoporotic 
activity. As flavonoids can interact with estrogen 
modulator raloxifene in vitro, we investigated the in vitro 
stability study and in situ permeability assay of 
raloxifene and cladrin in female Sprague-Dawley rats 
when alone and co-administered of both the drugs. The 
in vitro study samples were analyzed by HPLC; 
raloxifene administered individually and in combination 
with cladrin were compared. In this study, we investigate 
the absorption, metabolic stability, plasma stability, 
determination of permeability and plasma protein 
binding of both drugs in SD rats using an established in 
situ single pass intestinal perfusion model. Increase in 
the bioavailability of raloxifene and cladrin alone or in 
co-administration also could be because of the 
activation of P-glycoprotein in the rat intestine. Further 
the present report concludes on the basis of ATPase 
assay of both raloxifene and cladrin alone and in 

combination showed that both drugs are P-gp 
substrate. In in situ permeability assay showed that the 
both drugs competitively lower the permeability of each 
other but still the predicted human permeability value 
lied in the range of high permeability drug.     

[ P 7 - 1 0 0 9 ] S t a b i l i z i n g  e f f e c t  o f  s o d i u m 
taurodeoxycholate upon liposomes composed of 
soy lecithin

1 1 2Deepak Kumar , Suraj S. Wagh , V.K. Aswal , Sanjay 
1 1Tiwari . Department of Pharmaceutics, National 

Institute of Pharmaceutical Education and Research 
2(NIPER) - Raebareli, Lucknow- 226002, India, Solid 

State Physical Division, Bhabha Atomic Research 
Centre, Mumbai 400085, India 

The stability of liposomal vesicles can be improved by 
incorporating other additives. In this study, we report the 
effect of sodium taurodeoxycholate (STDC, a bile salt) 
upon microstructural characteristics of soy lecithin (SL) 
vesicles. Liposomes, prepared by thin film hydration 
method, were characterized by dynamic light scattering 
(DLS), small-angle neutron scattering (SANS) and 
rheological techniques. We noticed clear changes in the 
size distribution of vesicles at incremental addition of 
STDC. We ascribed initial changes in the size of 
vesicles due to edge activating action of STDC (0.05 to 
0.17 µM) on unilamellar spherical vesicles. With further 
increase in STDC concentration (0.23 to 0.27 µM), 
these vesicles transformed into cylindrical assemblies. 
Morphological transitions at higher STDC concentration 
would have occurred due to its hydrophobic interaction 
with SL molecules in the bilayer. Whereas shape 
transitions underscore the deformability of vesicles in 
the presence of STDC, consistency of bilayer thickness 
rules out any dissociative effect. Unlike neat SL 
vesicles, SL-STDC mixed structures could survive high 
thermal stress, electrolyte addition and dilution.

[P7-1010]Cationic polymer for topical delivery of 
FITC-BSA: In vitro and ex vivo characterization

Abhay Tharmatt, Deepak Kumar Sahel, Reena Jatyan, 
Anupama Mittal, Deepak Chitkara*.Department of Phar

macy, BITS- Pilani, Pilani Campus, Pilani-333031, 
Rajasthan, India.*emall: deepak.chitkara@pilani.bits-
pilani.ac.in

Topical delivery of biomacromolecules has many 
benefits over intravenous (i.v) injection, including 
improved bioactivity of the drugs and many more. The 
excellent barrier function of the skin, primarily due to the 
stratum corneum prevents efficient transdermal 
distribution. To increase the permeability, disruption of 
the layer is required, which increases the risk of 
infection. Herein, we developed a novel nanocarrier 
containing biomacromolecule (FITC-BSA) to overcome 
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these issues and characterized it for in vitro and ex vivo 
efficiency.  Firstly, a cationic amphiphilic copolymer was 
synthesized and characterized, as reported by Sharma 
et al., 2018. Moreover, the preparation of blank 
nanoparticles followed by complexation with anionic 
FITC-BSA was evaluated for particle size, zeta 
potential, complexation efficiency, in vitro cellular 
uptake, and ex vivo skin permeation analysis. The 
double emulsion solvent evaporation method was used 
to prepare cationic nanoparticles (particle size 93 nm 
and zeta potential +26 mV), which were then incubated 
with anionic FITC-BSA and evaluated for particle size 
and zeta potential, the potential of 145 nm and +9 mV. 
Further, the complexation efficiency was examined 
using zeta potential analysis at different ratios (w/w). 
Following that, the in vitro cellular uptake was observed 
for skin permeation of 33% after 24h. The resulting 
nanoformulation was found to be efficient in terms in 
vitro and ex vivo. Although, further extensive in vivo 
characterization is required to consolidate the 
therapeutic potential.

[P7-1011]Fatty acid conjugated Temozolomide for 
the treatment of glioblastoma multiforme

Reena Jatyan, Deepak Kumar Sahel, Prabhjeet Singh, 
Anupama Mittal, Deepak Chitkara*.Department of 
Pharmacy, BITS-Pilani (333031), Rajasthan, *email: 
deepak.chitkara@pilani.bits-pilani.ac.in

Introduction: Temozolomide (TMZ) is a first-line 
treatment for the management of glioblastoma 
multiforme. However, it possesses several limitations, 
such as a short half-life, rapid hydrolysis, less brain 
bioavailability, chemoresistance, systemic toxicity etc. 
Nanocarrier-based strategies were adopted to 
overcome these limitations but did not work well 
because of the amphiphilic nature of TMZ, which limits 
its entrapment within the hydrophobic core of the 
nanocarrier systems. We have conjugated TMZ with a 
hydrophobic long-chain fatty acid that has shown 
improved overall efficacy for the treatment of 
glioblastoma.Methods: Temozolomide-fatty acid 
conjugate was synthesized via., EDC/HOBT amide 
coupling chemistry and characterized for structural 

1analysis and purity using H NMR spectroscopy and 
HPLC, respectively. In vitro cell culture assays such as 
cytotoxicity, apoptosis assay, migration, and protein 
expression analysis were performed in rat glioma cells 
to evaluate the potency of the conjugate.Results: The 
structure of the fatty acid conjugated TMZ was 

1confirmed by HNMR and HRMS. As per the HPLC data, 
the conjugate was found ̴  98% pure. Additionally, the 
conjugate showed an IC  of 250 uM w.r.t free TMZ 50

having IC  of 1250 uM. Interestingly, the apoptosis 50

status of the C  cells also improved after the treatment 6

with TMZ conjugate.Conclusions: The fatty acid 
conjugated TMZ exhibited a potent anticancer effect 

against glioma cells, and the outcomes are supported 
by the synergistic anticancer effect of the fatty acid. 

[P7-1012] Antimicrobial resistance and its impact 
on cancer care

Sarita Gaikwad. Pt. Ravishankar Shukla University, 
Amanaka G.E.Road, Raipur Chhattisgarh

Antimicrobial resistance (AMR) or drug resistance, 
including antibiotic resistance, is a growing public health 
issue and needs urgent attention in countries around 
the world. Antimicrobial resistance was associated with 
4.95 million deaths in 2019 and a reported 1.27 million 
people died as a direct result of drug-resistant infections 
and a further. By 2050, this number could reach ten 
million and cost more than USD 100 trillion without 
collective action. Antimicrobial resistance also causes a 
strain on health systems. Many studies have 
demonstrated the financial consequences of AMR, 
including extremely high healthcare costs due to an 
increase in hospital admissions, longer hospital stays, 
more intensive care units and isolation beds, and 
expensive, intensive therapy. Healthcare professionals 
are also forced to use less conventional antibiotics or a 
combination of different antibiotics to treat these 
infections, which are usually more expensive and which 
could also have serious side effects. Furthermore , 
according to the FAO, if the issue of AMR is not 
addressed urgently, tens of millions more people will be 
forced into extreme poverty, hunger and malnutrition.

[P7-1013]Strategy to counteract the Pyrazinamide 
induced hepatotoxicity by developing naringin 
based co-amorphous system with supplementary 
benets

a a bIndrani Maji , Balram Prajapati , Rahul Kumar , 
a bDevendrasingh Tomar , Dharmendra Kumar Khatri , 

a a aJitender Madan , Pankaj Kumar Singh . Department of 
bPharmaceutics, Department of Biological Science, 

National Institute of Pharmaceutical Education and 
Research (NIPER), Hyderabad, 500037, India

Introduction: Tuberculosis (TB) is one of the top ten 
leading causes of death worldwide. India is also 
accounted for a high number of TB cases. Pyrazinamide 
(PZA) is one of the first-line drugs used in the multi-drug 
regimen treatment for tuberculosis (TB). Hepatotoxicity 
and liver damage was found to be the major adverse 
event associated with the PZA containing anti-
tubercular treatment. The success rate of the anti-TB 
treatment is getting highly affected and thus needs to be 
solved with new drug development ideas. In the present 
study, a new co-amorphous system (CAM) of PZA was 
developed using naringin (NGN) as a co-former where 
NGN is a flavonoid of herbal origin with antioxidant and 
hepatoprotective effects.Objectives: The main objective 
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of developing a drug-drug CAM was to achieve a 
superior pharmacological action through a combination 
therapy with enhancement in the efficacy, reduction in 
toxicity, and side effects. Along with these synergistic 
therapeutic advantages, supplementary benefits like 
improvement in the aqueous solubility, permeability, 
and stability of the participant drugs were also expected 
to be achieved. Methodology: Three CAMs were 
prepared by taking PZA and NGN in different ratios like 
1:1, 1:2, and 2:1 successively. The amorphous nature of 
the developed CAM products was confirmed by using 
DSC, PXRD, and FT-IR. Further, the in-vitro and in-vivo 
assessment of the developed CAMs were also 
assessed. Results and Conclusions: The CAM 1:1 was 
found to be the most superior in terms of solubility, 
dissolution rate as well as permeability. Solubility of the 
drug enhanced up to 25- fold. In the dissolution study, 
about 97.2% release at 30 min and 100% release at 1 h 
was observed. The apparent permeability of the CAM 
1:1 was found to be 3.41 times that of the pure drug. 
Apart from these supplementary benefits, evaluation of 
the pharmacodynamic hepatoprotective effect of the 
developed CAM demonstrated that the developed 
formulation could be a better alternative for currently 
available formulations of PZA concerning for to 
hepatotoxicity.

[P7-1014] Dendrimers: A novel approach in 
treatment of cancer

Shivansh Khaudiyal, Jyotsana Suyal.Uttaranchal 
Institute of Pharmaceutical Sciences, Uttaranchal 
University, Dehradun, Uttarakhand 248007

In middle- and low-income countries, cancer accounts 
for 70% of fatalities, making it the leading cause of death 
worldwide. The current cancer therapies offer negative 
side effects on healthy cells. These days, drug delivery 
methods include liposomes, polymeric nanoparticles, 
and dendrimers. Dendrimers stand out among them 
due to their monodispersity, nanoscopic size, many 
functional groups at the periphery, tunable size, 
repeatability, and biocompatibility, among other great 
drug delivery qualities. The new class of polymeric 
polymers is dendrimers. Dendrimers are a promising 
new stage of drug delivery due to their special 
characteristics, like their elevated level of branching, 
globular topology, multivalency as well as distinct 
molecular weight. The development and creation of 
biocompatible dendrimers, as well as its use in the 
creation of vaccines, antimicrobials, and antivirals, as 
well as drug delivery, has all been the subject of 
increased research over the past ten years. Recent 
developments of biocompatible dendrimers are for the 
management of cancer includes its employ like 
deliverance vehicles in favor of numerous very effective 
anticancer medications, including cisplatin and 
doxorubicin. Each dendrimer possesses genetic 

property like as self assembly, polyvalency, chemical 
stability, electrostatic interaction, low cytotoxicity and 
solubility. There are many different types of dendrimers. 
Due to their various characteristics, dendrimers are a 
useful alternative within the health sector, & this 
overview covers all of its potential application. 
Researchers have given dendrimers a lot of attention 
among different nanomaterials. Various medicinal 
compounds can be transported via dendrimers. It is 
typically referred to as a macromolecule and 
distinguished by its highly branched, three-dimensional 
structure, which offers a high level of surface utility and 
adaptability. They can be applied to lessen drug toxicity 
and increase efficacy. The recent developments in 
dendrimers for the treatment of cancer and other uses in 
the pharmaceutical and biomedical fields are 
highlighted in the current study.

[P7-1015] Novel approach in biologics for treatment 
of asthma

Neha Kandpal*, Tarun Prashar.Uttaranchal Institute of 
Pharmaceutical Sciences, Uttaranchal University, 
P r e m n a g a r ,  D e h r a d u n ,  2 4 8 0 0 7 . * e m a i l : 
Kandpalneha20@gmail.com

Asthma is a long-term inflammatory condition of the 
airways marked by fluctuating airflow and bronchial 
hypersensitivity. Symptoms of uncontrolled asthma 
continue despite medical intervention. Patients with 
severe, uncontrolled asthma suffer from frequent 
exacerbations, severe restrictions in lung function, and 
a decreased quality of life. The emergence of biologic 
treatments for the treatment of asthma has given these 
patients promise of tailored therapy, despite the fact that 
their previous treatment options were restricted and had 
undesirable side effects. Asthma pathogenesis-specific 
inflammatory pathways are the focus of biologic 
treatments. Around 2.5 million people with severe 
asthma are uncontrolled or biologic eligible worldwide. 
Many people with severe asthma don't respond well to 
the biologics and oral corticosteroids that are now 
available, which prevents them from controlling their 
asthma. Tezspire is a human monoclonal antibody that 
is unique because it targets the airway epithelium, 
which is where viruses, pollutant exposure, and other 
environmental irritants first come into contact with the 
body and is the main cause of inflammation. Tezspire 
specifically seeks out and inhibits TSLP (thymic stromal 
lymphopoietin) (a vital epithelial cytokine involved in 
many inflammatory cascades, triggering an overactive 
immune response in response to allergic, eosinophilic, 
and other types of airway inflammation associated with 
serious asthma and other chronic conditions). Blocking 
TSLP may stop immune cells from releasing pro-
inflammatory cytokines, preventing asthma attacks and 
improving asthma management. These targeted 
treatment options have been shown to enhance quality 
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of life, improve lung function, lessen the need for 
systemic corticosteroids, and reduce asthma. These 
targeted treatment options have been shown to 
enhance quality of life, improve lung function, lessen the 
need for systemic corticosteroids, and reduce asthma. 
Tezspire is also being developed for additional possible 
indications, such as eosinophilic esophagitis, chronic 
obstructive pulmonary disease, chronic rhinosinusitis, 
and chronic spontaneous urticaria.

[P7-1016] Design and optimization of Edaravone 
nanostructured lipid carriers 

Dhrumi Patel, Sarika Wairkar.Shobhaben Pratapbhai 
Patel School of Pharmacy & Technology Management, 
SVKMs NMIMS, V.L.Mehta Road, Vile Parle (W), 
Mumbai. Maharashtra - 400056, India.

Edaravone is a part of standard prophylactic treatment 
for post-cerebral strokes to attain neuroprotective 
effects. The clinical success of edaravone in treatment 
of cerebral stroke is due to its free radical scavenging 
activity. Edaravone is a BCS class IV drug having 
extensive hepatic metabolism, poor oral bioavailability 
and lower brain targeting potential. In the current work, 
edaravone loaded nanostructured lipid carriers (ED-
NLCs) were prepared by melt-emulsification and 
ultrasonication for nasal administration. Geleol was 
used as solid lipid; liquid lipids comprised of Miglyol 
812N and coconut oil and Solutol HS15 as surfactant in 
ED-NLCs. Lipoid S75 and sodium oleate were 
incorporated into the system as emulsifier and stabilizer 

2 respectively. The NLCs were statistically optimised by 3
full factorial design where effect of surfactant 
concentration and solid lipid: liquid lipid ratio was 
assessed on particle size, zeta potential and 
entrapment efficiency. The optimised edaravone-NLCs 
batch showed particle size 249.3 nm, PDI 0.357, zeta 
potential -41.5 mV and entrapment efficiency 
82.122±0.519%. In vitro drug release of optimised 
edaravone-NLCs in pH 5.8 phosphate buffer revealed 
94.52± 0.941% drug was released at the end of 12h. 
Since edaravone-loaded NLCs depicted improved in 
vitro characteristics, it can be further evaluated for in 
vivo performance to improve brain targeting through 
nasal route. 

[P7-1017] Pulmonary delivery of Naringenin for 
airway inammation

Sarika Wairkar, Kapil Juvale, Ketaki Gujar.Shobhaben 
Pratapbhai Patel School of Pharmacy & Technology 
Management, SVKMs NMIMS, V.L.Mehta Road, Vile 
Parle (W), Mumbai. Maharashtra - 400056, India.

Naringenin, a bioflavonoid possesses prominent anti-
oxidant and anti-inflammatory activities for pulmonary 
inflammation. The primary objective of the study was to 

prepare and evaluate naringenin microparticles by 
spray drying technique for pulmonary administration. 
The optimised naringenin microparticles were free 
flowing, non-sticky and SEM studies indicated 
spheroidal shape of microparticles. The solid state 
characterisation studies (FTIR, DSC and XRPD) data 
supported the formation of microparticles without 
remarkable interactions. Also, the aerosolization 
characterization of naringenin microparticles depicted 
that 90% of the microparticles were within the respirable 
range. Respirable particle size of naringenin 
microparticles was found to be 4.24µm. The in vitro 
release of naringenin microparticles was 1.5 folds 
higher than pure naringenin in pH 7.4 buffer. The in vitro 
anti-oxidant assay showed the 1.2 folds elevated 
activity of naringenin microparticles when compared 
with pure naringenin. Additionally, in A-549 lung cancer 
cells naringenin microparticles showed equal to slightly 
better antiproliferative effect (IC : 22.34 M) than free 50

naringenin (IC : 23.06 M). Thus, respirable naringenin 50

microparticles can be exploited as a remedy to treat 
lung inflammation with in-depth evidence. 

[P7-1018] Formulation optimization and evaluation 
of transdermal drug delivery system of Felodipine

1 * 2E  P r a v e e n ,  V  A r u n  R e d d y ,  D r  K  Ve n u 
1 1Madhav . Department of Pharmaceutics, St Pauls 

Col lege of  Pharmacy(NAAC-A+,  NBA, OU), 
2Trukayamjal (V), R.R Dist, TS, India, Department of 

Pharmacy, University College of Technology(A), 
Osmania University, Tarnaka, Hyd-500007, TS, India, 
*email: Praveen.endharapu@gmail.com

Introduction: With the advent of new era of 
pharmaceutical dosage forms, transdermal drug 
delivery system(TDDS) established itself as anintegral 
part of novel drugdelivery systems. Transdermal 
patchesarepoly meric formulations which when applied 
to skin deliver the drug at a predetermined rate across 
dermis to achieve systemic effects. Aim: The aim of 
present study was to design, formulate and evaluate 
transdermal patch of felodipine. Objective:  To 
formulate, evaluate transdermal patch of felodipine. 
Methodology: Thetransdermalpatches were prepared 
by solvent evaporationmethod. Different polymers 
(Eudragit RS 100, Eudragit RL 100 and HPMC) alone 
and incombination were accurately weighed and 
d i s s o l v e d  i n  2 0 m l  s o l v e n t .  U V - V i s i b l e 
Spectrophotometer, Modified Franz diffusi on cell are 
used. Results & Discussion: Thickness of Transdermal 
patches 0.133 mm. Weight is 153.3mg. Tensile Strength 
w as 1.697. Folding Endurance was 201.Drug content of 
Transdermal patch are between 95.77% to98.67%.  
Invitrodrugrelease and stability studies are good. 
Conclusion: Formulation F6 prepared by using Eudragit 
RS100(1:2 ratio)is the better formulation for control 
release of drug up to 12 hrs of time.However, 

153



theinvitrodrug release of the bestformulation F6 
followsfirstorderkinetics and the mechanism of 
diffusion.

[P7-1019] Investigation of the impact of differential 
surface anisotropy on moisture sorption behavior 
of two plate shaped crystals of aspirin form I

† †Tanshu Jain , Soumalya Chakraborty , Sneha 
† # #Sheokand , Bharat Ugale , C. M. Nagaraja , Arvind K. 

†.Bansal ,†Department of Pharmaceutics, National 
Institute of Pharmaceutical Education and Research, 
S.A.S. Nagar, Mohali, Punjab, India-160062, 
#Department of Chemistry, Indian Institute of 
Technology (IIT), Ropar, Punjab, India.

The physicochemical properties and functional 
characteristics of active pharmaceutical ingredient 
(API) are significantly influenced by its solid form. The 
present study aims to correlate differential surface 
anisotropy of two plate-shaped crystals (PI and PII) of 
aspirin (form I) with dissimilar moisture sorption 
behaviour. It was hypothesized, that the moisture 
sorption behaviour of crystalline solid is governed by the 
surface molecular environment of different crystal 
facets and their relative abundance to crystal surface. 
Crystals of aspirin with similar habit (plate) were 
generated by changing the crystallization solvent. The 
surface area-normalized moisture sorption behaviour 
study using dynamic vapour sorption analyzer 
demonstrated higher moisture sorption of PI than PII. 
The surface molecular environment of different crystal 
facets and their relative contribution were determined 
using molecular modelling study and face indexation 
analysis, respectively. PI and PII differed in their relative 
abundance of predominant facets ((100) and (001)). 
(100) facets exposed polar carbonyl groups which 
imparted hydrophilicity. In contrast, (001) facets 
possessed hydrophobicity as they exposed non-polar 
aryl and methyl groups. The observations were further 
supported by wettability study. Contact angle 
experiments and relative values of dispersive and polar 
components of surface free energy indicated better 
wettability of PI than PII. This study highlights that the 
moisture sorption behaviour of identical habits of the 
same polymorph of crystalline API can differ due to 
differential surface anisotropy. This research was 
published in European Journal of Pharmaceutical 
Sciences (10.1016/j.ejps.2016.12.034). 

[P7-1020] Microneedle patches: An intelligent 
transdermal drug delivery approach

G a u r a v  P u n d i r ,  N i d h i  N a i n w a l ,  V i k a s h 
Jakhmola.Uttaranchal Institute of Pharmaceutical 
Sciences, Uttaranchal University, Premnagar, 
Dehradun, 248007.

Recently developed transdermal medication delivery 
technology called microneedles (MNs) has great 
potential for achieving intelligent drug administration. 
MNs are easy to use, painless, and effective. With the 
advancement of materials science and fabrication 
technology, the MN transdermal drug delivery 
technology has found use and gained popularity in a 
growing number of disciplines, including the treatment 
of oncology, skin disease, family planning, and the 
prevention of epidemic disease. Drug delivery device 
with a pointer size in the micron range and a patch 
made of numerous MN arrays with needle lengths 
ranging from 25 to 1000 µm. MNs can only penetrate 
the active cuticle and live epidermis, not the nerve 
endings or blood vessels.Due to MNs' minuscule 
size, which prevents them from damaging blood 
vessels or stimulating dermal nerves, patients do 
not experience excruciating pain during the 
procedure. Drug delivery to highly exible bodily 
parts is possible by a multi-functional bionic 
microneedle over an extended length of time. MNs 
showed their potential in the delivery of drugs and 
vaccines as they may provide benets, including 
avoiding liver metabolism, reducing the serious 
s ide  e f fects  of  ora l  medicat ions  on the 
gastrointestinal system, achieving sustained drug 
release, and making it simple to stop drug delivery 
in toxicity. MNs have been investigated for the 
delivery of insulin, lidocaine, human growth 
hormones and other biomolecules in a self-
administration manner. It has also shown potential in 
the treatment of degenerative joint conditions, 
Alzheimer's disease, and seborrheic keratosis, a most 
common skin tumour. MN patches can deliver different 
kinds of vaccines including nano patch DNA vaccines, 
subunit vaccines, virus-like particles, and inactivated 
and live attenuated vaccines.

[P7-1021] An approach to rational drug delivery 
system:Liposomes

Saurav Chamoli, Jyotsana Suyal.Uttaranchal Institute 
of Pharmaceutical Sciences, Uttaranchal University,  
Dehradun, 248001, Uttarakhand.

Liposome is a nano technology based drug delivery 
system in which drug is encapsulated in the 
phospholipid bilayer. Liposome is composed of 
Phospholipid & Cholesterol. The diameter of liposome 
ranges from 20 nm (small vesicles) to 20 μm (large 
vesicles).Liposome protect the various drug and 
enzyme from chemical degradation.Many drugs 
encapsulated in liposome are found to be of reduced 
tox ic i ty  and increased durat ion of  effect  of 
drug.Liposome have less toxicity than free drugs due to 
its biodegradable nature. From the past 20 years of 
research work leads to the development of triggered 
release liposomes, liposomes having combination of 
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drugs, remote drug loading. It has application as 
targeted drug delivery i.e. anticancer drugs to reduce its 
side effects and also used to deliver some dugs 
including anti bacterial,antifungal,anti viral,vaccine 
enzyme and genetic elements.By attaching amino acid 
fragment like protein and antibodies liposome can be 
used as a target specific cell. Liposomes used in the 
pharmaceutical industries as an adjuvant, vehicle in 
mixture, to enhance the penetration of cosmetic 
products.By modifying liposome with polyethylene 
glycol chain its prolong systemic circulation can be 
achieved.Liposome can be used topical ly in 
dermatological complication. It is capable of delivering 
both hydrophilic & lipophilic drug by encapsulating them 
in a vesicle.The under research work of fusogenic 
liposomal system have potential to enhance the 
therapeutic effect drug by delivering the drug 
intracellularly.The strategies used in the advancement 
of liposomal drug delivery mainly focuses on increasing 
therapeutic index of the drug.The further advancement 
in the liposome their application in drug delivery is 
summarized in this review, like DNA vaccination and 
cholesterol management.

[P7-1022] Production of potential platform of 
carboplatin loaded chitosan modied liposomal 
formulation for improved safety and therapeutic 
efcacy

1 2 3Rati Yadav , Deepak Kapoor , Shashi Bala Singh , 
1 1Neelesh Kumar Mehra . Department of Pharmaceutics, 

3Department of Biological Sciences,National Institute of 
Pharmaceutical Education and Research, Hyderabad, 

2Te langana ,  I nd i a  500037 ,  Depa r tmen t  o f 
Pharmaceutics, Shoolini University, Himachal Pradesh, 
India.

Cervical intraepithelial neoplasia (CIN) is the fourth 
most common female reproductive tract cancer in 
women around globe and an estimated 570.000 new 
cases of cervical cancer each year. The treatment of 
cervical cancer is crucial and limited drug access, 
aggressive and lack of specificity towards target locally 
with development of drug resistance. Hence owing to 
coping up with challenges in line with degree of severity 
of disease with improved therapeutic efficacy and safety 
is an utmost requirement to developed using novel 
approach. The Present study successfully endorsed the 
development and evaluation of Carboplatin loaded 
chitosan coated liposomal formulation (CCLF-I) for 
vaginal delivery in treatment of cervical cancer. The 
prepared CCLF-I was optimized followed by in vitro and 
in vivo studies The optimized CCLF-I were dispersed in 
to 1% hydroxyl propyl methyl cellulose (K4M grade) 
polymer solution. The in vitro mucin binding studies 
showed good adhesiveness of synthesized liposomal 
formulation. Ex vivo tissue permeability studies 
exhibited 42.24% from drug permeation from CCLF-I in 

comparison to 56.97% from plain formulation. Ex vivo 
tissue retention studies exhibited 38.8% of CCLF-I in 
comparison to 12.45% from plain drug dispersed 
formulation. The in vivo vaginal retention studies 
exhibited 14% of drug retention after 24 hours from 
novel formulation in comparison to 6% from plain 
formulation. The intra-vaginal toxicity studies were 
assessed by histological studies, in which no significant 
injury parameters were found.  The developed CCLF-I 
formulation would open a new avenue in the cervical 
treatment with safety and efficacy.

[P7-1023]A look at the appearance of lumpy skin 
disease in India

Rishabh Mishra,Tarun Parashar.Uttaranchal Institute of 
Pharmaceutical Sciences,Uttaranchal University, 
Premnagar, Dehradun(Uttarakhand), 248007.

Thevirus causing Lumpy skin disease, a subgenus of 
the Poxviridae Capripoxvirus family, causes a viral 
infection that causes lumpy skin disease. It is a costly 
transboundary disease that primarily affects water 
buffaloes and cattle vectors of arthropods. transmit the 
disease, which has a high morbidity but a low mortality 
rate.  For the first time, a cattle morbidity rate of 8.3% 
due to lumpy skin disease was recently reported in 
India. Clinical manifestations of the illness include fever, 
anorexia, distinctive.  Skin and mucous membrane 
nodules membranes of the mouth, nostrils, genital, and 
anus,decreased. In rare cases, milk production is 
terminated, barren, and dies. The disease is most 
common in Africa,India and the South East, but it has 
begun to spread elsewhere. to Asia and other places. 
China and Bangladesh, both bordering India, have 
recently reported on it. For the first time, we have 
compiled a list of LSD outbreaks in Asian countries over 
the last nine years. The disease's epidemiological 
situation in India is unknown. Vaccination, stringent 
quarantine rules, and vector control may be able to halt 
disease spread. The production of cattle and buffalo, 
which are important livestock, benefits the global 
economy greatly. The dangerous condition known as 
lumpy skin disease affects cattle and buffalo. Because 
of the disease's economic importance, spreading it 
across the Indian subcontinent will undoubtedly have a 
negative impact on rural economies, potentially 
resulting in a decrease in livestock and livestock product 
exports. To determine the true disease prevalence, it is 
necessary to investigate the causes of LSD's 
in t roduc t ion  in to  Ind ia  as  we l l  as  conduc t 
epidemiological random screening in various areas. 
Vaccination, in addition to effective. The only way to 
prevent the disease is to use vector control methods.
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[P7-1024] Theranostics: A combination of therapy 
and diagnosis in the treatment of cancer

Shivam Tyagi, Nidhi Nainwal, Vikash Jakhmola. 
Uttaranchal Institute of Pharmaceutical Sciences, 
Uttaranchal University, Premnagar, Dehradun, 248007.

Theranostics are a subclass of image-guiding therapy 
which provides a combination of both therapeutic and 
imaging functionalities.  Theranostics are molecular or 
nano-sized drug delivery agents containing targeted 
imaging agents. This technique can do diagnosis as 
well as therapy of disease at the same time. It is an 
evolving multidisciplinary field that has potential in 
cancer treatment as it helps in the identification of novel 
biomarkers for cancer diagnosis, and therapy. It 
combines the advantages of nanotechnology of 
personalized treatment efficacy directly to the targeted 
tissues with reduced off-target side effects.  It is a non-
invasive imaging technique with specific delivery of 
therapeutic agents to the target site. It is a highly 
efficient, and safe treatment approach for cancer 
treatment that uses molecular information from a 
patient's tumour. Theranostic may provide low renal 
clearance, optimal drug delivery, reduced antigenicity 
and immunogenicity and high capacity for therapeutic 
agents. Theranostic probes are used to achieve the 
treatment goals. Biological pre-targeting is an important 
theragnostic approach in which the target site is 
identified at first using target-specific natural or 
synthetic bioligand. Later, nano, or molecular drug 
delivery agents form therapeutic clusters at the target by 
in situ conjugation reactions.  The labelling of pre-
targeted delivery agents with multimodal imaging 
probes can be used as theranostics to provide both 
therapy and diagnostic imaging. Biological Pre-
targeting theragnostic has been used in the treatment of 
breast, prostate, ovarian and prostate cancers.In this 
review we conclude a combination of therapy and 
diagnosis in the treatment of cancer by theranostic.

[P7-1027] Design, optimization and evaluation of 
novel optimized polymeric nanoparticles and 
oating tablets of Entacapone by QbD approach

Moushumi Patra, Anjali Dubey, Rita Lala.Prin. K. M. 
Kundnani College of Pharmacy, Pharmaceutics 
Department, Mumbai: 400005, Maharashtra, India.

Introduction:Parkinson's Disease is the most common 
neurodegenerative disorder characterized by 
Bradykinesia and Tremors. Objective:The aim of the 
study was to formulate polymeric nanoparticles with 
high entrapment efficiency, optimum particle size and 
biocompatibility for the oral administration using QbD 
approach.Methodology:Preformulation studies along 
with initial risk assessment facilitated the selection of 
influential Critical Material Attributes and Critical 
Process Parameters. The optimized batch was then 

incorporated into gastroretentive floating tablets. The 
tablets were prepared using sodium bicarbonate, 
calcium carbonate, and citric acid as gas generating 
agents by direct compression technique. Result and 
Conclusion: Polymeric nanoparticles showed sustained 
and pH-dependent drug release in all 3 mediums. All 
three tablets showed controlled and sustained drug 
release by non-fickian diffusion mechanism. In a 
nutshell, the present studies report successful QbD 
oriented development of novel gastroretentive floating 
tablets of ENT with improved dissolution characteristics 
and solubility.

[P7-1028] Recent trends & applications of articial 
intelligence in pharmaceutical industry: A review

Vaibhav Adhikari,Jyotsana Suyal.Uttaranchal Institute 
of Pharmaceutical Sciences, Uttaranchal University, 
Prem Nagar, Dehradun, 248001, Uttarakhand.

The use of Artificial intelligence in pharmaceutical 
automation has extended during past few years, and the 
usage of automation can store money and time at the 
same time as imparting a higher expertise of the 
relationships among specific formulations and 
approach parameters. The Artificial Intelligence 
strategies utilized in drug development carry the drug 
improvement system and the use of diverse fashions 
toward mathematicians. From early-level drug 
discovery to prescribing remedy options, the use of 
artificial intelligence continues to grow in the 
biopharmaceutical industry, with market size expected 
to reach $9.24 billion by 2020–2024 (including AI-routed 
medical imaging, diagnostics, AI personal subordinate, 
drug detection, and genetic science). This assessment 
feature the vital role of artificial intelligence in various 
regions of the pharmaceutical sector, such as drug 
discovery and enhancement, drug design, clinical data, 
medical testing, manufacturing process improvement 
and many more. The application of AI in regions like 
drug studies and advancement, drug enhancing, 
boosting pharmaceutical prolificacy, and medical 
testing, and so on, minimizes human effort and permits 
for the fulfillment of goals in a brief quantity of time. The 
main purpose of this particular review is to demonstrate 
the popular software of device studying and synthetic 
intelligence techniques in drug innovation as well as to 
indicate a promising destiny for those technologies; 
those consequences ought to allow analysts, scholars, 
and pharmaceutical enterprises to plunge deeper into 
device studying and artificial intelligence in a drug 
invention and growth context.

[P7-1029] In-vivo evaluation of Almotriptan malate 
formulation through intranasal route for the 
treatment of migraine

Bharathi K, Akhil Perla, Shubham Gupta, Sagar Salave 

156



and Derajram Benival.Department of Pharmaceutics, 
National Institute of Pharmaceutical Education and 
Research–Ahmedabad (NIPER–A), Gujarat – 382355, 
India.

Migraine headaches are usually intolerable, and a 
quick-relief treatment remains an unmet medical need. 
Almotriptan malate is a serotonin (5-HT ) receptor 1B/1D

agonist approved for the treatment of acute migraine in 
adults. It is currently available in an oral tablet dosage 
form and has a T  of 1-3 hours, and therefore, there is a max

medical need to develop a non-invasive rapidly acting 
formulation. We have developed an intranasal 
formulation of almotriptan malate using the Quality-by-
Design (QbD) approach. A 3-level full factorial design 
was selected to build up the experimental setting. To 
assess the potential of the developed formulation to 
produce a rapid onset of action following intranasal 
delivery, a pharmacokinetic study was performed in the 
Sprague-Dawley rat model and compared to the 
currently available marketed oral tablet formulation. For 
this, the LC-MS/MS bioanalytical method was 
developed and used for the determination of plasma 
almotriptan malate concentrations. Results of 
pharmacokinetic study revealed that intranasal 
administration of optimized almotriptan malate 
formulation enabled almost five-fold reduction in T  max

and about seven-fold increase in bioavailability in 
comparison to currently available oral tablet 
formulation, suggesting the potential of developed 
almotriptan malate intranasal formulation in producing a 
rapid onset of action as well as enhanced bioavailability.

[P7-1030] Exosomes: Clinical implications and 
therapeutic application in cancer

Asif Ali, Nidhi Nainwal*, Vikash Jakhmola.Uttaranchal 
Institute of Pharmaceutical Sciences, Uttaranchal 
University, Premnagar, Dehradun, 248007.*email: 
nidhi.nainwal87@gmail.com.

Exosomes are double-membraned vesicles with sizes 
ranging from 30-150 nm and 100nm average size. 
Exosomes are secreted from different types of cells, 
mostly eukaryotic cells. Cancer-related exosomes are 
generally produced from cancer cells or tumour 
microenvironment-associated cells. Exosomes contain 
proteins, lipids, mRNAs, and miRNAs. The contents of 
exosomes are used as prognostic markers and for 
cancer progression. Exosomes can regulate tumour 
growth, drug resistance in tumour cells, angiogenesis, 
and metastasis. Exosomes can help in the early 
detection, diagnosis, and therapeutic efficacy 
evaluation of cancer. Based on this, new strategies can 
be developed using engineered exosomes carrying 
tumour-suppressing proteins, nucleic acid, or drugs for 
precision medicine. Exosomes are used as carriers for 
anticancer drugs like doxorubicin and paclitaxel. It also 
acts as a nano bioconjugate for drug delivery to target 

tumour stem cells. It is also possible to make antitumor 
vaccines using tumour-derived exosomes. Nano 
exosomes containing aspirin showed the potential to 
remove tumour stem cells. Tumour immunotherapy with 
exosomes has opened new ways as exosomes can 
regulate antigen presentation, and help in immune 
supervision and immune activation. The regulation of 
antigen presentation, immune supervision, and immune 
activation is the immunological properties of exosomes. 
Researching the molecular underpinnings of the 
interactions between immune cells and exosomes may 
pave the way for new avenues in the field of tumour 
immunotherapy.  This abstract will focus on the clinical 
implications and therapeutic use of exosomes in the 
treatment of cancer.

Keywords: Exosomes, Cancer, Drug resistance, 
Biogenesis.

[P7-1031] Formulation optimization of Abiraterone 
acetate loaded self nanoemulsifying drug delivery 
system to enhance bioavailability

Roshan Katekar, Shivam Rathaur, Sachin Kumar 
Viskwakarma, Debalina Maity, Naveen Singh and Jiaur 
R. Gayen. Pharmaceutics and Pharmacokinetics 
Division, CSIR-Central Drug Research Institute, 
Lucknow, India.

Abiraterone acetate (ABRTA) is therapeutically used in 
the treatment of metastatic castration-resistant prostate 
cancer. ABRTA indicate low solubility and permeability 
across gastrointestinal membrane. ABRTA taken by oral 
administration is hindered and it requires a high dose to 
be effective. To overcome these limitations, we aimed to 
develop lipid-based administration via intestinal 
lymphatic transport that would increase bioavailability. 
By using D-optimal design in design expert software, 
ABRTA-containing self-nano emulsified drug delivery 
(ABRTA-SNEDDS) was statistically optimized. Particle 
size, thermodynamic stability, in vitro release, in vivo 
bioavailability, intestinal lymphatic transit, in vitro 
cytotoxicity, anti-metastatic effectiveness, and an 
apoptosis investigation were all used to define the 
optimized formulation. Histopathology and hemolytic 
studies also has been carried out to evaluate pre-clinical 
safety. ABRTA-SNEDDS with successful saturated drug 
loading were obtained as optimized formulation. More 
effective In vitro release of formulation at intestinal pH 
6.8 was found over free drug. ABRTA-SNEDDS 
formulation shows enhanced in vivo exhibition of 
Abiraterone more than ABRTA suspension in 
Sprague–Dawley rats. In vitro efficacy in PC-3 cell line 
indicates higher therapeutic potential of nano drug 
delivery system. To improve bioavailability of ABRTA via 
intestinal lymphatic transport will start a feasible stage in 
quickly developing chemotherapy.
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[P7-1032] Optimization of oral solid l ipid 
nanoparticles of Favipiravir for lung targeted 
delivery

Shubham B. Thete, Esha S. Attar, Padma V. Devarajan. 
Department of  Pharmaceut ical  Science and 
Technology, Institute of Chemical Technology, Mumbai, 
India.

Favipiravir (FPV) an antiviral drug is repurposed for lung 
infection in COVID-19 patients. Our group has 
demonstrated lung targeting of orally administered 
nanocarriers.  Following oral administration, intact 
nanoparticles transcytoses via the M cells of Peyer's 
patches enabling lymph mediated high lung delivery 
and avoidance of first pass hepatic metabolism. As 
hydrophobic nanocarriers enable superior lymph 
mediated uptake, in present study Solid Lipid 
Nanoparticles (SLN) of FPV were developed. The 
objective of this study was to obtain SLN of average size 
200-300 nm and drug entrapment efficiency >70%. 
Screening of lipids and surfactants for FPV-SLN was 
carried out using the thermodynamic affinity parameters 
namely the partial solubility parameters, polarity and 
mixing enthalpy, calculated using standard equations. 
Among various lipids including Glyceryl monostearate, 
Glyceryl stearate, stearic acid, Compritol 888 and 
PGDS, Glyceryl monostearate (GMS) exhibited lowest 
(∆δ )(∆Pol) and (∆HM) suggesting maximum affinity total

and hence predicted high drug entrapment. Among 
surfactants low affinity was seen with Tween 60 and was 
selected to ensure nanosize with minimal drug loss. 
GMS-FPV-SLN was opt imized by Design of 
Experiments (DoE) using Box-Behnken statistical 
design. Three independent variables namely GMS(X1), 
Tween 60(X2), Volume of aqueous phase (X3) were 
selected and two dependent variables were Particle 
size(Y1) and Entrapment Efficiency(Y2). The Stat-Ease 
Design-Expert software generated total 15 runs. All 15 
formulations were formulated experimentally and good 
correlation was seen between predicted and observed 
values. The quadratic model showed significant model 
fit for PS and EE.  The optimized batch revealed desired 
Particle size ~ 283 nm and Entrapment Efficiency> 
70%. FPV-SLN were evaluated for standard 
parameters including drug release. Thermodynamic 
affinity parameter approach is very useful to limit 
experimentation while arriving at practically relevant 
FPV-SLN. 

[P7-1033] Optimization of oral thin lms of Baclofen 
by thermodynamic afnity parameters

Abhijeet R. Jogdande, Esha S. Attar, Padma V. 
Devarajan. Department of Pharmaceutical Sciences 
and Technology, Institute of Chemical Technology, 
Mumbai, Maharashtra, India.

Oral thin films are an emerging technology for quick 

onset of action and improved patient compliance for 
patientssuffering from Dysphagia. Baclofen, a BCS 
class III drug widely used in the treatment of spasticity 
resulting from muscle spasm, dysphagia, spinal cord 
injuries where pain persists predominantly. In such 
cases quick onset of action is of prime importance 
makes it suitable candidate for oral thin films. In case of 
OTFs a major challenge is adequate drug loading. The 
method adopted is to try different polymers, polymer 
combinations and polymer ratios which is cumbersome 
and challenging task as it is very tedious and costly. 
Thermodynamic affinity parameters can be used in 
development of OTFs as it is helpful in reducing number 
of experiments for screening of excipients. The present 
study is aimed at developing optimized OTFs of 
Baclofen using thermodynamic affinity parameters 
namely, total solubility parameter ∆δtotal, dispersion 
forces(δd), polar interactions(δp), and H- bonding(δh), 
∆Mixing Enthalpy and ∆Polarity. The values were 
determined using standard equations. A low ∆δ total, 
∆Mixing Enthalpy, and ∆Polarity reflects greater affinity. 
Baclofen OTFs were developed using solvent casting 
technique by varying polymer concentration, ratio and 
solvent volume based on thickness of film considered. 
Various polymers were evaluated, the prediction 
revealed affinity of Baclofen in following order KVA > 
HPMC > HPC >sodium alginate. Hence KVA and HPMC 
were chosen to formulate OTFs. While KVA gave better 
loading extensive tackiness was observed. A 
combination film of KVA and HPMC successfully 
developed comprising baclofen (5 mg).  Our study 
proposed that thermodynamic affinity parameter 
evaluation is a promising approach for screening and 
selection of polymers while developing oral thin films. 

[P7-1037] A highly stable,  non-toxic and 
functionalized nanoemulsion for the early 
diagnosis and amelioration of cancer

Ramesh Joga, Christy J Pulini-Kunnel, Chetan D 
Saban is ,  S imran ,  Sandeep  Kumar,  Neera j 
Kumar.Department of Regulatory Affairs, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Balanagar, Hyderabad-500037, India.

Introduction: To overcome the limitations associated 
with conventional formulations for cancer treatment by 
the effective utilization of nanoemulsion with therapy 
and diagnosis through the single unit. Objectives: 
Preparation of O/w nanoemulsion using Vitamin E and 
oleic acid as oil phases, sphingomyelin, a natural lipid 
as stabilizer, ligands for functionalization, contrast 
agents and therapeutic biomolecules for the 
encapsulation into O/w nanoemulsion for the 
theranostic activity. Characterization and evaluation of 
nanoemulsion at various storage conditions for the 
d e t e r m i n a t i o n  o f  s t a b i l i t y.  E x e c u t i o n  o f 
pharmacodynamic studies in xenotransplanted nude 
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mice.Methodology: a) Preparation and optimization of 
nanoemulsion by following steps: Step-1 Preparation of 
the O/w nanoemulsions by Ethanol injection technique, 
Step-2 Functionalization of the Nanosystems with the 
ligands.Step 3 Entrapment contrast agents, Step 4 
Encapsulat ion of  therapeut ic  molecules,  b) 
Characterization and evaluation of nanoemulsion.d) In 

®vivo and optical imaging (IVIS  imaging system) studies 
on xenotransplanted nude mice for the determination of 
theranostic potential of developed nanoemulsion. 
Results: The toxicity studies conducted on healthy mice 
did not show any apparent toxicity issues. The stability 
studies conducted at 40º C and 75% RH, which is 
mandatory for regulatory approval, indicated the 
adequate physical stability of the formulation. 
Conclusion: The studies exhibited the promising 
theranostic potential of the developed nanoemulsion for 
the effective management and diagnosis of cancer and 
metastatic diseases.

[P7-1038] Development of customized screening 
tools for the fabrication of lipophilic model drug-
loaded self-nanoemulsifying drug delivery system 
(SNEDDS)

Nidhi Singh. Department of Pharmaceutics, National 
Institute of Pharmaceutical Education and Research, 
Kolkata (NIPER-K)

Excipients selection serves most prominent role in the 
fabrication of stable self-nanoemulsifying drug delivery 
systems (SNEDDSs). Lipophilic drug with poor 
aqueous solubility were chosen as a model drug. The 
objective of present work is to establishing a customized 
preformulation screening approaches that enables the 
development of promising SNEDDSs with minimum 
experimental run. Saturation solubility study was 
performed for the selection of appropriate excipients 
(lipids, surfactants, and co-surfactants). The excipients 
with higher drug solubilizing properties were further 
selected for SNEDDS development. FTIR and DSC 
data showed no chemical interaction between the 
model drug and selected excipients. Pseudoternary 
phase diagram was applied to find out the best 
surfactant-cosurfactant (Smix) ratio with maximum self-
emulsifying region. Lipids and Smix ratio that provided a 
nanoemulsion after dispersion were combined, and 
ratios were optimized using a customized mapping 
method in pseudoternary phase diagram. The 
optimized formulation showed smaller droplet size (< 
100 nm), narrow droplet size distribution (PDI < 0.2), 
higher transmittance (> 90%) and greater entrapment 
efficiency (> 85%). Thermodynamic stability studies 
data showed that optimized formulation was found 
stable after centrifugation, freeze-thaw cycles and 
heating-cooling cycles. Results of the study 
demonstrated the efficiency of the customized 
screening approaches that could enables the 

development of stable SNEDDS within a short period of 
time. 

[P7-1039] Development and characterisation of 
Tacrolimus loaded nanostructured lipid carriers 
(Nlc) using tea tree oil for the management of 
Psoriasis

1 2Snigdha Chakraborty , Nitika , Dr. Thakur Gurjeet 
1 1 1Singh , Chander Parkash Dora . Chitkara College of 

Pharmacy, Chitkara University, Rajpura, Punjab-
2140401, M.M. College of Pharmacy, Maharishi 

Markandeshwar (Deemed to be University), Mullana, 
Haryana-133203

In present work, Tacrolimus (TAC), an antipsoriatic and 
a BCS class II drug, elicits poor stability and solubility 
was used. Moreover, various side effects associated 
with the conventional formulation pave the way to 
develop novel formulations. To overcome these issues, 
in the current research, we have incorporated drug with 
Tea Tree oil in nanostructured lipid carrier gel. Initially, 
various pre-formulation studies like solubility and 
compatibility have been performed. Also, screening 
studies were also performed for the selection of solid 
l ipid and surfactant. Furthermore, developed 
formulation has been analysed with the suitable 
characterization techniques. From characterization 
studies, TEM revealed the spherical structure of 
nanoformulation with uniform distribution and DSC 
studies showed the absence of crystalline state of the 
drug. Also, stability study was performed that ensures 
that TAC-NLC gel was a stable formulation at 
accelerated conditions. Because drug molecules get 
entrapped in the matrix of lipid nanoparticles, they 
present as amorphous form; it hence does not exhibit 
melting endotherm characteristics of crystalline 
compound. Moreover, in-vitro cell lines studies were 
conducted which shows that TAC-NLC gel formulation 
was more effective as compared to free drug hence, 
ensures the effectiveness of TAC-NLC gel. Therefore, 
TAC-NLC gel looks a safe and effective nanogel 
formulation comprising of functional oil and drug, 
showcasing enhanced permeation, stability, and 
solubility of drug due to their small particle size and 
amorphous nature and minimal systemic exposure 
compared with conventional formulations.

[P7-1040] Formulation optimization of curcumin-
loaded liposphere for topical delivery

Arushi Saloki, Swarnlata Saraf.University Institute of 
Pharmacy, Pt. Ravishankar Shukla University, Raipur 
(C.G), 492010, India.

Curcumin has multiple uses, such as the treatment of 
pulmonary fibrosis, Alzheimer's, Parkinson's, and skin 
conditions. It also has antiangiogenic, anticarcinogenic, 
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anti-inflammatory, and antibacterial properties. But due 
to its pharmacokinetic properties like poor oral 
bioavailability, aqueous solubility, rapid first-pass 
metabolism through the liver and intestinal wall, and 
lipophilicity, its use is limited. The potential of these 
biomolecules could be improved by adequate 
formulation strategies and by delivering them at a 
controlled and adequate amount to the target. The 
methodology includes pre-formulation studies, 
formulation development, and optimization. In the 
present study, the solvent evaporation method is used 
which is a suitable method for preparing a curcumin-
loaded liposphere. By using the response surface 
methodology formulation was optimized. The drug lipid 
ratio, stirring speed, and polymer ratio were important 
parameters for obtaining liposphere with good 
entrapment efficiency. It is further characterized by 
optical microscopy, entrapment efficiency, % drug 
loading, Zeta potential, and drug release. The drug EE 
was about 87.6 and 88.3% at the optimal condition. The 
result showed that 25% of polymer amount has greater 
entrapment, minimal size, and potential and better drug 
release. All of these properties indicate that they may be 
a promising and effective lipid carrier for topical delivery.

[P7-1041] Formulation and evaluation of Sertraline 
transdermal delivery system for depression

Arya Dutta, Sarika Wairkar, Bhavya Narang. 
Shobhaben Pratapbhai Patel School of Pharmacy & 
Technology Management, SVKMs NMIMS, V.L. Mehta 
Road, Vile Parle (W), Mumbai, Maharashtra - 400056, 
India.

Sertraline belongs to SSRI class of anti-depressants 
and has been widely used in the first-line treatment of 
depression. It belongs to BCS class II and gets 
extensively metabolized in the liver and shows an oral 
bioavailability of 44%. Transdermal patch of Sertraline 
HCL was prepared to provide a sustained dosing, better 
bioavailability, and improve patient compliance. 
Different formulations were prepared by varying the 
HPMC and PEG 400 concentration by solvent casting 

2method. 3  full factorial design was applied to check the 
effect of varying the grades of HPMC  �1) and PEG 400  
�2) on % drug content and percentage drug release. 

The optimized batch showed 99.42%drug content and 
87.81% in vitro drug release. The folding endurance of 
optimised patch was >400 indicated the good flexibility. 
The pharmacodynamics studies were performed on 
female Swiss albino mice where 1.5 folds reduced 
immobility was observed in comparison to marketed 
formulation (Daxid®). Thus, sertraline HCl transdermal 
patch is a promising alternative to treat depression.

[P7-1042] Development, optimization, and 
characterization of palmitoylethanolamide (PEA) 
emulgel

Victor Hmingthansanga, Natesan Subramanian, 
Hapijul Mandal and V. Ravichandiran. Department of 
Pharmaceutics, Advanced Formulation Development 
Laboratory, National Institute of Pharmaceutical 
Education and Research Kolkata (NIPER-Kolkata), 
West Bengal-700054, India.

Palmitoylethanolamide (PEA) is an endogenous 
endocannabinoid receptor agonist. It can reduce pain 
after binding with PPAR-α receptor by increasing 
intercellular calcium concentration.  However, due to its 
lipidic nature and large particle size in the native state 
limits the solubility and bioavailability when given orally. 
In addition, when it is administered orally it gets 
metabolized into 2-arachidonylglycerol (2-AG) which is 
responsible for weight gain. Therefore, to overcome 
these drawbacks a topical emulgel system was 
developed for PEA.Spectral evaluation by Fourier 
Transform Infrared Spectroscopy (FT-IR) confirmed 
that there was no drug-excipients interaction. The 

3emulgel was optimized using 3  (3 factors and 3 levels) 
Box-Behnken design. The concentration of polymer, oil, 
and surfactant are considered as independent 
variables. The emulgel formula was systematically 
optimized through ANOVA, 3D-response surface 
graphs, and numerical optimization. And, the optimized 
formula was validated by comparing the actual and 
predicted values of the dependent variables. Content 
uniformity of the prepared emulgel was found to be 
92.97 ± 1.52 %.  Results of extrudability of optimized 

2formulation is 0.47±0.5 gm/cm  which is considered as a 
level for a good semisolid formulation.Rheological 
analysis of the optimized emulgel showed that the 
consistency index (k), flow behaviour index (n), and 
yield value (τ ) was found to be 73.49 ± 5.97 Pa. s, 0.296 o

± 0.022, 143.6 ± 5.79 Pa respectively. The developed 
PEA emulgel showed improved permeation and is not 
exerting any kind of irritation when it was applied 
topically to the rat skin. PEA emulgel  formulation can be 
effectively used for pain management. 

[P7-1043] Phenylboronic acid modied pH-
sensitive liposomes mediated tumor-specic co-
delivery of Cisplatin prodrug and Venetoclax in 
triple-negative breast cancer treatment

Sheetal Yadav, Tushar Date, Sanyog Jain.Department 
of Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Triple-negative breast cancer (TNBC) shows improved 
sensitivity for cisplatin therapy due to its defective DNA 
damage repair system. However, the clinical utilization 
of cisplatin is limited by dose-dependent systemic 
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toxicities and chemoresistance. Cisplatin Pt(IV) 
derivatives including cisplatin-chlorambucil (CP-CBL) 
prodrug having kinetically inert octahedral geometry 
provide an effective strategy to overcome these 
limitations. In the current investigation, phenylboronic 
acid-modified pH-sensitive liposomes (TLPs) were 
devised for targeted co-delivery of CP-CBL prodrug and 
Venetoclax (VTX) to improve therapeutic outcomes in 
TNBC. The formulation was prepared by the thin film 
hydration method and was optimized based on several 
physiochemical parameters. The optimized formulation 
exhibited pH-sensitive drug release in a sustained 
manner up to 72 h. In-vitro cell culture studies revealed 
12 and 9.1-fold reduction in IC  values in MDA-MB-231 50

and MCF-7 cells respectively and 4-fold higher 
apoptotic index in MDA-MB-231 for the TLP-based co-
delivery than cisplatin. Additionally, TLPs reduce 
transport-dependent drug internalization thus, 
increasing the cellular uptake of the co-delivery system 
compared to  o ther  groups.  Fur ther  i n -v ivo 
pharmacokinetic studies showed an increment in AUC, 
MRT and t  for TLP treated group than free drugs. 1/2

Moreover, CP-CBL+VTX TLP treated animals showed 
~25.2, 9.9, 7.8 and 3.7-fold higher tumor volume 
reduction than cisplatin, CP-CBL, VTX and CP-
CBL+VTX treated animals, respectively. Additionally, 
TLP-treated animals showed a significantly reduced 
risk of systemic toxicity indicated by systemic biomarker 
level analysis, organ histopathology study and 
hemotoxicity studies. Thus, we can speculate that 
targeted pH-sensitive liposome has potential to improve 
the therapeutic efficacy and safety of CP-CBL prodrug 
and VTX combination therapy in TNBC.

[P7-1044] Exploring Paclitaxel loaded adenosine 
conjugated pegylated PLGA nanoparticles for 
targeting triple-negative breast cancer

Vivek  Yadav,  Sanyog  Ja in .  Depar tmen t  o f 
Pharmaceutics, NIPER S.A.S. Nagar, Punjab 160062.

Breast cancer (BC) is a complex disease and comprises 
of collective ailments rather than being a homogeneous 
condition. Devising a strategy for a type of BC which 
does not express ER, PR and HER2 receptors or so 
called 'triple negative breast cancer' (TNBC) is difficult. 
To resolve the delivery related issues of PTX and to 
explore the tumor targeting potential of ADN, PTX 
loaded ADN modified PLGA NPs were prepared. In 
present investigation, we developed paclitaxel (PTX) 
loaded adenos ine (ADN) con jugated PLGA 
nanoparticles where, ADN acts as a substrate for 
adenosine receptors (AR) that are overexpressed in 
TNBC. Using synthesized PLGA-PEG-ADN, PTX 
loaded nanoparticles (PTX ADN-PEG-PLGA NPs) were 
prepared via emulsion diffusion evaporation process, 
that rendered particles of size 135±12 nm, PDI of 
0.119±0.03 and entrapment-efficiency of 79.26 ± 

2.52%. The NPs showed higher % cumulative release 
at pH 5.5 over 7.4 with Higuchi release kinetics. The 
PTX ADN-PEG-PLGA NPs showed ~4.87 and 5.22-fold 
decrease in % hemolysis in comparison to free PTX and 
Intaxel®, indicating their hemocompatible nature. The 
ADN modification assisted cytoplasmic internalization 
of particles via AR mediated endocytosis, that resulted 
in ~3.77 and 3.51-fold reduction in IC  and showed 50

apoptosis index of 0.93 and 1.18 in MDA-MB-231 and 
4T1 cells respectively. The pharmacokinetic profile of 
ADN-PEG-PLGA NPs revealed higher AUC and t than 1/2 

Intaxel® and Nanoxel®, pharmacodynamic activity 
showed ~18.90-fold lower % tumor burden than control. 
The kidney and liver function biomarkers showed 
insignificant change in the levels, when treated with 
PTX ADN-PEG-PLGA NPs and exhibited no histological 
alterations in liver, spleen and kidney. Overall, the 
optimized particles were found to be biocompatible with 
improved anti-TNBC activity.

[P7-1045] Impact of preparation method and 
variables on the morphology and presence of 

®cubosomes in Glyceryl monooleate-Pluronic F127 
loaded Vitamin D3 cubosomes.

Srishti Shetty, Krisha Desai, Saritha Shetty*. 
Shobhaben Pratapbhai Patel School of Pharmacy & 
Technology Management, SVKM'S NMIMS (Deemed to 
be University), Mumbai 400056, India, *email: 
shettyrsaritha @gmail.com

LLC (Lyotropic liquid crystals) are emerging as a 
potential nanoparticle drug delivery system due to their 
biocompatible and biodegradable nature. Among the 
LLC, the unique cubosomal characteristics are an 
emerging field for drug delivery. During the formulation 
of cubosomes a significant proportion of liposomes are 
formed that posses a problem for the dispersed cubic 
phases and alters the morphology of the cubosomes. 
The objective here is to investigate the effect of the 
variables that arise during the preparation process and 
the optimal ratio of lipid to stabiliser that results in a 
stable, uniform and liposomes free cubosomal 
dispersion. Various concentrations of (GMO) Glyceryl 
Monoleate liquid crystalline dispersions in water with 
Pluronic (F127) and Poly Vinyl Alcohol as stabilisers 
were prepared using BU (bottom-up) and TD (top-
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down) methods. Vitamin D3 was used as model drug, in 
the TD approach high pressure homogenisation was 
employed to disperse the bulk liquid and in the BU 
approach ethanol was used as a hydrotrope. Dynamic 
light scattering was used to evaluate the particle size, 
polydispersity index and zeta potential of the sample. 
Cubosomes prepared by TD approach showed particle 
size between 120-140nm and seta potential values 
ranging from -30 to -20 mV with a poly dispersity index 
of less than 0.4. Cubosomes prepared by BU approach 
showed a wide range of particle size of 200-600nm with 
zeta values greater than -30mV and polydispersity 
index extending upto 0.7.TEM images were used to 
evaluate the morphology and detect the co-existence of 
liposomes. Preliminary studies performed in this 
research, is to study the factors that contribute in the 
formation of a stable cubosomal dispersion with 
minimal liposomes co-existence showed a promising 
results in designing the critical quality attributes in 
cubosome product development.

[P7-1046] Impact of different pH modiers on the 
solubility and dissolution behaviour of Palbociclib 
in the presence of acid-reducing agents

Prakash Amate, Shubham Jamdade, Arvind Sirvi, 
Abhay T. Sangamwar. Department of Pharmaceutics, 
National Institute of Pharmaceutical Education and 
Research (NIPER) Sahibzada Ajit Singh Nagar, 
Punjab-160062, India.

Most of the orally administered anticancer drugs exhibit 
side effects such as nausea and vomiting hence acid-
reducing agents (ARAs) are given concomitantly to 
eradicate these side effects. ARAs are responsible for 
the alteration of gastric pH and it hampers the solubility 
and dissolution profile of drugs showing pH-dependent 
solubility. Palbociclib (PLB) is widely used in the 
therapeutics of breast cancer and exhibit high pH-
dependent solubility.  Solubility of Palbociclib 
decreases drastically at pH > 4.5. Co-administration of 
PLB with ARA possesses the potential risk of decreased 
solubility, dissolution, and the corresponding erratic oral 
absorption. 

In the present investigation, we have studied the impact 
of ARA on the solubility and dissolution performance of 
PLB in the absence and presence of different pH 
modifiers such as succinic acid, fumaric acid, and 
betaine chloride. To mimic the alteration in gastric pH 
one stage and two-stage dissolution were performed in 
different buffers and biorelevant media. The study 
revealed significant difference in solubility and  % 
dissolved. ARA has a negative impact on the dissolution 
performance of PLB. ARA medium with pH 6 showed a 
significant impact in contrast to ARA medium with pH 4. 
A dissolution study mimicking the ARA effect showed 
that the % drug dissolved was higher in the case of 
fumaric acid and betaine chloride when compared to 
succinic acid.

[P7-1047] Expounding the role of drug-polymer 
interactions at molecular level in the polymeric 
supersaturated solution of model drug: Aprepitant

Mehak Juneja, Sadhana Patil, Rahul, Ridhima, Abhay 
T. Sangamwar. Department of Pharmaceutics, National 
Institute of Pharmaceutical Education and Research- 
SAS Nagar, Sahibzada Ajit Singh Nagar, Punjab-
160062.

Supersaturated Drug Delivery System (SDDS) 
ameliorates the bioavailability of poorly water-soluble 
drugs, by maintaining the higher drug concentration, 
exceeding its thermodynamic solubility in dispersed 
phase and equilibrium in continuous phase. However, 
supersaturated state of drug is thermodynamically 
unstable which tends to restore equilibrium solubility 
due to recrystallization process. Aprepitant (APT) is 
BCS class IV drug, a neurokinin NK  receptor 1

antagonist approved for the prevention of acute and 
delayed chemotherapy-induced nausea and vomiting. 
APT shows slow crystallization tendency and has pH 
dependent solubility, thus precipitate in basic 
environment of intestine, leading to diminution of 
absorption from gastrointestinal tract.In our present 
investigation, we investigate the precipitation inhibiting 
tendency of combination of polymers at different 
concentrations to inhibit precipitation of model drug 
using micro-array plate method. We hypothesized the 
use of binary polymers would avoid the precipitation of 
APT by interacting with drug molecules. Drug-polymer 
precipitates are explored for drug-polymer interactions 
by nuclear magnetic resonance (NMR) and fourier 
transform infrared spectroscopy (FTIR), the nature of 
precipitates by polarized light microscopy and powder 
X-ray diffraction and surface morphology by scanning 
electron microscopy (SEM). The supersaturation assay 
and nucleation induction time revealed that a 
combination of HPC and HPMC-AS showed synergistic 
effect in maintenance of supersaturation. The 
combination of polymers inhibits the precipitation of 
APT at pH-6.8 through different mechanisms, as HPC 
act as nucleation inhibitor and HPMC-AS as crystal 
growth inhibitor, confirmed by crystallization kinetics 
and SEM. In conclusion, the use of binary polymers 
overshadowed the single polymer in inhibiting the 
precipitation of APT.

[P7-1048] Designing biomolecular hydrogels for 
controlling cellular behaviour

Shambhavi, Vijay K. Pal, Sangita Roy*.Institute of Nano 
Science and Technology, Knowledge City, Sector-81, 
Mohali, Punjab, India.*email: sangita@inst.ac.in

Inspired by self-assembling peptide sequence 
ubiquitous in the native proteins, deliberately 
engineered peptides have been emerging for their 
outstanding biocompatibility, biodegradability, and their 
ability to mimic extracellular matrix microenvironment. 
Assembly of the peptides can be triggered by external 
stimuli, such as temperature, pH and solvent switch. 
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The formation of nanostructures and subsequent 
nanocomposi te mater ia ls of ten occur under 
physiological conditions, a prerequisite for their 
applications in healthcare arena. The respective 
properties of side chains in each amino acids provide 
several sites for chemical modifications and choices for 
the conjugation of other biopolymers to the peptide thus 
enabl ing access to d iverse supramolecular 
nanostructures and hydrogels with adjustable 
mechanical and physicochemical properties, to find 
their applications in biomedical sciences. Owing to the 
inherent biocompatibility of the peptides, we are 
exploring their potential for development of cell-
instructive scaffolds. In this direction, we are particularly 
interested in developing scaffolds to support neural 
tissue regeneration owing to the restricted ability of 
neurons to regenerate after injury. In this context, we 
have explored the potential of laminin derived short 
peptide in controlling the neural cell behaviour. Laminin 
is an important component of the native ECM. We tried 
to explore the potential of of this peptide sequence 
derived from the A1 and B1 chain of the laminin 
structure as a minimalistic building block for the 
development of the neural scaffold. The two 
pentapeptide sequences were synthesized by capping 
the sequence with 2-napthoxyacetic acid group, and 
their self assembly was triggered by solvent switch  
method. The compatibility of the cells with lower 
concentration of DMSO inspired us to study the self 
assembly of the LMP's in presence of different 
concentration of DMSO. Further, the spectroscopic 
analysis revealed the β-sheet like structures and co-
assembly of the composite hydrogels was revealed by 
morphological studies. Moreover, these peptide 
nanostructures demonstrated biocompatibility for C6 
cell lines, thus promoting neural cell growth and 
proliferation on the LMP's hydrogel. Hence, these 
LMP's based biomaterials may hold the potential to be 
explored as conducive matrix for encapsulating and 
delivering cells for advance neural tissue engineering. 
In order to mimic the ideal microenvironment of ECM 
consisting of both peptides and carbohydrates, it was 
highly desirable to do the  post assembly modification of 
the LMP's hydrogel with cellulose. These conjugate 
matrices of biomolecular hydrogels were developed by 
non-covalent conjugation of the LMP's with cellulose. 
Such co-assembly approach is expected to overcome 
the limitations of each of the biomolecular components 
and they will retain their individual functions in 
composite matrix owing to their association through 
non-covalent interactions. The newly designed 
nanoporous structure of these composite hydrogels can 
be further exploited as a promising candidate in the field 
of drug delivery, wound healing and tissue engineering.

[P7-1049] Novel ligand conjugated albumin 
nanoparticles for the co-delivery of hydrophilic and 
hydrophobic chemotherapeutic agents for 
synergistic breast cancer therapy

Reena Sharma, Varun Kushwah, Sameer S. Katiyar, 

Sanyog Jain.Department of Pharmaceutics, National 
Institute of Pharmaceutical Education & Research, 
Sector 67, S.A.S. Nagar, Mohali, Punjab-160062, India.

Introduction: In this study, we have hypothesized a 
system for combined therapy of gemcitabine (GEM) 
and docetaxel (DTX) to achieve synergistic antitumor 
efficacy and reduced toxicity. GEM is highly hydrophilic 
drug with short half-life and rapidly decomposed into 
inactive metabolite. Consequently, frequent higher 
doses of GEM have to be administered to achieve 
therapeutic level, which causes dose dependent 
toxicity. While, DTX is highly hydrophobic and DTX 
marketed formulation consist high concentration of 
surfactant for solubilization, which causes severe 
anaphylactic reactions. In order to overcome 
aforementioned challenges, conjugate of Anacardic 
Acid-GEM-Bovine Serum Albumin (AA-GEM-BSA) was 
synthesized and DTX was loaded inside the 
nanocarrier. AA improves the HLB balance of albumin 
and provide tumor targeted delivery due to its affinity for 
VEGF receptors. Methods and Results: AA-GEM-BSA 
conjugate was synthesized using EDC/NHS 
carbodiimide chemistry and characterized via MALDI-
TOF. DTX loaded nanoparticles were prepared by high 
pressure homogenization technique. Particle size and 
PDI of prepared NPs was 163±8nm and 0.13±0.09 with 
a zeta potential of -27±1mV. Cellular uptake in MCF-7 
and MDA-MB-231 revealed clathrin mediated 
internalization, followed via nuclear co-localization of C-
6/AA-GEM-BSA NPs, responsible for significantly 
higher apoptosis index. Pharmacokinetic profile of DTX 
loaded NPs revealed 6.12 and 3.27-fold and 6.28 and 
8.9-fold higher AUC and t1/2 values of DTX and GEM 
relative to marketed formulation. AA-GEM-BSA/DTX 
treated group showed significant inhibition of tumor 
growth in vivo and reduced systemic toxicity as 
compared to marketed formulations. 

Conclusion: Overall findings have shown promising 
potential of developed formulation in ameliorating 
pharmacokinetic and therapeutic profile of DTX and 
GEM combination therapy. 

[P7-1050] Cocrystallisation of Gliclazide to enhance 
the physicochemical properties targeting geriatric 
population

*Sanjhi Sharma, Animesh Ghosh .Sol id State 
Pharmaceutics Research Laboratory, Department of 
Pharmaceutical Sciences and Technology, Birla 
Institute of Technology, Mesra, Ranchi, Jharkhand, 
835215, India.*email: aghosh@bitmesra.ac.in

Diabetes mellitus, is one the most prevalent 
progressive disease, which requires a prolonged 
treatment. Conventional dosages of antidiabetic drugs 
regress the compromised renal and hepatic functions in 
geriatrics, that is reduced Glomerular Filtration 
Rate(GFR), hence clearance of the drug. Commonly 
used antidiabetic drugs belonging to BCS-II class, have 
low solubility. The rationale behind this study is 
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reduction of toxicity due to high dose of the drug, which 
has not been cleared from the body fluids. Cocrystal is 
to  form as such that  i t  does not  a l te r  the 
pharmacological response of gl iclazide(GLI). 
Cocrystallisation of GLI with suitable coformer is 
performed aiming to improve the solubility, enhanced 
activity and quick onset of action. Coformers screened 
on the basis of synthons formation includes pyrazine, 
n i c o t i n a m i d e ,  p i c o l i n a m i d e  o f  w h i c h 
isonicotinamide(INIC) and pyrogallol(PYR) are 
cocrystal l ised. Mechanochemical method for 
cocrystallisation is used in the study so as to reduce the 
chemical usage promoting green chemistry. For the 
formation of a multicomponent crystal with gliclazide, 
liquid assisted grinding in mortar and pestle, was 
performed with the coformer (INIC and PYR) in varying 
stoichiometric ratio (1:1), (1:2), (2:1), etc. The product 
obtained is vacuum dried and characterised through 
various methods like DSC, FTIR. For the clearer 
comparison of the product, GLI, coformer, and physical 
mixture(PM) in the same stoichiometric ratio are also 
evaluated. The current study includes testing and 
characterising of GLI with coformers in varying ratios. 
Since significant peaks of the product is obtained in 
DSC and FTIR, it will further be characterised by PXRD, 
so as to isolate and perform solubility studies for the 
same.

[P7-1051] Development of pharmaceutical co-
crystal to enhance the solubility of oxcarbazepine

Raichurkar Kanha Satish, Animesh Ghosh*.Solid State 
Pharmaceutics Research Laboratory, Department of 
Pharmaceutical Sciences & Technology, Birla Institute 
of Technology, Mesra, Ranchi - 835215, Jharkhand, 
India, *email: aghosh@bitmesra.ac.in

Oxcarbazepine (OXCBZ) is an anti-epileptic drug that is 
used in both monotherapy and adjuvant therapy to treat 
partial seizures in both adults and children. Due to its 
increased permeability and decreased water solubility, 
the  d rug  is  ca tegor ized  as  c lass  I I  in  the 
Biopharmaceutics Classification System (BCS). As 
OXCBZ has low solubility (8.4 mg/100 mL at 25°C) 
hence dissolution becomes the rate-limiting step for 
absorption. OXCBZ is incapable of forming salt and no 
salt form has been reported in the market/literature yet. 
The solvate and hydrate forms may further cause 
stability problems. Crystal engineering is a better choice 
to alter the physicochemical property of OXCBZ by 
reducing the significantly higher dose of the drug while 
preserving its inherent activity. 

The present study illustrates the possibility of the 
formation and characterization of different cocrystals of 
OXCBZ. The drug molecule has amide and carbonyl 
functional groups in its structure henceforth early 
screening of coformers was done by utilizing the 
synthon approach. Now different coformers like pimelic 
acid, isonicotinamide, 2-4dihydroxybenzoic acid, and 
Gallic acid were selected. Various methods like liquid-

assisted grinding, slurry method, and neat grinding 
technique were used keeping the ratio of API: coformer 
(1:1).

Characterization was carried out by Differential 
Scanning Calorimetry (DSC), Fourier Transform 
Infrared Spectroscopy (FTIR) and on basis of this data, 
the product will be further analyzed using Powder X-ray 
Diffraction (PXRD) to detect if cocrystals had formed or 
not. 

[P7-1052] Laser activatable nanographene colloids 
for chemo-photothermal combined gene therapy of 
triple-negative breast cancer

Rahul Maheshwari, Anuradha Gadeval, Nidhi Raval, 
Kiran Kalia, Rakesh Kumar Tekade. National Institute of 
Pharmaceutical Education and Research-Ahmedabad 
(NIPER-A), Palaj, Opp. Air force station, Gandhinagar 
382355, Gujarat, India.

This investigation reports the green approach for 
developing laser activatable nanoscale-graphene 
colloids (nGC-CO-FA) for chemo-photothermal 
combined gene therapy of triple-negative breast cancer 
(TNBC). The nano colloid was found to be nanometric 
as characterized by SEM, AFM, and zeta sizer (68.2 ± 
2.1 nm; 13.8 ± 1.2 mV). The doxorubicin (Dox) loaded 
employing hydrophobic interaction/π-π stacking 
showed >80% entrapment efficiency with a sustained 
pH-dependent drug release profile. It can efficiently 
incorporate siRNA and Dox and successfully co-
localize them inside TNBC cells to obtain significant 
anticancer activity as evaluated using CCK-8 assay, 
apoptosis assay, cell cycle analysis, cellular uptake, 
fluorescence assay, endosomal escape study, DNA 
content analysis, and gene silencing efficacy studies. 
nGC-CO-FA/Dox/siRNA released the Dox in 
temperature-and a pH-responsive manner following 
NIR-808 laser irradiation. The synergistic photo-
chemo-gene therapy using near infrared-808 nm laser 
(NIR-808) irradiation was found to be more effective as 
compared to wi thout  NIR-808 laser- t reated 
counterparts (ΔT: 37 ± 1.1 ◦C → to 49.2 ± 3.1 ◦C; 10 min; 
0.5 W/cm2), suggesting the pivotal role of photothermal 
combined gene-therapy in the treatment of TNBC.

[P7-1053] Impact of Hypromellose acetate 
succinate on biopharmaceutical performance of 
lecithin-based solid dispersion of Aprepitant

Nandini Savardekar, Ajay Lale, Arvind Sirvi, Mahesh 
Kashyap and Abhay T. Sangamwar.Department of 
Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab- 160062, India.

Lecithin-based solid dispersion (LBSD) is a well-known 
formulation technique employed to tackle the 
challenges imposed by poorly water-soluble drugs and 
maneuvers  the i r  overa l l  b iopharmaceut ica l 
performance. However, the impact of polymer inclusion 
on the physical and biopharmaceutical properties of 
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such formulations have not been well explored yet. 
Aprepitant (APT) was used as a model drug which has 
limited absorption due to its poor solubility and 
permeability. The present study aimed to investigate the 
potential use of Hypromellose Acetate Succinate 
(HPMCAS) in LBSD. The binary and ternary LBSD were 
prepared using solvent evaporation method and solid-
s ta te  character iza t ion was per formed.  The 
amorphization, recrystallization and solubilization in 
bile lipid aggregates were studied in different ratios of 
drug: lecithin: HPMC-AS. The in-vitro dissolution and 
permeation were evaluated in biomimetic media. An 
increase in apparent solubility trends were observed in 
binary and ternary formulations whereas the inclusion 
of polymer enables the maintenance of drug 
supersaturation in media. Additionally, accelerated 
stability testing of formulations were performed for 60 
days indicating the stability of amorphous formulations. 
Lastly, the in-vivo characterization was conducted to 
assess the impact of polymer on the oral bioavailability 
of APT and its LBSD. The results revealed enhanced 
absorption of polymer-based LBSD over free drug 
suspension and lecithin dispersion which supports the 
idea that the combined use of lecithin and polymer 
enhances  solubilization and permeation as well. 
Conclusively, the present approach suggests that 
amorphous LBSD is a promising alternative to the 
conventional formulations for brick-dust molecules. The 
understanding gained from the present research will 
support the future development of phospholipid-based 
solid formulations.

[P7-1054]  Preparat ion and evaluat ion of 
Pyrazinamide loaded PHBV microcarriers using 
Vaterite as sacricial template

Pathak Vishwajeet, Dr. Sandeep Kumar Singh, 
1Department of Pharmaceutical Sciences and 
Technology, Birla Institute of Technology, Mesra, 
Ranchi, Jharkhand – 835215.

Calcium carbonate (CaCO ) particulates have emerged 3

to be extremely beneficial towards biomedical 
execution, owing to their vast surface area with stability 
in physiological fluids. Vaterite, calcite and aragonite 
are the three structural forms of calcium carbonate 
particles. Among these three types, vaterite has been 
used extensively to ferry various bioactive molecules. 
We used sacrificial templates of vaterite microparticles 
to encapsulate the drug using biodegradable 
b iopo lymer  (Po ly  (3 -hydroxybu ty ra te -co-3 -
hydroxyvalerate, PHBV). Such assemble will lead to 
release the drug in a controlled fashion. The prepared 
drug delivery device has myriads of advantages like 
biocompatibility, high porosity, mechanical stability, the 
ability to tune the release behaviour, and cost-
effectiveness. The study involves the understanding of 
spherical porous vaterite particles and PHBV as a 
coating material to ferry pyrazinamide. Pyrazinamide is 
an antimycobacterial agent possessing pyrazinoic acid 
as its active moiety that act at acidic pH. The prepared 

delivery device was further evaluated using FTIR and 
FESEM that confirmed the hollow structure laden with 
drug confined within PHBV. Further, the prepared 
formulations were evaluated for the drug loading and 
release behaviour. This study speculates the significant 
potential for employing calcium carbonate particles in 
anti-tubercular treatment as a preliminary step for the 
creation of smart materials.

[P7-1055] Util ization of partial PBAM and 
biorelevant supersaturation-precipitation method 
to guide the early formulation development process 
for poorly water soluble drugs

Arvind Sirvi and Abhay T. Sangamwar. Department of 
Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

The objective of this study was the utilization of a partial 
physiology-based absorption modeling (PBAM) to 
correlate the in vitro techniques to understand intestinal 
solubilization and supersaturation propensity of poorly 
water soluble drugs in presence of bile salt-lipid 
aggregates. The partial PBAM model was developed 
and verified against clinically observed plasma 
concentration vs. time profiles using GastroPlus™. 
Parameter sensitivity analysis (PSA) was performed to 
identify the factors that affect oral absorption. The 
developed model demonstrated that low solubility and 
consequent low bioavailability are hurdles for the 
successful oral delivery of model drugs. The dissolution 
profile revealed the risk of a rapid drug during the 
gastrointestinal transfer. Moreover, PSA results showed 
that bile salt solubilization, drug precipitation, and 
primary permeability are key parameters of compounds 
that alter the in vivo drug concentration. Further, 
standardized supersaturation and precipitation method 
was used to assess supersaturation propensity in bile 
salt-lipid aggregates. The increasing trend was 
observed when fatty acid concentrations (0.08–0.32 
mM) were increased in a biorelevant media. The self-
assembled drug-rich droplet in colloidal aggregates 
was observed which showed increased solubilization. 
The crystallization kinetic results showed better 
precipitation inhibition in media containing bile salt-lipid 
aggregates and polymers in comparison to phosphate 
buffer which is attributed to the thermodynamic 
crystallization inhibition. The in vitro and in silico results 
showed drug precipitation in the intestinal region could 
be detrimental to the oral absorption of weakly basic 
drug compounds. The provided insights would enable 
rational material selection and formulation design, 
tailored to the need of the dosage form.

[P7-1056] Role of surface chemistry and porosity of 
solid carriers on aqueous digestive solubilization 
of lipid-based solid dispersion of Atazanavir

Karan Jadhav, Smritilekha Mondal, Arvind Sirvi and 
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Abhay T. Sangamwar. Department of Pharmaceutics, 
National Institute of Pharmaceutical Education and 
Research (NIPER), S.A.S. Nagar, Mohali, Punjab-
160062, India.

Lipid dispersion and digestion are key parameters for 
the performance of lipid based formulations (LbF). The 
objective of this study was to evaluate the impact of 
formulation variables i.e., drug payload, chain length of 
lipids, surface chemistry and porosity of solid carriers on 
dispersion and digestion behavior of lipid based solid 
dispersions (LBSDs). Furthermore, we assessed the 
solubilization and supersaturation propensity of 
atazanavir in the digestive aqueous phase.  In this 
study, we prepared LBSDs of Atazanavir using silica 
and clay based solid carriers. Initially, the influence of 
the chain length of lipidic excipients and drug payload 
on dispersion and lipid digestion was studied by 
lipolysis method. The medium chain triglyceride 
containing formulation showed high drug payload and 
greater extent of digestion compared to long chain lipid 
formulation. While higher risk of drug precipitation was 
observed at increased drug payload and therefore, 80% 
of equilibrium oil solubility (65 mg/g) of ATZ load was 
used. Silica and clay based solid carriers were 
screened by determining their oil adsorption capacity, 
and LBSDs were prepared by using the adsorption 
technique. The average droplet size of the Neusilin-
LBSD on dispersion was less compared to clay based 
LBSD. The aqueous phase distribution result showed 
Neusil in-LBSDs maintain supersaturation for 
physiologically relevant period of time and have a 
higher supersaturation propensity (SR =2.45±0.30) M

than clay based solid carrier which showed less 
recovery (<50%) in aqueous phase over 60 min. The 
findings of this study would aid in the design of LbF 
since they demonstrated that formulation variables had 
a significant impact on aqueous solubilization.

[P7-1057] High permeation vesicle mediated 
localized delivery of Docetaxel for managing breast 
cancer

Junia Akhtar, Minal Bathara, Sanyog Jain. Department 
of Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Most available systemic chemotherapeutics for treating 
breast cancer causes serious systemic side effects and 
compromises patient compliance. The distinct 
anatomical features of human breasts (e.g. 
embryological origin of breast skin, presence of 
mammary fat layers and highly developed internal 
venous and lymphatic circulation) help in preferential 
accumulation of drugs into breasts after topical 
application on breast region. High permeation vesicles 
(HPVs) are novel vesicular carriers with dual benefits of 
nanocarr iers and synergist ic combination of 
permeation enhancer (SCOPE) to improve skin 
permeation. In this study evaluation of the potential of 

HPVs in localized transdermal delivery of docetaxel 
(DTX) for the management of breast cancer was 
performed. HPVs (composed of phospholipid (Leciva 
S90) and SCOPE (sodium oleate, sodium lauryl ether 
sulphate and propylene glycol) in 8:2 w/w ratio was 
prepared by thin film hydration method, loaded in 
Carbopol 934 gel and evaluated for various 
physicochemical attributes. The optimized formulation 
of HPVs resulted in vesicle size of 124.2±7.6 nm, zeta 
potential -35.2±3.1 mV, 11.2 ± 1.3 % drug loading and 
significantly improved skin permeation profile and 
exhibited sustained drug release till 48h. The 
incorporation of HPVs in gel matrix assisted in 
sustaining the drug release pattern. The reduced IC50 
values of DTX HPVs in MCF-7 and MDA-MB-231 cells 
assured the therapeutic effectiveness.The topical 
application of DTX HPV gel in tumor bearing mice 
resulted ~4-fold tumorvolume reduction which was 
equivalent to intravenous Taxotere® therapy and 
reduced systemic toxicity indicating safety of 
topicalchemotherapy. Overall findings of this study 
supported the concept of using HPVs as a carrier for 
localised transdermal delivery of DTX in breast cancer 
chemotherapy. 

[P7-1059] Co-delivery of Cisplatin prodrug and 
Venetoclax in phenylboronic acid-modied TPGS-
lactide polymeric nanoparticles for breast cancer 
therapy

Oly Katari, Tushar Date and Sanyog Jain.Department of 
Pharmaceutics, NIPER-S.A.S. Nagar, Mohali, Punjab-
160062, India.

Cisplatin is a potent anti-cancer agent and is highly 
effective in difficult-to-treat cancers like triple-negative 
breast cancer. However, cisplatin causes severe 
systemic side effects and develops resistance. 
Cisplatin prodrugs have proven to overcome such 
drawbacks and therefore in this investigation three 
different dual-action prodrugs were synthesized using 
valproic acid, tocopherol succinate and chlorambucil as 
bioactive axial ligands of cisplatin. Cisplatin-
chlorambucil prodrug showed better cytotoxicity in 
MCF-7 and MDA-MB-231 cell lines. Hence, the prodrug 
was chosen to further load in D-alpha-tocopheryl 
polyethylene glycol 1000 succinate (TPGS)-lactide 
polymeric nanoparticles (TNPs) along with venetoclax. 
Further, 4-carboxyphenyl boronic acid was conjugated 
with TPGS which acted as both stabilizer and targeting 
ligand. The optimised TNPs were spherical particles 
with 143 nm size and 0.186 polydispersity index, and 
showed sustained drug release for > 72 h. Co-loaded 
TNPs showed 43.8-and 19.8-folds reduction in IC  50

values in MDA-MB-231 and MCF-7 cells compared to 
cisplatin. Further, co-loaded TNPs showcased 
significant improvement in cel lu lar c isplat in 
internalisation compared to free drugs combination. 
The results of reactive oxygen species study, 
mitochondrial membrane potential analysis, nuclear 
staining and DNA damage assay indicated that the 

166



TNPs could effectively attack mitochondrial and nuclear 
pathways for cell death induction. Moreover, the TNPs 
increased biological residence time of both drugs along 
with their AUC and MRT. They also remarkably reduced 
tumor volume in 4T-1 cell induced TNBC mice model 
compared to free drug and prodrug. Furthermore, 
results from organ histopathological evaluation, toxicity 
biomarker levels and hemolysis studies showed 
reduced risk of systemic toxicities due to active-tumor 
targeting of TNPs. Overall, this investigation proved that 
targeted co-delivery strategy using TNPs could aid in 
managing breast cancer. 

[P7-1060] Development and in vivo evaluation of a 
commercially viable spray bandage for wound 
healing

,Aarushi Rao  Bushra Ahmed, Uzma Farooq, Mohd 
Aamir Mirza and Zeenat Iqba. Department of 
Pharmaceutics, School of Pharmaceutical Education & 
Research, Jamia Hamdard, New Delhi, 110062, India. 
Authors for correspondence: Zeenat Iqbal; Mohd Aamir 
Mirza.

Background: Polyvinylpyrrolidone-Iodine (PVI) has 
been used to reduce the bacterial burden and wound 
healing since decades. The present manuscript offers a 
film-forming spray product having the potential 
capability to augment the healing process with 
enhanced holding period as the product is absorbed on 
the wounded area providing an effective and painless 
therapeutic outcome without touching it. Objective: The 
purpose of this investigation is to develop a film-forming 
spray bandage of PVI for wound healing. Materials and 
Methods: Different concentrations of polymer Ethyl 
Cellulose (EC), Dibutyl Sebacate (DBS) and Isopropyl 
myristate (IPM) have been tried (using quality by design 
approaches) and finally a composition that showed a 
desirable quality target product profile (QTPP) was 
selected for wound healing property. The formulation 

3was optimized by 3  box Bentham factorial design. 
Further, this study employed a splintered excisional 
murine rat model.Results: The optimized spray 
bandage was evaluated for instrumental analysis, in 
vitro permeation, skin irritation and wound curative 
potential. Differences in wound healing potential were 
observed between the treatments and the control 
group. The group treated with optimized formulation 
showed around 99.34% healing whereas in case 

untreated group (control) 55.78% healing was observed 
thby 14  day. Moreover, the control group showed 

inflammation and pus formation, whereas treated group 
did not exhibit such changes. Conclusion: The product 
under development has a significant outcome on the 
process of wound healing which could further be taken 
up for commercial development. 

[P7-1062] PEGylated PAMAM dendrimeric 
nanoformulations for neuroprotection and 
improved pharmacokinetic

1 2 2Vinay Kumar , Monika Rana , Anuj Sharma , Sonal 
3 3 1 1Sinha , Ajazuddin , Umesh Gupta . Department of 

Pharmacy, School of Chemical Sciences and 
Pharmacy, Central University of Rajasthan, NH-8, 
Bandarsindri, Kishangarh, 305817, Ajmer, Rajasthan, 

2India, Department of Chemistry, School of Chemical 
Sciences and Pharmacy, Central University of 
Rajasthan, NH-8, Bandarsindri, Kishangarh, 305817, 

3Ajmer, Rajasthan, India, Rungta College of 
Pharmaceutical Sciences and Research, Kohka Road, 
Kurud, Bhilai, Chhattisgarh 490024, India.

The primary objective of study was to develop and 
evaluate galantamine hydrobromide loaded PEGylated 
PAMAM dendrimers for neuroprotection and better 
brain delivery.  A PEGylated PAMAM dendrimer 
formulations were prepared by using the solvent 
injection method followed by encapsulation. In addition 
to surface roughness, nanometric size (150 nm), 
surface charge (1.25 mV), PDI (0.19), and favourable 
encapsulation efficiency (71.3 to 94.2 %), the 
formulation displayed desirable physicochemical 
characteristics. As a result of the in-vitro release pattern, 
a 96 h controlled release of drugs was observed using a 
Fickian diffusion mechanism. Polyethylene glycol in 
t he i r  a r ch i t ec tu re ,  imp roved  t he  sys tem 's 
biocompatibility. Galantamine hydrobromide loaded 
PEGylated PAMAM formulation decreased 2 fold AChE 
activity over the pure drug. A ThT assay fluorescence 
also demonstrated that the PEGylated dendrimeric 
platform inhibits 1.5 times amyloid-beta fibril formation 
than the pure galantamine. Beside, significant AChE 
activity, better pharmacokinetic potential and significant 
brain uptake were displayed for PEGylated PAMAM in-
vivo. In summary, these substantial findings indicate 
that PEGylated PAMAM would be a promising delivery 
platform for the brain delivery with minimal side effects. 

[P7-1063] Albumin-based nanovector equipped 
with dual cell death inducing potential for targeting 
triple negative breast cancer

Dharshini M., Rohan Ghadi, Sanyog Jain. Centre for 
Pharmaceutical Nanotechnology, Department of 
Pharmaceutics, NIPER S.A.S. Nagar, Sector 67, 
Punjab-160062, India.

Triple negative breast cancer (TNBC) encompasses 
breast tumors which lack estrogen receptors (ER), 

167



progesterone receptors (PR) as well as the absence of 
human epidermal growth factor receptor 2 (HER-2). 
TNBC cells hijack intrinsic apoptosis pathway to evade 
chemotherapeutics. Hence, exploiting other modes of 
non-apoptotic cell death (e.g., ferroptosis) opens up 
new therapeutic avenues for eradicating TNBC cells. 
The current strategy exploits the utilization of neratinib 
(NTB) and silibinin (SLB) as ferroptosis and apoptosis 
inducing agents respectively with the aid of albumin-
based nanovector (N-S Alb NPs). N-S Alb NPs were 
optimized, extensively characterized for different quality 
attributes and performance was investigated using 
series of in vitro investigations. N-S Alb NPs exhibited 
optimum particle size (134.26 ± 10.23 nm), PDI (0.224 ± 

0.01) and entrapment efficiency (∼80 % for NTB and 

∼87 % for SLB). The transmission electron microscopy 
revealed the spherical shape of N-S Alb NPs. The in 
vitro release study showed biphasic and sustained 
release pattern of NTB and SLB from N-S Alb NPs and 
were compatible for intravenous administration (no 
hemolytic potential). N-S Alb NPs exhibited augmented 
cellular uptake, greater cytotoxicity, lower IC  valueand 50

significantly higher apoptosis index in MDA-MB-231 
and 4T1 cell lines as compared to free NTB and SLB 
and their physical mixture. The N-S Alb NPs equipped 
with dual cell death endorsing potential has great 
potential to improve on both the “targeting” and 
“payload”. Thus, the current strategy of promoting 
“mixed” types of cell death for therapy resistant cancers 
is limited to “proof-of-concept” experiments, and a long 
road lies ahead to actual use at the clinical level.

[P7-1064] Formulation and evaluation of Chrysin 
loaded  cubosomes:  Enhanc ing  the  ora l 
bioavailability

1 ,2 1Simran Deep Kaur , Deepak Kapoor , Neena 
2 1Bedi . School of Pharmaceutical Sciences, Shoolini 

University of Biotechnology and Management 
2Sciences, Solan, Himachal Pradesh, Department of 

Pharmaceutical Sciences, Guru Nanak Dev University, 
Amritsar, Punjab.

Introduction: Diverse flavonoids, ubiquitous metabolites 
in polyphenolic plants, have been extensively explored 
in the prophylaxis and treatment of cancer. Chrysin is a 
dihydroxyflavone and i ts low and unrel iable 
bioavailability 0.003 to 0.02%, weak aqueous solubility 
i.e., 0.105 mg/mL,first-pass metabolism and rapid 
systemic removal present a considerable challenge for 
its medicinal application. There is an urgent need for the 
development of drug delivery systems to overcome the 
l imitat ions. Thus, this study focused on the 
development of CHS-CUB for enhancing bioavailability. 
Objectives: The present work aimed to formulate and 
evaluate CHS- CUB for solubility enhancement and 
sustained release of chrysin. Methodology: Top-down 
technique were used to formulate CHS-CUB. A factorial 
design technique were used for optimization. The 
batches were evaluated by drug compatibility studies, 

FTIR, XRD, TEM, DLS, in vitro release, and stability 
studies. Results:Characterization results indicated that 
chrysin-loaded cubosomes are 25 nm in size with high 
encapsulation efficiency. In vitro release results showed 
that CHS-CUB delivery allows the sustained release of 
chrysin for a longer period as compared to the pure 
drug. The mathematical model graphs illustrated that in 
vitro release kinetics of chrysin from cubosomes fitted 
well into the Higuchi model. The stability of the CHS- 
CUB was observed. The parameters evaluated for the 
stability of the formulations illustrated that the 
developed formulations were stable and did not show 
any degradation of the drug upon storage at various 
accelerated conditions.Conclusion:The overall results 
showed that cubosomes as nanocarrier drug delivery 
systems are ideal nanocarrier system for incorporating 
hydrophobic drugs and enhancing their bioavailability.

[P7-1065] Fabrication of stable amorphous 
nanosuspension based on the acid-base 
neutralization approach to maneuver the poor 
biopharmaceutical performance of Nilotinib

Vanshul Saini, Mahendra Chougule Arvind Sirvi, 
AbhayT.Sangamwar. Department of Pharmaceutics, 
National Institute of Pharmaceutical Education and 
Research (NIPER) Sahibzada Ajit Singh Nagar, Punjab-
160062, India.

Nilotinib (Nil) being a weakly basic brick dust molecule 
exhibits variable and erratic absorption, ascribable to 
pre-absorptive factors like poor dissolution kinetics, pH-
dependent solubility, and post-absorptive factors 
including P-gp mediated drug efflux. Also, the clinical 
relevance of Nil is limited due to the prevailing positive 
food effect and the corresponding inter-subject 
variability. The selection of a plausible formulation 
strategy was done based on the Gastroplus 9.8.2 
assisted in-silico modeling that identified drug particle 
radius, bile salt solubilization ratio, Peff, and, 
precipitation time, as model critical parameters 
governing the absorption of Nil. In our study, these 
enlisted problems were addressed by the successful 
fabrication of amorphous nanosuspension (NS) via an 
acid-base neutralization approach. A novel combination 
of Soluplus and Hypromellose acetate succinate 
polymer was employed as stabilizers. Systematic 
optimization was performed using Design Expert 
software with a concentration of HPMCAS and Soluplus 
as independent variables and evaluating them for 
responses viz particle size, PDI, zeta potential. The 
resultant NS showed a mean particle size of 130±2.22 
nm with a polydisperse index of 0.27±0.01, and a zeta 
potential of −5.21±0.91 mV. The NS was further 
characterized for morphology, dissolution, and in-vivo 
pharmacokinetics study. X-ray powder diffraction study 
of the nano-formulation displayed a halo pattern 
revealing the amorphous form. Stability studies 
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revealed the NS remained stable at 40°C ± 2°C and 
75% RH ± 5% RH for three months. In-vitro drug release 
and solubility study showed a 3-fold and 36-fold 
enhancement in dissolution and solubility, which further 
elicited a 1.47-fold increase in bioavailability of the NS.

[P7-1066] Microemulsied hydrogel composite 
containing azelaic acid and tea tree oil against 
Propionibacterium and testosterone-induced acne

Manish Arora, Alpna Bisht and Poonam Negi. School of 
Pharmaceutical Sciences, Shoolini University of 
Biotechnology and Management Sciences, Solan, India 

Introduction: Azelaic acid (AzA) is a USFDA bioactive 
prescribed against acne vulgaris. It possesses delivery 
challenges like poor aqueous solubility, low skin-
penetrability, and dose-dependent side effects, which 
could be overcome by its synergistic combination with 
tea tree oil (TTO) as a microemulsion (ME)-based 
hydrogel composite. Objective: The objective was to 
develop microemulsified hydrogel composite 
containing combination of azelaic acid and tea tree oil 
for topical therapy of acne vulgaris. Methodology: To 
construct Pseudo-Ternary Phase Diagram by aqueous 
titration method, IPM was employed as oil while Tween 
80, Labrasol as surfactant and Transcutol P, 
Phospholipipon 90-G and ethanol as co-surfactant. The 
different microemulsion compositions were selected 
from the microemulsion area and characterized for 
particle size, PDI and zeta potential by DLS using Zeta 
Sizer, morphology by TEM, and % Transmittance using 
UV Spectrophotometer. In vitro bacterial efficacy was 
evaluated using agar well plate diffusion and broth 
dilution assay. In vivo studies were performed using 
testosterone-induced acne model.Results: The best 
AzA-TTO ME was of uniform size (polydispersity index 
< 0.7), nano-range (~357.4 ± 2% nm), good 
transmittance (> 90%), and negative zeta potential 
(−1.42 ± 0.25% mV) values. ME hydrogel has shown an 
increase in zone of inhibition by two folds and a 
decrease in minimum inhibitory concentration (MIC) by 
eightfold against P. acnes vis-a-vis Azelaic Acid. Finally, 
ME hydrogel composite exhibited a better reduction in 
the papule density (93.75 ± 1.64%) in comparison to 
Aziderm™ 72.69 ± 4.67%) on acne as developed in rats 
by inducing testosterone.Conclusion: Thus, the 
developed AzA-TTO ME hydrogel composite promises 
an efficacious and comparatively safer drug delivery 
system for the topical therapy of acne vulgaris.

[P7-1067] Localized permeation of gemcitabine to 
breast cancer tissue using chitosan nanoparticle-
based gel: A proof of concept

Rajneesh Samele, Rajan Swami.Chitkara College of 
Pharmacy, Chitkara University, Punjab.

Gemcitabine (GEM) is a chemotherapeutic nucleoside 
analogue with a wide range of anticancer properties. 
Additionally, when administered orally, the substantial 
deamination enzyme quickly breaks it down, reducing 
its oral bioavailability. Because of its low half-life and 
need for high intravenous doses, it might cause serious 
side effects. Therefore, in order to solve the 
aforementioned issues by surface modification, GEM is 
delivered by NPs. GEM-loaded Nanoparticles (GEM-
CHNPs) offer several benefits, including sustained drug 
release, target drug delivery, and safe drug 
encapsulation. Therefore, our approach in this case 
was to deliver the treatment using CHNPs with a very 
high level of skin permeability in order to increase the 
drug's bioavailability in localized adjacent breast cancer 
tissue. By accomplishing that, the systemic toxicity that 
usually persists when clinically available formulation of 
GEM can be alleviated, and in addition an increase in 
drug titer may persist in the tumour. In present 
investigation, an estimated optimal amount of drug 
loading into the NPs was based on the particle size, PDI, 
and %EE. The final optimized solution with 10% drug 
loading and particle sizes of 350.69±3.21 and 
42.19±0.45 nm was selected. The Ch-NPs showed a 
regulated release pattern with a quick initial release 
(63%) throughout the first 8 hours and a gradual, 
constant release (~75.11%) after that. The in vitro 
release profile demonstrated that the release of GEM 
from GEM-CH-NPs was significantly delayed as 
compared to free drug. Ex-vivo experiments showed 
that GEM-CH-NPs-based gel has considerably higher 
permeation than GEM alone. All these findings provided 
proof-of-concept evidence that GEM-CH-NPs may be 
able to deliver greater medication dosages to tumor 
regions.

[P7-1068] Development and characterization of 
nanoformulation

1,2 1 3Sumita Singh , Sarvesh Paliwal , Vaishali M Patil , 
2 1Kunal Arora . Department of Pharmaceutics, 

Banasthali  Vidyapith, Banasthali ,  Rajasthan, 
2Department of Pharmaceutics, Swami Vivekanand 

3Subharti University, Meerut, U.P. 3. KIET School of 
Pharmacy, Delhi-NCR, Ghaziabad, Uttar Pradesh.

Introduction: Nanonization strategies have emerged to 
increase the dissolution rates and bioavailability of 
numerous drugs that are poorly soluble in water. A 
granular (solid) nanoemulsion formulation of 
Olmesartan Medoxomil to enhance the solubility of the 
drug and hence to improve the drug release profile and 
to overcome the drawbacks associated with liquid 
dosage forms.Objective: To develop surface adsorbed 
nanoemulsion (NE) of olmesartan medoxomil (OLM) to 
overcome the problems associated with its solubility 
and handling of liquid dosage form.Methodology: OLM-
NEs (F1-F14) were prepared by aqueous titration 
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method, and evaluated for thermodynamic stability. The 
stable systems (N1- N5) were characterized for globule 
size, zeta potential, PDI, viscosity, refractive index and 
in vitro drug release by dialysis bag method (MWCO12-
14 KDa and pore size of 25 Å). The optimized 
nanoemulsion (N3, 2ml) was adsorbed over 420 mg of 
colloidal silicon dioxide to produce a free flowing solid 
granular nanoemulsion that was assessed for its drug 
release characteristics. Additionally, the reconstituted 
nanoemulsion was analyzed for all the characteristics of 
NE and compared with N3.Result: Among all the 14 
formulations (F1-F14) only 5 formulations (F1, F3, F9, 
F11 and F14) passed the thermodynamic stability test 
(N1-N5). Globule size, zeta potential, PDI, viscosity and 
refractive index for optimized formulation (N3) were 
determined as 17.51nm, -58.93mV, 0.203, 254cps and 
1.334 respectively. Conversion of NE to granular NE 
and its reconstitution to NE did not affect the release 
profile of drug as observed by similarity factor of 56 and 
73 respectively. However, percentage CDR of drug form 
NE, granular NE and reconstituted NE was significantly 
higher (p < 0.05) in comparison to drug suspension 
(0.001 % w/v). Conclusion: The present study 
established granular nanoemulsion as a viable delivery 
system that can present itself for capsulation. 

[P7-1069] Effect of printing parameters on the 
physico-technical behaviour of the selective laser 
sintering-mediated 3D printed printlets

Dinesh Choudhury, Subham Banerjee. Department of 
Pharmaceutics, National Institute of Pharmaceutical 
Education and Research Guwahati, India.

Introduction: Selective laser sintering (SLS) is a 
powder-based 3D printing technology in which a laser is 
used to selectively bind powder particles together to 
create 3D objects in a layered manner. This technique 
has recently been used to fabricate various solid 
dosage forms, with different shapes and release 
aspects.Objectives: To study the influence of printing 
process parameters on the physicochemical and 
mechanical behaviour of the printlets.Methodology: 
Dapsone, Poly(1-vinylpyrrolidone-co-vinyl Acetate) 
were used as drug and polymeric carrier, respectively, 
along with a near-infrared absorbing dye. A cylindrical 
shaped printlet was designed with 10 mm diameter and 
3.6 mm thickness. Different batches of the printlets were 
printed with two printing variables i.e., laser power ratio 
(LPR) and hatch spacing (HS) at three levels. After 
p r in t i ng ,  the  p r in t l e ts  were  sys temat i ca l l y 
evaluated.Results: Batches with LPR of 1 was not able 
to sinter and no printlets formed. Others were printed 
according to design specifications with minimal 
deviations. The agglomeration of particles due to 
sintering was observed under scanning electron 
microscope. Printlets with higher LPR and lower HS 
were denser and have high mechanical strength than 
others. With increasing the LPR and decreasing the HS, 
porosity of the printlets decreased, confirmed through 

microcomputed tomography. Solid-state analysis 
confirmed the loss of crystallinity of drug in the printlets. 
Drug entrapment efficiency was found more than 90 % 
in the printlets. Printlets showed complete drug release 
within 60 minutes in the dissolution medium. 
Conclusions: The effect of two printing variables was 
observed. Loss of crystallinity of drug in the printlets 
showed the ability of SLS technique to prepare 
amorphous solid dispersion in a single-step process.

[P7-1070] Preparation and characterization of 
A m o x a p i n e  S L N s :  S u p e r i o r  p r e c l i n i c a l 
pharmacokinetics 

Sachin Dattram Pawar, Pramod Kumar. Department of 
Pharmaceutical Analysis, National Institute of 
Pharmaceutical Education and Research, Guwahati, 
Sila-Katamur (Halugurisuk), PO: Changsari, Dist: 
Kamrup, Assam, India, Pin: 781101.

Introduction: The tricyclic antidepressant amoxapine 
(AMX) has been reported for a rapid onset of action 
compared to other cyclic antidepressants and has very 
low bioavailability and solubility due to first-pass 
metabolism. Therefore, it was planned to develop solid 
lipid nanoparticles (SLNs) of AMX using a single 
emulsification method to increase its solubility and 
bioavailability. Methods: HPLC and LC-MS/MS method 
were developed for further quantification in the 
formulation and blood samples. The formulation was 
studied for entrapment efficiency, drug loading, and in-
vitro drug release. Particle size, zeta potential, AFM, 
SEM, TEM, DSC, and XRD were used for further 
characterization. An oral in-vivo pharmacokinetic study 
was performed using Wistar rats. Results and 
discussion: The entrapment efficiency and loading 
efficiency of AMX in SLNs were 85.8% ± 0.78, 4.5±0.45. 
The developed formulation was observed with a mean 
particle size of 151.5 ± 3.2 nm and a polydispersity index 
of 0.40 ± 0.11. DSC and XRD results indicate AMX has 
been incorporated into the nanocarrier system as an 
amorphous form. SEM, TEM, and AFM studies of AMX-
SLNs confirm the particles' spherical shape and 
nanoscale size. AMX solubility was increased by 
approx. 2.67 times compare vis-a-vis pure drug. The 
developed LC-MS/MS method was successfully 
applied to the oral pharmacokinetic study of AMX-
loaded nanostructured lipid carriers in rats. Oral 
bioavailability was enhanced 1.5 times compared to 
pure drugs. The peak maximum plasma concentration 
of pure AMX and AMX-SLNs was 789.17 ng/mL, and 
323.74 ng/mL, respectively.Conclusion: It may be 
concluded that solid lipid nanoparticles carrier for the 
amoxapine may be a promising delivery carrier and 
show superior pharmacokinetics properties. It may be 
helpful in antidepressant therapy in the future.     
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[P7-1071] Design and characterization of GnRH 
analogue guided zein protein based novel 
theranostic nanocarrier for targeted delivery of 
paclitaxel in triple negative breast cancer

Parth Patel  and Keert i  Jain.  Department of 
Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER) - Raebareli, 
Lucknow, Uttar Pradesh-226002, India.

The present invention focuses on the preparation and 
evaluation of theranostic nanocarrier for ligand 
mediated delivery of a model anticancer agent, 
paclitaxel, and an imaging agent, quantum dots (QDs), 
to provide therapeutic as well as image guided 
treatment opportunity in patients of triple negative 
breast cancer (TNBC). QDs were prepared by 
microwave assisted pyrolysis method and evaluated for 
morphology, zeta potential and fluorescent behavior. 
Zein based theranostic nanocarriers were prepared by 
incorporating paclitaxel and QDs in polymer matrix 
using nanoprecipitation technique. A gonadotropin 
releasing hormone analogue (GnRH-A) was selected 
as targeting ligand for TNBC and coated on theranostic 
nanoparticles by electrostatic interaction. This GnRH-A 
decorated theranostic zein NPs were evaluated for size, 
polydispersity index, zeta potential, entrapment 
efficiency, fluorescence behavior, thermal analysis, 
dissolution, hemolytic toxicity studies and in vitro cell 
line studies in current research work. The optimized 
batch of nanoparticles has particle size 104.75±1.34 
nm, polydispersity index 0.228±0.021 and zeta potential 
32.35±2.05 mV. GnRH-A coating has further increased 
the particle size to 168±1.59 nm and zeta potential 
18.02±2.68 mV. The total drug loading was found to be 
more than 12% with entrapment efficiency of 
80.22±0.26%. Furthermore, excitation and emission 
maxima for QDs was found to be 342.92 nm and 420 
nm, respectively. Overall, the current theranostic 
nanocarrier was found to be effective in delivering the 
anticancer agent, along with QDs specifically at TNBC 
cells.

[P7-1072] Formulation and optimization of 
D o n e p e z i l  a n d  M e m a n t i n e  c o l o a d e d 
nanoemulsions for intranasal administration: 
Microrheological, ex-vivo, pharmacokinetic and 
pharmacodynamic evaluation

Mayank Handa and Rahul Shukla. National Institute of 
Pharmaceutical Education and Research (NIPER)-
Raebareli, Lucknow 226002, India.

Introduction: Current therapeutics for Alzheimer's 
disease (AD) encountered limited blood-brain barrier 
(BBB) permeability and peripheral side effects. The 
intranasal route is an alternative to direct brain delivery. 
However, the Intranasal route impairs the delivery of 
drugs due to the clearance mechanism.Objectives: In 

the present research Intranasal route was explored as 
an alternative route for the direct nose-to-brain delivery 
of drugs via the olfactory bulb. To optimize intranasal 
delivery Donepezil  and Memantine coloaded 
nanoemulsion were formulated as management 
therapy for AD. To study the In vivo pharmacokinetic and 
pharmacodynamic studies in Balb C male mice to 
determine and compare the drug distribution and 
efficacy of prepared nanoemulsion with free drug when 
administered via peroral and Intranasal route. 
Methodology: A transparent and stable nanoemulsion 
was obtained with a combination of pine oil (5 wt %), 
Smix (Tween 80 & Ethanol) (35 wt %), and water 
quantity sufficient (q.s.) by the isothermal low-energy 
method with both drugs in the concentration of 1mg/mL. 
Pharmacodynamic studies of  nanoemuls ion 
administered via intranasal and peroral routes were 
done to compare dementia-like symptoms treatment in 
the scopolamine-induced murine model. Results: The 
mean droplet size and ζ-potential of the fabricated 
nanoemulsion were ≈14 nm and −3.4 mV, respectively. 
The microrheological investigation highlighted the 
gel−sol−gel conversion in the presence of applied 
angular frequency. The formulation was found to be 
safe when studied for nasal ciliotoxicity studies. In vivo 
tissue distribution studies depicted nanoemulsion 
delivered via intranasal route exhibits low Tmax and 
higher Cmax when compared with Intranasal free drug, 
and  pe r  o ra l  nanoemu ls ion  and  f ree  d rug 
administration. Morris water maze and elevated plus 
maze depicted promising results when compared with 
the scopolamine untreated group and peroral route. 
Apart from this gene expression studies done using 
RTPCR depicted AIF1, BDNF, IL6, and NFƘB promising 
results.Conclusion: These findings suggest that 
developed coloaded nanoemulsion serves as a new 
approach for the management of AD via nose-to-brain 
de l i ve ry.Keywords :  Donepez i l ,  Memant ine , 
Nanoemulsion, Intranasal, Alzheimer's disease 

[P7-1073] Transdermal delivery of Alendronate 
sodium using NLC: An approach to increase skin 
penetration and drug absorption

Sana Asgarali Kalave, Bappaditya Chatterjee. 
Shobhaben Pratapbhai Patel School of Pharmacy & 
Technology Management, SVKMs NMIMS, Mumbai, 
Maharashtra-400056, India.

Alendronate, a bisphosphonate class of drug is 
indicated for prophylactic and therapeutic use in 
postmenopausal osteoporosis. Poor bioavailability 
(approximately 0.9-1.8%) that occurs due to irregular 
and food dependent absorption is a major challenge of 
alendronate oral delivery. Transdermal route, despite 
overcoming the oral absorption issues, suffers from low 
permeation due to stringent stratum corneum barrier. In 
this research alendronate sodium was formulated as 
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nanostructured lipid carrier (NLC) and loaded into a 
patch for transdermal drug delivery. The most suitable 
formulation with super-refined® soyabean oil (7%), 
triglycerides (2%), cetosteryl alcohol (0.6 gm), soy 
lecithin (0.87 gm), Tween 80 (6 ml), PEG 400 (1 ml) and 
distilled water (2 ml) showed a particle size of 105.3 
±1.52 nm with zeta potential of +11.21 mV. Entrapment 
efficiency was 77.41 %, which showed an increase with 
increasing oil concentration. Drug loaded NLC showed 
a sustained in vitro release profile of less than 60% drug 
release in 8 hours and less than 79% in 24 hours. 
Alendronate sodium NLC was loaded onto a 
transdermal patch containing HPMC K100M and PVP 
K30. Ex-vivo skin permeation study of NLC loaded 
patch showed 55.69 % drug permeation in 24 hours. A 
comparative in vivo study in rat model showed higher 
extent of drug absorption (AUC0-α of 2.907 ± 0.521 
ng/ml .hr) from NLC loaded patch than drug solution 
loaded patch. AUC of solution loaded patch could not be 
derived due to no detectable concentration after initial 
hours. The study showed a promising effect of 
transdermal Alendronate NLC towards enhanced 
bioavailability. Study in osteoarthritis induced animal 
model is a future concern for further development. 

[P7-1074] Formulation and characterization of 
Atenolol microemulsion based transdermal drug 
delivery system

Sanjana Yadav, Swarnlata Saraf. University Institute of 
Pharmacy, Pt. Ravishankar Shukla University, Raipur, 
Chhattisgarh- 492010, India

The aim of present study was to develop Transdermal 
Drug Delivery System for Atenolol Microemulsion using 
glycerol monostearate and oleic acid effective against 
Hypertension. The formulations containing various 
proportions of glycerol monostearate and oleic acid 
were prepared by phase titration method. Later on, 
transdermal gel was prepared using the appropriate 
proport ion (9:1) of oleic acid (OA): glycerol 
monostearate (GMS) of Atenolol Microemulsion. All the 
formulations with different proportions were evaluated 
for in-process quality control tests. The outcomes 
demonstrated that Atenolol Microemulsion were non-
toxic and accomplished 90.1% entrapment with better 
flow properties. The optimized formulation had particle 
size 2.134 ± 0.01 nm and viscosity (in cps) 310 at 100 
rpm. The in-vitro drug release study was undertaken at 
37±0.5°C in double distilled water at pH 5.5 phosphate 
buffer containing 100mg Atenolol Microemulsion for 45 
minutes, hence outcome shows it is control release. The 
stability studies were performed of the formulations for 
time duration of 1 month. Results indicated amongst six 
(6) formulations that F2 gave better results in each 
evaluation parameters. F2 (OA: GMS, 9:1) formulation 
seems to quite promising for Transdermal Drug Delivery 
and only 8.3% drug is released in 45 minutes. The 

outcome of work recognized a unique, simple, and 
stable product having improved drug loading and 
increased permeability of Atenolol, thus improved 
bioavailability via Transdermal Drug Delivery.

[P7-1075] 3D Bio Printing: A technique of tissue 
engineering in medical science

Ayushi, Nidhi Nainwal*, Vikash Jakhmola. Uttaranchal 
Institute of Pharmaceutical Sciences, Uttaranchal 
Un ivers i ty,  Premnagar,  Dehradun,  248007. 
*nidhi.nainwal87@gmail.com, +91-9411592536.

3D bioprinting is a technique of tissue engineering. It is 
used to fabricate or print biomedical parts. It is a rapidly 
growing industry having great biomedical applications 
in the reconstruction of vital body tissues, and providing 
natural characteristics to artificial organs in transplants 
and surgeries, drug research and medical treatments.  
The main aim of 3D bioprinting is to replace a 
pathological or necrotic organ or tissue. 3D bioprinting 
combines cells, growth factors and other biomaterials to 
fabricate biomedical parts, that resemble the natural 
tissues' characteristics. 3D bioprinting got success in 
human studies where various functional tissues have 
been generated for in vivo and in vitro applications. In 
this technique, the layer-by-layer method is used to 
deposit materials known as bio-ink to make tissue-like 
structures or in vitro models that are highly biomimetic 
and reliable. Direct, coaxial extrusion, indirect, laser, 
and droplet methods of bioprinting. The use of 3D 
bioprinting may decrease animal killing for drug testing 
in the medical field. This technology follows three steps 
i.e., pre-bioprinting, bioprinting and post-bioprinting. It is 
a cost-effective, faster, and more precise approach to 
producing organs for research that offers advantages in 
the production of therapeutics, vaccines, and other 
important delivery systems.In this review, recent 
advances of 3D bioprinting for tissue engineering are 
presented.  

[P7-1076] Polymer-based patches: New approach 
for the treatment of chronic wounds

1 1 2Naresh Kumar , Ajit Yadav , Priyanka Shaw . 
1Department of Medical Devices, National Institute of 
Pharmaceutical Education and Research (NIPER) – 
Guwahati, Sila Katamur (Halugurisuk), P.O.: Changsari, 

2Dist: Kamrup, Assam – 781101. Department of 
Chemistry, University of Antwerp, Universiteitsplein 1, 
B-2610 Antwerp, Belgium.

Myoblasts, known as myogenic precursors, can 
differentiate into muscle fibers in response to injury and 
preserve skeletal muscle's capacity for regeneration. 
However, the roles of exogenous nitric oxide (NO) in 
muscle development and myoblast differentiation are 
highly unknown. Therefore, this study investigated the 
effects of exogenous NO produced by a microwave 
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plasma torch on the proliferation and differentiation of 
rat myoblastic L6 cells. We noticed the L6 myogenic 
precursor's differentiation after NO treatment and 
myotube formation from cells significantly improved the 
manifestation of myogenesis markers such as myoD, 
myogenin, and myosin heavy chain (MHC), as well as 
mRNA levels. After the NO treatment, cyclic guanosine 
monophosphate (cGMP) dramatically rose without 
producing any hazardous effects. The oxidative stress 
signaling was also revealed to be active. Consequently, 
these findings highlight the significance of exogenous 
NO in controlling myoblast differentiation through the 
signaling route for oxidative stress. This research 
suggests that exogenous NO may be beneficial. 
Therefore, based on these findings, we are further 
developing the cheapest user-friendly NO-releasing 
wound healing patch for the treatment of chronic 
wounds.

[P7-1077] Development and characterization of 
nanostructured lipid carrier for topical delivery of 
corticosteroid for psoriasis

Ankita Sahu, Amber Vyas, Manju Singh. Pt. 
Ravishankar Shukla University, University Institute of 
Pharmacy, Raipur (C.G.), 492010 India.

The objective is to formulate clobetasol propionate 
loaded nanostructured lipid carrier (NLC) enriched 
hydrogel for topical treatment of psoriasis. It has been 
expected that the natural lipid will decrease the side 
effects and enhance the anti- psoriatic activity via 
topical route. All the formulations with different 
proportions were evaluated for in-process quality 
control tests. NLC were prepared by microemulsion 
technique. This technique allows the formation of 
nanoparticles at mild temperature conditions. The 
outcomes demonstrated that Clobetasol propionate 
loaded nanostructured lipid carrier with natural lipid 
were non-toxic and accomplished 80.50% entrapment 
with better flow properties.The optimized formulation 
had particle size 160.40 nm. The in-vitro drug release 
study was undertaken at 37±0.5°C in double distilled 
water at pH 5.5 phosphate buffer containing 50mg 
Clobetasol propionate nanostructured lipid carrier 
formulation showed a controlled release upto 12 hours. 
Drug release data verified prolonged drug release 
obeying the Higuchi model (r2 = 0.981). The developed 
hydrogel formulations presented pH, viscosity, and 
spreadability in an acceptable range for easy topical 
application. Results indicated amongst nine (9) 
formulations, F4 & F5 gave better results in each 
evaluation parameters. The lipid based nano-
formulation which is recently discovered appears 
promising for the treatment of psoriasis as    they hold 
the ability to increase the local concentration of 
corticosteroid in the deep layers of skin along with                 
the greater drug retention in the epidermal and dermal 
region which is the key site for the pathogenesis of 
psoriasis. Due to biodegradable, biocompatible, 
nontoxic,  and non-irr i tat ing propert ies, l ip id 

nanocarriers are preferred. Lipid nanocarriers facilitate 
skin permeation through adhesion, occlusion, and 
hydration effects on the skin. On concluding, the newly 
developed formulation is an expectant modality for the 
cure of psoriasis.KEYWORDS:  Psoriasis, Clobetasol 
propionate, Nano-structured lipid carrier, Topical 
delivery, Natural lipid

[P7-1078] Milk nanoparticles as emerging tool for 
novel drug delivery systems

Jitendra Kumar, Priya Sharma, Suneel Kumar Onteru, 
Dheer Singh. Molecular Endocrinology, Functional 
Genomics & System Biology Laboratory Animal 
Biochemistry Division, ICAR-National Dairy Research 
Institute, Karnal-132001, India.

To overcome the limitations of antibiotic efficacy in 
pharmaceutical fields due to antibiotic resistance and 
treatment costs. Milk nanoparticles have been 
recognized as new potential candidates for drug 
delivery for the treatment of various diseases. Milk 
nanoparticles are also known as milk extracellular 
vesicles (mEVs). Keeping antibiotics effective, stable, 
and able to achieve adequate concentrations at 
infection sites is a major challenge when it comes to 
antimicrobial therapy. To overcome this problem in the 
present study, mEVs-loaded antibiotics were 
successfully developed for the delivery of hydrophilic 
antibiotics at the target site by using active and passive 
loading methods. In different techniques, antibiotics 
were quantified by analyzing the absorbance spectra of 
mEVs. Dynamic light scattering (DLS) was used to 
determine the phase plot, electrophoretic mobility, zeta-
potential distribution, and frequency shift of antibiotic-
loaded mEVs, and transmission electron microscopy 
was used to analyse morphological characteristics. Our 
fi n d i n g s  s h o w  t h a t  m E V s  l o a d e d  w i t h 
aminobenzylpenicillin are more stable than those that 
are not, and that their therapeutic effects are enhanced. 
According to our results, mEVs significantly enhanced 
antibiotic stability as well as the retention of mEVs in the 
physiological environment, as demonstrated by in vitro 
and in vitro anti-bacterial and kill ing kinetics 
experiments with pathogenic S. aureus. The killing % of 
aminobenzylpenicillin-loaded mEVs was 74.35%, while 
the killing % of un-loaded ABP was 34.46%. The 
aminobenzylpenicillin-loaded mEVs kill 53.8% more 
than the un loaded mEVs.  The act iv i t ies  o f 
aminobenzylpenicillin and ABP-loaded mEVs were 
2.04×105 and 2.42×106 unit/ml respectively. The 
method used in this study may facilitate effective 
approaches for assessing and enhancing the 
therapeutic effects of ABP-loaded mEVs with high killing 
performance.

[P7-1079] Anabolic peptide encapsulated lipidic 
nanocarriers for osteoporotic therapy

Sagar Salave, Derajram Benival. National Institute of 
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Pharmaceutical Education and Research (NIPER), 
Ahmedabad 382355, India.

The objective of the present work was to develop PTH 
(1-34) loaded stealth nanoliposomes (PTH-LPs) by 
employing the use of the Quality by Design (QbD) 
approach. Risk identification was carried out using the 
Ishikawa fishbone diagram. PTH-LPs were optimised 
using Box Behnken Design, a type of response surface 
methodology to examine the effect of independent 
variables on dependent variables such as particle size 
and % entrapment efficiency (%EE). Design space was 
generated for PTH-LPs to reduce inter-batch variability 
during the formulation development process. Further, 
cytotoxicity assay, cell proliferation assay, calcium 
calorimetric assay, mineralised nodule formation and 
cellular uptake assay was carried out on MG-63 
osteoblast like cells. The results obtained from these 
studies demonstrated that lipid concentration had a 
significant positive impact on particle size and %EE, 
whereas cholesterol concentration showed a reduction 
in %EE. The particle size and %EE of optimized 
formulation were found to be 147.76 ± 2.14 nm and 
69.18 ± 3.62% respectively. Optimised PTH-LPs 
showed the sustained release profile of drug. In-vitro 
cell evaluation studies showed PTH-LPs have good 
biocompatibility with osteoblast cells. The cell 
proliferation study revealed that PTH-LPs induced 
osteoblast differentiation which resulted into 
improvement in formation of mineralized nodules in 
osteoblast cells. The outcome of the present study 
conclusively demonstrated the potential of the QbD 
concept to build quality in PTH-LPs with improved 
osteoanabolic therapy in osteoporosis.

[P7-1080] Functionalized curcumin loaded 
mesoporous nanoparticulate drug delivery system 
for oral cancer 

1 2 2Nasir Vadia , Priya Patel  and Anand Gondhiya . 
1Faculty of Pharmacy, Marwadi University, Rajkot-

2360003, Gujarat, India. Department of Pharmaceutical 
Sciences, Saurashtra University, Rajkot- 3600, Gujarat, 
India.

Curcumin- loaded mesoporous  s i l i ca -based 
nanoparticulate drug delivery system was developed for 
targeting the therapeutic agent to tumor tissues for oral 
cancer. The drug was entrapped within functionalized 
mesoporous material, MCM-41 by solvent evaporation 
technique, and folic acid was used as a targeting agent. 
The developed formulation was optimized by a 
statistical approach i.e., Box Behnken Design. The 
characterization of physicochemical properties of the 
developed formulat ion concerning the drug, 
mesoporous material, and other excipients was 
performed by differential scanning calorimeter, Fourier 
transformed infrared spectroscopy, particle size 
analyzer, scanning electron microscopy, X-Ray 
diffraction, nuclear magnetic resonance spectroscopy, 

and dissolution test apparatus. The influence of 
functionalized mesoporous MCM-41 nanoparticles on 
curcumin bioavailability was checked by an In-vivo 
study performed using an animal model. The drug 
entrapment capacity was found to be 85% with a 
considerable enhancement of bioavailability. The 
functionalization of MCM-41 mesoporous material lead 
to the sustained release of the medicament in all tested 
conditions. Curcumin-loaded mesoporous silica 
nanoparticles with the active targeting agent folic acid 
were found to be adequate for the active targeting of 
drug to tumor tissues of oral cancer. 

[P7-1081] Preparation and optimization of 
mucoadhesive nanoparticulate lm for oral 
squamous cell carcinoma (OSCC)

Tejas Girish Agnihotri, Tanuja Shinde, Aakanchha Jain. 
Deapartment of Pharmaceutics, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Ahmedabad, Gujarat, 382355, India.

According to National Cancer Institute (NCI), Oral 
Squamous cell carcinoma (OSCC) is a multistep 
process having 4 stages depending on the size, tissue 
damage and spread of the tumor to lymph nodes. In the 
year 2020, Asia ranked first among all the continents 
with an estimated 2,48,360 new cases of lip and oral 
cancer. OSCC, categorized under head and neck 
cancer, is the sixth most common cancer type of oral 
cavity causing damage to oral epithelial linings of 
mucosa. In this work, polymeric nanoparticles (NPs) 
were formulated with hydroxyurea (HU) as a model drug 
and the formulation was optimized utilizing QbD 
approach. The polymer: drug concentration, organic: 
aqueous phase ratio, magnetic stirring speed and 
polyvinyl alcohol concentration were chosen as 
independent variables while response variables were 
particle size, PDI, and entrapment efficiency. The 
optimized batch had particle size of 236.7 nm with PDI 
of 0.07 and entrapment efficiency of 77%. It was further 
evaluated for in vitro drug release and after 3h, 97% 
drug release was observed from drug solution in dialysis 
bag (Mol wt. cut off 12 KDa) while only 21% drug was 
released from NPs after 3h; however, after 24h, the drug 
release was found to be 27% indicating sustained drug 
release of HU-loaded NPs. Further the optimized 
nanoparticles were formulated into mucoadhesive film 
to overcome the problems faced by oral administration 
of HU and evaluated for weight variation, thickness, 
swelling, muco-adhesion study and mechanical 
strength. Based on the promising results, this 
mucoadhesive film incorporating HU-loaded NPs could 
be viable option for the treatment of OSCC.

[P7-1082] Therapeutic efcacy of Meloxicam loaded 
solid lipid nanoparticles topical gel in managing 
osteoarthritis in rats
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Vaskuri G S Sainaga Jyothi, Chanti K, Siva S, Kumari 
Preeti, V Bhandari, Singh SB, Jitender Madan. National 
Institute of Pharmaceutical Education and Research, 
Hyderabad, Telangana.

Solid lipid nanoparticles (SLNs) have widely been 
explored in the topical delivery of drug across the skin. 
Functional group and chain length of lipids are one of 
the parameters that effects the skin penetration ability of 
SLNs and evaluated experimentally and correlated with 
the docking studies. The study was performed with 
palmitic acid, stearic acid, arachidic acid and behenic 
acid of different carbon chain lengths and stearylamine, 
stearyl alcohol, stearic acid and tristearin possessing 
different functional groups as lipids in SLNs. Meloxicam 
was loaded in the SLNs for the topical delivery of drug in 
managing osteoarthritis. All the fabricated SLNs were in 
the size range of 186±5 nm to 252±4 nm with 
polydispersi ty index <0.3 and evaluated by 
transmission electron microscopy. The entrapment 
efficiency of SLNs were found to be in the range of 
89.13±0.1 % to 97.81±0.01 %. SLNs gels were 
prepared with chitosan as gelling agent and evaluated 
flux values by performing the ex vivo skin permeation 
studies. The flux values of SLNs were correlated with 
docking score exhibiting a parabolic relation of lipid 
chain length with permeation. Stearylamine SLN 
showed highest flux value of 0.76 ±0.03 μg/cm2/h, 
hence evaluated for MIA induced osteoarthritis in Wistar 
rats. Thickness of knee joint, x-ray radiography 
analysis, inflammatory cytokine (IL-1β, TNF-α, IL-6 and 
IL-10) levels by ELISA and histopathology of knee joint 
were performed and explicated the potential of 
meloxicam SLN gel in managing pain and inflammation 
allied with osteoarthritis and the efficiency was 
comparable to the meloxicam oral dispersion, etoricoxib 
marketed gel and diclofenac marketed gel.

[P7-1083] Tofacitinib citrate loaded nanoemulgel for 
t h e  e f f e c t i v e  m a n a g e m e n t  o f  2 , 4 -
Dinitrochlorobenzne induced atopic dermatitis like 
symptoms in mice model

Srividya Atmakuri, Shweta Nene, Harsha Jain, Ramesh 
Joga, Geetanjali Devabattula, Chandraiah Godugu, 
Sau rabh  S r i vas tava .  Na t i ona l  I ns t i t u t e  o f 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, Telangana, 500037, India.

Atopic dermatitis (AD) is a chronic, inflammatory skin 
disorder with relapsing nature. AD is prevalent mainly in 
childhood, but in some cases, it may progress into 
adulthood. Current treatment strategies include topical 
and systemic corticosteroids and topical calcineurin 
inhibitors, but they suffer from several adverse effects. 
Janus kinase-signal transducer and activation of 
transcription (JAK-STAT) pathway inhibitors have 
shown potential in various inflammatory skin diseases, 
including AD. The clinical investigation of tofacitinib 
citrate (2% ointment), a JAK-STAT inhibitor, has shown 

potential in managing AD. Our research is focused on 
the formulation, in-vitro and in-vivo evaluation of 
tofacitinib citrate-loaded nanoemulgel for managing AD. 
Tofacitinib citrate (0.5% w/w) nanoemulsion was 
formulated using the spontaneous nanoemulsification 
method. The nanoemulsion has shown a particle size of 
176 ± 11.3 nm. The nanoemulgel was formulated using 
SEPINEO™ P 600 gel base and depicted pseudoplastic 
shear thinning behaviour. In-vivo efficacy of tofacitinib 
citrate nanoemulgel was evaluated in the 2,4-
Dinitrochlorobenzene induced AD-like symptoms in 
Balb/c mice model. The severity score, histopathology 
of skin and the results of enzyme-linked immunosorbent 
assay (ELISA) have shown a marked decrease in the 
signs and symptoms of AD in the mice. The preliminary 
studies in animal model portrayed in this research could 
potentiate the clinical translation of tofacitinib citrate 
nanoemulgel for AD patients.

[P7-1084] Development and evaluation of novel 
formulation of chebulinic acid for colon specic 
drug delivery

Bigul Yogeshver Bhardwaj, Priyanka Vishwas, Poonam 
Negi. School of Pharmaceutical Sciences, Shoolini 
University, Solan 173229, Himachal Pradesh, India.

Introduction: Terminalia chebula, is employed as major 
ingredient in Ayurvedic formulations. Chemical analysis 
of these formulations has revealed a number of 
pharmacologically interesting components including 
chebulinic acid. Chebulinic acid has shown to exhibit 
antiulcer activity since it possesses antisecretory, 
antioxidative and anti-inflammatory action. In spite of 
huge potential of chebulinic acid in gastrointestinal 
problems, its use in pharmaceutical field is limited 
because of its high hydrophobicity and poor aqueous 
solubility. Objectives: the present research work aimed 
to formulate chebulinic acid loaded alginate 
microspheres for local treatment of ulcerative colitis. 
The best-optimized microsphere was compressed in 
the form of matrix-forming tablet for the colon targeting. 
Methodology: Chebulinic acid loaded microspheres 
was prepared employing emulsion cross linking method 
and were evaluated for particle size and PDI by master 
sizer and Entrapment efficiency by ultracentrifugation, 
on the basis of them microsphere were selected. The 
entrapment of chebulinic acid inside microsphere was 
confirmed by XRD, DSC and FT-IR. Further, chebulinic 
acid- loaded matrix tablets were evaluated for in vitro 
release kinetics in colonic condition. Result: Particle 
size of microspheres were within the range of 927.8 – 
1439 nm, and PDI range within 0.168 – 0.764nm. 
Spherical shaped microspheres were confirmed by 
scanning electron microscopy. In vitro release kinetic 
showed regression coefficient of microsphere matrix 
tablet formulation was found to be 0.9552, it shows that 
drug release follows peppas model for matrix tablets. 
Thus, study suggest that chebulinic acid based 
microsphere loaded matrix tablet is appropriate for 
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colon target.  Conclusion: The present study proved 
that chebulinic acid microsphere loaded matrix tablets 
can be the ideal delivery system for colonic delivery.

[P7-1085] Simplifying the regulations in biosimilars

Patnam Jayasri Devi.  NIPER Hyderabad.

Biologics are a significant component and are used in 
the diagnosis and therapy of many diseases involves 
creating compounds from biological sources. Biologics 
are a rapid growing class that has become a dominant 
therapeutic modality due their clinical and commercial 
success. Biosimilars are not generic drugs because 
they are not exact duplicates of the original biologics. 
However, the expertise obtained with the original 
biologics is what determines whether these drugs will be 
licenced. The objective of the present perspective is to 
simplifying the regulations in biosimilars.

[P7-1086] Nanomaterials: Risk and opportunities

Saba Naqvi*. Department of Pharmacology & 
Toxicology/Regulatory Toxicology, National Institute of 
Pharmaceutical Education and Research (NIPER-R), 
Lucknow(UP)-226002. *E-mai l :wr i tetosaba@ 
yahoo.com;saba.naqvi@niperraebareli.edu.in

Nanotechnology is one of the most promising tools in 
the fields of biomedicine, materials science, electronics, 
energy, diagnostics, & therapeutics. Due to its nanosize 
range, unique physico-chemical nature, ability to exploit 
surface engineered biocompatible and biodegradable 
properties, nanomaterials shown innovative, and 
cutting-edge approach for drug delivery. On the other 
hand, nanomaterials, due to their small size, enter into 
the cell's nucleus and blood-brain barrier easily and 
traverse the body's organs via interactions with 
proteins/ other biological components, evoking 
inflammatory and toxic immune responses. Moreover, 
negative impact of nanomaterials on human health is 
one of the significant issues on exhausting nano-
products. The assessment tools and characterization 
techniques play a vital role in overcoming the 
challenges, while the cytotoxic assays involve 
nanopar t i c le  shape ,  morpho logy,  and  s ize 
consideration. Selenium is an essential element, 
naturally occurring mineral found in soil, water & certain 
food articles. Se supplementation is required especially 
for those having Se deficiency. Dietary supplement of 
selenium occurs in several forms such as selenocysteine, 
selenite, selenomethionine, and selenate. On the other 
hand, the selenium also exhibits ROS generating ability 
and leads to oxidative stress. The elemental selenium 
having narrow therapeutic margin as compared with 
selenium nanoparticles which is having reduced 
toxicity. Recently, Se supplement as selenium 
nanoparticles has gained worldwide attention due to its 
bioactive properties. The toxicological profile of 
selenium nanoparticles and its biodistribution in 

different age groups is not known. We did comparative 
biodistribution of selenium nanoparticles in 3-week and 
8-week old SD rats w.r.t to free drug & performed in vivo 
imaging. Along with metal nanoparticles (zinc, iron, 
gold) our lab is also working on the nanomedicine for 
delivering neurotherapeutics across BBB using 
different pharmacological approach.

[P7-1087] Development of LHRH conjugated PLGA-
PEG nanoconjugates for site specic delivery of 
curcumin and siRNA to lung cancer cells

1,2 2Madhuchandra Lahan , Trideep Saikia , Kalpajit 
3 3 4Dutta , Rituraj Bharadwaj , Rinku Baishya , Subhash 

3 2 1Medhi , Bhanu P Sahu . Assam Science and 
2Technology University, Guwahati, India, Girijananda 

Chowdhury Institute of Pharmaceutical Science, 
3Guwahati, India, Department of Bioengineering and 

4Technology, Gauhati University, India, CSIR-North 
East Institute of Science and Technology, Jorhat, India.

The major challenge in effective cancer chemotherapy 
is its severe systemic cytotoxicity and drug resistance. 
The present work is a novel approach for active 
targeting of drug to the cancer cells with LHRH as 
ligand, and combating the drug resistance by using a 
potential p-gp inhibitor downregulating the efflux pump 
and BCL2 siRNA downregulating the non-pump resistance.

In the present study, PLGA-PEG-LHRH nano 
conjugates were developed for active targeting to 
cancer cells. The anticancer drug Curcumin (CUR) and 
Bcl-2 siRNA were encapsulated within the NCs by 
double emulsion solvent evaporation technique. The 
peptide conjugation was confirmed by FTIR, XPS and 
1H NMR study. The CUR-siRNA loaded NCs were 
characterised by particle size and size distribution, Zeta 
potential, TEM, drug release study etc. The in vitro cell 
cytotoxicity study was conducted using A549 human 
lung cancer cell lines.The prepared NCs showed a 
homogenous size distribution (176-187 nm) and 
negative zeta potential (−17.0 to −17.4 mV). The in vitro 
drug release studies showed the sustained release 
pattern, TEM study revealed the homogeneity and 
surface conjugation of the ligand. Cytotoxicity study 
showed higher cell inhibition as compared to the non-
targeted PLGA NPs and CUR suspension. The study on 
cell uptake and extent of gene suppression are under 
study.The findings suggest that LHRH-conjugated NCs 
can be prepared successfully and used for treatment of 
lung cancer by actively targeting the cancer cells 
minimizing cytotoxicity and drug resistance.

[P7-1088] Micellar system for Oral Paclitaxel 
Delivery: Inuence on Pharmacokinetics and 
Antitumor Efcacy

Shamandeep Kaur, Abhay T. Sangamwar. Department 
of Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S Nagar, 
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Punjab, 160062, India.

OBJECTIVE: The objective of the present study was to 
explore the biopharmaceutical performance of newly 
synthesized amphiphilic graft copolymer of low 
molecular weight (LMW Cmc) carboxymethyl chitosan 
and kaempferol (KMF) and to investigate its application 
to oral delivery of paclitaxel (PTX). METHODOLOGY: 
Initially, LMW Cmc was hydrolyzed from high-molecular 
weight carboxymethyl chitosan using phosphotungstic 
acid as catalyst. The amidation reaction was carried out 
between the carboxyl group of KMF and amine group of 
LMW Cmc (M̅v ~ 0.834 × 103 Da). The formation of 
amphiphilic graft copolymer was confirmed by 1H NMR 
and IR spectroscopy. An optimized copolymer was then 
self-assembled into polymeric micelles using co-solvent 
evaporation technique to encapsulate PTX. The 
micellar system was characterized for physicochemical 
properties along with stability and release. Finally, PTX-
loaded polymeric micelles were evaluated for 
pharmacokinetic performance as well as antitumor 
efficacy. RESULTS: IR spectroscopy and 1H NMR 
techniques confirmed the successful amidation 
between Cmc and KMF. In aqueous medium, these 
amphiphilic conjugates are self-assembled to form 
core-shell structural micelles in nano range. The 
fluorometry was carried out to determine the critical 
micelle concentration which ranged from 10 to 50 µg/mL 
according to degree of substitution. Cmc-KMF (Cmc-
KMF with a charged molar ratio of KMF to glucosamine 
units of Cmc ~ 1) has shown maximum PTX loading up 
to 13.62 ± 0.0006%. TEM images of both blank micelles 
and PTX-loaded polymeric micelles demonstrated 
spherical shape with particle size below 250 nm. 
Optimized polymeric micelles were stable in the 
gastrointestinal conditions. An in-vitro release study in 
simulated gastric and intestinal fluid demonstrated slow 
and pH dependent release of PTX from polymeric 
micelles. The pharmacokinetic study on Sprague-
Dawley rats revealed a 2.51-fold increase in the oral 
bioavailability of PTX. Further, polymeric micelles have 
shown promising antitumor efficacy.CONCLUSION: 
The above results suggested that Cmc-KMF based 
polymeric micelles are a promising strategy for oral 
delivery of PTX.

[ P 7 - 1 0 8 9 ]  E n h a n c e d  b i o p h a r m a c e u t i c a l 
performance of Celecoxib through drug-salt-
polymer amorphous system and revelation of 
intermolecular interactions

1 1 2Ridhima Singh , Sumit Mukesh , Goutam Mukherjee , 
3 4 1Nathan Steenbuck , Carolina Demidova , Prachi Joshi , 

1 2 1Abhay Sangamwar , Rebecca C. Wade . Department 
of Pharmaceutics, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 

2Sector-67, Punjab, 160062, India. Center for Molecular 
Biology (ZMBH), DKFZ-ZMBH Alliance, Heidelberg 
University, Im Neuenheimer Feld 282, 69120 
Heidelberg, Germany, and Heidelberg Institute for 
Theoretical Studies (HITS), 69118 Heidelberg, 

3Germany. Institute of Pharmacy and Molecular 
Biotechnology (IPMB), Heidelberg University, Im 
Neuenheimer  Fe ld  364,  69120 Heide lberg, 

4Germany. Faculty of Chemistry, Heidelberg University, 
Im Neuenheimer Feld 364, 69120 Heidelberg, 
Germany.

For decades, most of the poorly water-soluble drugs 
(PWSD) in the research pipeline have been 
commercialized as amorphous solid dispersions 
(ASDs) due to the effectiveness of this technology for 
enhancing pharmaceutical performance of drugs. 
However, ASDs are associated with certain limitations 
of reduced physical stability, low drug loading and sub-
optimal drug release, leading to incomplete absorption. 
We introduce a supersaturated amorphous drug-salt-
polymer system for the prototype drug celecoxib which 
involves in situ salt formation within the polymer matrix 
as a novel approach to alleviate the existing problems. 
Experimental and computational characterization of the 
intermolecular interactions between the drug and the 
excipients plays a major role in modulating the 
bioavailability of the PWSD. Notably, drug-polymer 
interaction energies computed in silico correlated with 
the prolonged stability of the developed supersaturated 
s y s t e m s ,  w h i c h  e x h i b i t e d  a u g m e n t e d 
biopharmaceutical performance, and offer the prospect 
of reduced dosage regimen with cost effectiveness and 
fewer side effects.

[P7-1090]  Overcoming the chal lenges of 
combination drug therapy via oral route

1 2P r a c h i  J o s h i ,  J e n n i f e r  K e i s e r ,  A b h a y  T 
1 1Sangamwar . Department of Pharmaceutics, National 

Institute of Pharmaceutical Education and Research 
2(NIPER), S.A.S Nagar, Punjab, 160062, India, Swiss 

Tropical and Public Health Institute Kreuzstrasse 2, 
4123 Allschwil, Basel, Switzerland

New age helminthiasis attracts combination drug 
therapy due to resistance to the existing drugs and no 
new drugs in the development pipeline to address this 
infection. The drug-drug interaction and precipitation in 
the gastrointestinal tract in the combination therapy is 
not addressed well in the literature. In our study we have 
formulated a novel supersaturated drug delivery system 
comprising Albendazole (ABZ) and mebendazole 
(MBZ). As reported in literature both drugs display 
synergistic effect when given in combination. However, 
the issue of solubility still remains unanswered. Based 
on preliminary studies Eudragit polymers were selected 

177



for development of amorphous solid dispersion (ASD) 
through spraying drying method. The formulation was 
characterized using microscopic, thermal and 
crystallographic technique. Formulation was evaluated 
i n  te rms  o f  so lub i l i t y,  d i sso lu t i on ,  i n  v i vo 
pharmacokinetic and in vivo pharmacodynamics. 
Intermolecular interaction between drug and polymer 
were investigated using fourier transform infrared 
spectroscopy and nuclear magnetic resonance. 
Additionally, stability was examined for 6 months. 
Amorphizaion of drugs was confirmed using differential 
scanning calorimetry and powder X-ray diffraction. The 
solubility of binary and ternary ASDs was enhanced 3-4 
folds as compared to crystalline drug. Similar results 
were obtained with in vitro dissolution study where 
release rate was increased with ASDs. Significant 

0-24increase in C  and AUC  was observed with ASDs. max

The efficacy of ternary ASD was equivalent even at 
dose reduction however with drugs the activity was 
reduced. FTIR and NMR confirms role of hydrogen 
bonding in formulation stabilization. The formulation 
was found to be stable for 6 months at ambient 
conditions.   

[P7-1091] “Glutamine trap” driven mixed micelles of 
lapatinib for targeting triple negative breast cancer

Rohan Ghadi, Sanyog Jain. Centre for Pharmaceutical 
Nanotechnology, Department of Pharmaceutics, 
NIPER S.A.S. Nagar, Sector 67, Punjab-160062, India.

Clinically, aggressive cancers like Triple negative breast 
cancer (TNBC) require glutamine for growth and 
survival. This results in circulating glutamine extraction 
by the tumor being much greater than that for any 
organs, behaving as a “glutamine trap”. Further, the 
glutamine transporter ASCT2 is highly expressed on 
TNBC. Thus, glutamine stapled mixed micelles (LPT G-
MM) can selectively facilitate their ASCT2 transporter 
mediated cellular uptake. This could improve the 
efficacy and reduce the dose dependent toxicity of LPT. 
Two different polymers i.e., glutamine-Pluronic® F127 
conjugate (PG) and docosahexaenoic acid- Pluronic® 
P123 conjugate (P-DHA) were synthesized and used 
for preparing LPT G-MM using thin film hydration 
technique. LPT G-MM were optimized, extensively 
characterized for different quality attributes and 
performance was investigated using series of in vitro 
investigations. LPT G-MM exhibited optimum particle 
size (109.50 ± 10.12 nm), PDI (0.144 ± 0.045) and 

entrapment efficiency (∼91.50 ± 3.32 %). The 
transmission electron microscopy revealed the 
spherical shape of LPT G-MM. The in vitro release study 
showed biphasic and sustained release pattern of LPT 
from LPT G-MM and were compatible for intravenous 
administration (no hemolytic potential). LPT G-MM 

exhibited augmented cellular uptake, greater 
cytotoxicity, lower IC50 value and significantly higher 
apoptosis index in MDA-MB-231 and 4T1 cell lines as 
c o m p a r e d  t o  f r e e  L P T.  F u r t h e r m o r e ,  t h e 
pharmacokinetic profile of LPT G-MM revealed an 
increase in t1/2 and AUC (0→∞) compared to free LPT. 
Finally, treatment with LPT G-MM demonstrated 
significant cutback in the % tumor volume and serum 
toxicity markers as compared to free LPT. Thus, LPT G-
MM displayed promising therapeutic potential, paving a 
new path for efficient LPT delivery.

[P7-1092] Exploring ASB transporter assisted 
t a r g e t e d  b i l o s o m e s  f o r  i m p r o v i n g  o r a l 
bioavailability of insulin

Nallamothu Bhargavi and Prof. Sanyog Jain. Centre for 
Pharmaceutical Nanotechnology, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S Nagar, Punjab-160062, India.

Due to unfavourable parental therapy and the clinical 
demand for Insulin (IN), oral delivery strategies are 
becoming popular compelling needs to circumvent 
above mentioned constrains. However culpable 
physicochemical properties of IN like poor permeability 
and instability in GI fluids keep onerous challenges to 
deliver it orallly. Thus, the present investigation deals 
with development of targeted bilosomes to improve 
permeability, gastrointestinal stability and oral 
therapeutic efficacy of IN. Reverse phase evaporation 
technique was adopted to prepare the bilosomes and 
evaluated for their critical quality attributes. The 
developed formulations with different bilesalts showed 
the particle size of < 400 nm and PDI of 0.2±0.3 along 
with %EE of ~ 70%. The prepared formulations posed 
IN showed its chemical and conformational intactness 
and also rendered higher protection in biological fluids 
without hampering the desired quality attributes. 
Quantitative Caco-2 cell lines uptake studies revealed 
the higher uptake of anionic bilosomes (~ 4-fold 
increment) through ASBT compared to cationic 
bilosomes (~1.3 fold), and the results were correlated 
with ex vivo permeability and SK-BR-3 exocytosis 
studies. The in vitro release studies depicted sustained 
release of IN from developed formulations and Caco-2 
cell viability studies demonstrated the biocompatibility 
(~90%) of anionic bilosomes. The in vivo pharmacody 
namics studies demonstrated that ~1.5-fold increment 
in AUC with ~50% decrease in the blood glucose levels, 
while in vivo pharmacokinetic studies revealed the ~1.3-
fold improvement in AUC with ~ 30 % bioavailability of 
developed formulations. Thus, these studies depicted 
the importance of understanding the substrate 
specificity of ASBT transporter and the targeted 
bilosomes potential to improve the oral bioavailability of 
insulin. 
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[P8-1002] Polyvalent TNF-α binding domain 
antibody

Suraj Shinde, Sandeep, Abhay H. Pande. Department 
of Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

It is now well known that chronic inflammatory illnesses 
are the primary factor in more than half of all fatalities 
worldwide. Increased TNF-α level is a major contributor 
to the various inflammatory disorders such as Psoriasis, 
IBD, Arthritis, COVID-19 etc. By preventing TNF-α from 
interacting with its receptors, inflammatory signaling 
pathways are inhibited. Antibodies and antagonists that 
block TNF-α are widely utilized to treat inflammatory 
diseases. Five TNF-α inhibitors (Etanercept, Infliximab, 
Adalimumab, Certolizumab pegol, and Golimumab) 
and numerous biosimilars are currently used in the 
market for the treatment of various inflammatory 
disorders. However, the development of novel superior 
biologics is still required. As a potential substitute for 
conventional monoclonal antibodies (MAbs), domain 
antibodies (DAbs) have evolved. In this poster we 
present our data on designing, cloning and expression 
of polyvalent TNFα-binding domain antibody.

[P8-1003] Indibulin, A colchicine-site binding anti-
tubulin agent, displays the least afnity towards β-
iii tubulin isotype – a possible reason for its reduced 
neurotoxicity

1 1Shweta S. Prassanawar , Anuradha Kumari , Dulal 
1 , 2 1Panda .  Depar tmen t  o f  B iosc iences  and 

Bioengineering, Indian Institute of Technology Bombay, 
2Mumbai-400076, India, National Insti tute of 

Pharmaceutical Education and Research, S.A.S Nagar, 
Mohali, Punjab-160062, India.

Indibulin, a potent microtubule-depolymerizing agent 
with strong anti-tumor activity, was found to be 
ineffective in neuronal cells as it failed to depolymerize 
neuronal microtubules. In addition, unlike other 
microtubule-targeting agents, indibulin did not cause 
neurotoxicity in pre-clinical studies. To understand the 
basis of this differential activity of indibulin towards 
neuronal cells, we have explored the binding of indibulin 
to tubulin and investigated its cytotoxic activity in 
neuroblastoma cells. Molecular docking analysis and in 
vitro competitive assays hinted that indibulin binds to 
tubulin at the colchicine-binding site. Further, indibulin 
was found to be cytotoxic against undifferentiated 
neuroblastoma cells, whereas it was less sensitive to 
differentiated neuronal cells. Upon differentiation, 
neuronal cells are known to express higher levels of βIII-
tubulin isotype. Therefore, using homology modeling, 
we generated 3D structures for βI, βII, βIII, and βIV-
tubulin isotypes and studied their interaction with 
indibulin using molecular docking. Indibulin and 

colchicine exhibited the least binding affinity towards 
βIII tubulin. The binding energy of indibulin for βIII-
tubulin was -9.39 kcal/mol, which indicates lesser 
affinity than the other isotypes, for which the average 
binding energy was -10.6 kcal/mol. To corroborate this, 
we assessed the effect of indibulin in βIII-tubulin-
depleted differentiated neuronal cells and found that 
indibulin displayed enhanced cytotoxicity. Similarly, 
colchicine showed increased cytotoxicity but not 
vinblastine. This suggested that the efficacy of 
colchicine-site binders is sensitive to βIII tubulin levels 
in neuronal cells. In conclusion, the results provide 
insight into the possible role of βIII tubulin in modulating 
the neurotoxicity induced by colchicine-site binders.

[P8-1004] Expression of dengue virus 1–4 
serotypes envelope domain EDIII using silkworm 
expression system and their display on dengue 
virus-like particle

1 1,2Krishna Raja Muthuraman  and Enoch Y Park . 
1Department of Bioscience, Graduate School of 
Science and Technology, Shizuoka University, 

2Shizuoka 422-8529, Japan, Research Institute of 
Green Science and Technology and Laboratory of 
Biotechnology, Shizuoka University, Shizuoka 422-
8529, Japan.

Dengue, an arboviral disease caused by any of the four 
dengue virus serotypes, is transmitted primarily through 
Aedes aegypti mosquitoes. With 390 million annual 
infections, it is crucial to reduce the disease burden. As 
only one vaccine is licensed for use with limitations, 
better vaccines are in need. Antibody-dependent 
enhancement (ADE) property has been enforced to 
design a tetravalent-based vaccine targeting all four 
serotypes. Thus, a capsid displaying the envelope 
domain III (EDIII) regions of all four serotypes was 
developed in this study. EDIII of all four serotypes were 
amplified with fused streptavidin and affinity tag for 
purification. Each EDIII region and capsid of serotype 2 
without the anchor or transmembrane region were 
cloned separately into the pFastBac1 vector, followed 
by an expression in silkworm larvae using recombinant 
Bombyx mori nucleopolyhedrovirus (BmNPV) bacmid. 
EDIII regions of 46 kDa and capsid expressed in the fat 
body of silkworm larvae were purified separately using 
anti-flag affinity. In addition to anti-flag, respective anti-
envelope and anti-capsid were confirmed by western 
blot. Dynamic light scattering (DLS) analysis predicted 
the size to be around 30 nm, and the TEM image reveals 
the non-enveloped capsid. Binding affinity with heparin 
was individually confirmed using isothermal titration 
calorimetry (ITC). Streptavidin of EDIII conjugates with 
biotin of capsid to form a tetravalent display of EDIII. 
Hence, our study developed a possible tetravalent 
vaccine candidate for dengue, displaying the EDIII of 
four serotypes. Immunological properties will be 
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performed soon.

[P8-1005] A mechanistic study on the tolerance of 
PAM distal end mismatch by SpCas9

1# 1Rudra Chakravarti , Dhritiman Dey , Velayutham 
1 2Ravichandiran , ,Syamal Roy  and Dipanjan 

1 1Ghosh , National Institute Of Pharmaceutical Education 
And Research-Kolkata, Indian Institute Of Chemical 
Biology-Kolkata.

CRISPR-Cas9 emerged as a cheap and efficient 
genome editing tool. However, its therapeutic 
application is limited due to its off-target activity. To have 
a better understanding of this off-target effect, we 
concentrated our efforts on its mismatch-prone PAM 
distal end. Current off-target prediction algorithms use 
RNA-DNA complementation derived energy as a major 
factor in predicting off-target effect. RNA-DNA 
complementation derived energy drives Cas9 
conformational change, which in turn drives its 
functional activity. In the case of lower RNA-DNA 
complementarity, a partial conformational change 
occurs resulting in a slower reaction rate and partial 
activity. However, extensive mismatches are often 
tolerated despite lower complementation derived 
energy available from RNA: DNA duplex formation. 
Thus the off-target activity of Cas9 depends directly on 
the nature of mismatches. In this work we have showed 
the effect of mismatches in the target DNA on Cas9 
mediated digestion. We have designed a plethora of 
target sites with different types of mismatches at various 
positions. We also showed that, apart from the RNA-
DNA complementation derived energy, the mismatch 
strain on the duplex strand is important for Cas9 activity. 
We also showed that target sites having abnormally 
high or low GC content can result in non-characteristic 
Cas9 activity. Through this work we propose to mitigate 
the off-target effect by considering the physical strain on 
the duplex strands as one of the factors while designing 
an off-target prediction algorithm.

[P8-1006] Preliminary renement of vegetable 
wastes to characterize the availabil ity of 
phytochemicals: Capsicum annum stalk derived 
antimicrobial alkaloids and avonoids

Shashank Pasika, Anushree Gade, Kishore Kumar 
P inapa t i ,  N idh i  S r i vas tava .  Depar tment  o f 
Biotechnology, NIPER-Raebareli, transit-campus, 
Bijnor, Lucknow, 226002, India.

Background and aims: Vegetable wastes contribute to 
the production of many phytochemicals have been 
posited with far evidence. The current study aims to 
characterize the ethanolic extract of Capsicum annum 
stalk (e-CaS) focussing on nitrogen containing 
(alkaloids) and polyphenolic (flavonoids) compounds. 
Methods: e-CaS was screened for total alkaloid and 
flavonoid qualitative and quantitative analysis. Upon 

considerable results, alkaloids and flavonoids were 
isolated, partially purified, and characterized via HPLC, 
FT-IR, and GC-MS separately. Both the samples were 
evaluated for radical scavenging activity (DPPH assay). 
For antimicrobial activity, alkaloid extracts were 
subjected to determine antibiofilm activity against 
Bacillus amyloliquefaciens and Pseudomonas 
aeruginosa while flavonoid extracts were subjected to 
synthesize green silver/copper nanoparticles to inhibit 
Escherichia coli and Propionibacterium acne. Results: 
Total alkaloid (eq. Nicotine) and flavonoid (eq. 
Quercetin) contents of e-CaS were found to be 
1.04mg/g and 135.5μg/g, respectively. Besides, IC50 
values of both the extracts were observed as 
250.67μg/mL and 800μg/mL, respectively. The 
chromatograms and spectrograms of those have 
confirmed the presence of distinct varieties of alkaloids 
(fraction-3/6: caffeine (highly relevant), etc.) and 
flavonoids (fractions-1/2: quercetin, naringenin, rutin, 
etc.). The zone of inhibition (mm) of Bacillus 
amyloliquefaciens and Pseudomonas aeruginosa by 
alkaloid fraction-6 was found to be 17.2±0.26 and 
18.43±0.47, respectively; and %inhibition of biofilm was 
observed as 63.6±1.37 and 74.28±1.04, respectively. 
With acceptable sizes (silver: 83-158 nm; copper: 116-
195 nm), the flavonoid nanoparticles also shown 
significant zone of inhibition of Escherichia coli (silver: 
13mm±0.4; copper: 14mm±0.5) and Propionibacterium 
acne (silver: 15mm±0.5; copper: 16mm±0.34). 
Conclusions: The above findings show that vegetable 
wastes are rich sources of phytochemicals with 
significant antimicrobial and pharmacological activities. 

[P8-1007] A G-quadruplex DNA based biosensor for 
selective detection of ions

1 2 2Sayani Saha , Rajesh K. Patidar , Lachhman Singh , 
2 1 2Khushboo Tiwari , Nidhi Srivastava and Nihar Ranjan , 

1 2Department of Biotechnology, Department of 
Med ic ina l  Chemis t r y,  Na t iona l  Ins t i t u te  o f 
Pharmaceutical Education and Research-Raebareli, 
Bijnor-Sisendi Road, Lucknow 226002, India.

Ions (both cations and anions) have importance in 
biochemical and cellular processes. Excess intake or 
deprivation of metal ions leads to diseases leading to 
fatality. Specific detection of ions is important for 
detection and development of new sensitive diagnostic 
tools for disease prevention and its ultimate therapeutic 
regimens. In this work, we synthesize a fluorescent 
molecule containing benzothiazole core which displays 
large stokes shift in solution.  The nucleic acid-based 
screening of the synthesized styryl benzothiazolium 
compound showed highest selectivity for parallel G-
quadruplex DNA (Pu22) with fluorescence emission in 
the orange range of the spectrum (605 nm). Viscosity 
dependent fluorescence emission studies showed 
'molecular rotor' effect as the plausible reason for the 
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large enhancement in fluorescence emission upon G-
quadruplex DNA binding. The Job plot-based 
stoichiometry determination studies revealed that the 
synthesized compound forms a 1:1 complex with 
nucleic acid host (Pu22). Fluorescence based titration 
studies showed that the synthesized compound binds 
with micromolar affinity with the host DNA G-quadruplex 
(Pu22) with an association constant (K ) 1.31 (± 0.04) × a

6 -110  M . Circular dichroism studies displayed that 
addition of the synthesized styryl benzothiazolium 
derivative doesn't perturb the overall parallel G-
quadruplex structure of Pu22 G-quadruplex, however, 
at higher concentration ligand-aggregation/formation of 
higher order complex was observed. Finally, we used 
this Pu22 G-quadruplex DNA-styryl benzothiazolium 
ligand system to setup a biosensing platform for 
preferential sensing of ions from a pool of different metal 
cations and anions and established its binding 
mechanism as well as limit of detection (LoD). 

[P8-1008] Low levels of bisphenol an exposure 
induce ferroptosis mediated by the production of 
lipid peroxides in SH-SY5Y cells

Nita Shivaji Jangid, Shivani Gurjar, Nidhi Srivastava, 
Ankita Sharma. Department of Biotechnology, National 
Institute of Pharmaceutical Education and Research-
Raebareli, Bijnor-Sisendi Road, Lucknow 2260002, 
India.

Bisphenol A is an endocrine disrupting chemical widely 
used in the production of polycarbonates. It interferes 
with brain growth functioning. Ferroptosis is a newly 
recognized form of regulated cell death having distinct 
characteristics from other cell death pathways. 
Ferroptosis is specified by reduced glutathione 
peroxidase 4 activities, elevation in lipid peroxidation, 
and mitochondrial dysfunction. In this study, we 
explored possible involvement of the iron-dependent 
cell death form i.e., ferroptosis in mediating the BPA-
induced neurotoxicity. Here, human neuroblastoma cell 
line SH-SY5Y was treated with BPA at 0.1, 1 and 10 µM: 
ferrostatin-1 (ferroptosis inhibitor) at 10µM and RSL3 
(ferroptosis inducer) at 3 µM concentration. Upon BPA 
treatment cell viability of SH-SY5Y cells decreased in a 
concentration-dependent manner. At 0.1 µM, 1 µM, and 
10 µM BPA concentration cell viability was 97.63%, 
94.45%(p>0.01), and 86.05%(p>0.001) respectively. 
Cell viability in BPA + FS-1 was higher (88.46%) than 
only BPA (10 µM) treated group (86.16%) indicating the 
alleviating- effect of FS-1 in BPA induced cell death. 
RSL-3 potentiate action of BPA synergistically on cell 
viability of SH-SY5Y indicating decreased cell viability 
(66.86%) than that of BPA treated group (86.63). The 
level of lipid peroxide was 1.16, 1.321 and 1.46/µg 
protein at 0.1, 1 10 µM BPA concentration respectively. 
RSL-3 treatment increased ferroptosis – associated 
lipid peroxidation level. FS-1 alleviated cellular iron 

content, which increased upon RSL-3 exposure. Also, 
level of GSH, GPx, and reactive oxygen species was 
determined. The result from this study indicated that 
ferroptosis has important role in BPA-induced 
neurotoxicity, and further studied for management of 
BPA- associated neurological toxicities.

[P8-1009] A quantum dot prepared from simple 
antibiotics of ampicillin and kanamycin shows high 
antimicrobial efcacy against drug-resistant 
bacteria

Penumaka Sudha Madhavi, Harishchandra, Raghav 
Gupta,  Prakash Kumar,  Debabrata Mandal . 
Department of Biotechnology, National Institute of 
Pharmaceutical Education and Research– Hajipur 
844102, India.

Quantum dots (QDs) have properties intermediate 
between bulk semiconductors and discrete atoms or 
molecules. Self-assembled QDs are typically between 5 
and 50 nm in size and first synthesized in colloidal 
suspension in 1983. The various applications of QDs in 
drug delivery, biosensing, bioimaging etc. have raised 
the hope of its use as an antibiotic/drug for antimicrobial 
resistance which has considered as the major threat by 
WHO in the current century. Here, we have synthesized 
the Kanamycin/Ampicillin-based carbon quantum dots 
(AK-QDs) using the pyrolysis-carbonization method. 
Further, the synthesized fluorescent AK-QD (~12nm) 
were characterized using FT-IR, DLS, XRD, 
fluorescence spectroscopy, and NMR. Efficacy of AK-
QDs was measured against bacterial strains E.coli, 
S.aureus, and multidrug-resistant E.coli using colony 
forming unit (CFU), zone of inhibition and other studies. 
Results indicate that CQD is more effective (~3 fold) 
against multi-drug resistant E. coli strain in comparison 
to Kan+AmP mixture at the same concentration. 
Proteomics studies using LC-HRMS indicated that 
proteins involved in multi-drug efflux/transport, fatty 
acid biosynthesis and chaperone/stress response of the 
resistant bacteria is highly affected due to AK-QD 
treatment. Small molecule inhibitors that target drug 
efflux pumps especially the AcrAB-TolC multidrug efflux 
pump, from E. coli, appear as a new promising and 
attractive approach which can eliminate antibiotic 
resistance. Significant reduction in expression of MDR 
efflux pump AcrAB transcriptional activator explains AK-
QDs high activity against drug-resistant strains. The 
efficacy of AK-QDs against wound healing bacterial 
infection model, in vivo, and drug transport assays will 
further confirm its mechanism of action. 

[P8-1010]  Par icalc i to l  abrogates cardiac 
dysfunction and platelet activation in NAFLD rats: A 
scope for repurposing

Devidas Lahamge, Navya Malladi, Jahangir Alam, 
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Vikas Tiwari, Somwanshi Balaji, Vijay Kumar, S 
Sudhagar, Sanjay K Banerjee. Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research, Guwahati, India.

Background: NAFLD is a group of chronic liver diseases 
where patients are at substantial risk for the 
development of hypertension, coronary heart disease, 
cardiomyopathy, and cardiac arrhythmias, which 
clinically resulting in increased cardiovascular morbidity 
and mortality. In the present study we aim to observe the 
function of heart and platelet activation in a rat model of 
NAFLD and also to observe the effect of Paricalcitol. 
Methods: NAFLD model was developed in rats by 
feeding choline deficient high fat (CDHF) diet for 20 
weeks. Paricalcitol treatment was given to NAFLD rats 
from 12 week to 20 week. We measured the change in 
body weight (BW), (LW/TL) ratio, (HW/TL) ratios. We 
did echocardiography to measure cardiac parameters 
such as LVPW, LVAW, LV, mass, volume, ejection 
fraction, diameter, volume and stroke volume. The 
flowcytometry (for platelet activation study) data 
showed increase in platelets activation and confocal 
microscope (for platelet macrophage interaction) data 
show macrophage was highly interacting with platelets 
of NAFLD rat. Results: There is an increase in body 
weight, heart      weight and HW/TL in NAFLD groups of 
rats. After paricalcitol treatment HW/TL was decreased 
significantly. Echocardiography data showed the 
(LVPW and LVAW) and LV mass was significantly 
increased in NAFLD. Further, ejection fraction, 
fractional shortening and stroke volume were 
decreased in NAFLD. All these parameters were 
reversed after Paricalcitol treatment. Conclusion: The 
study found an association of cardiac dysfunction and 
platelet activation with NAFLD.  Paricalcitol, an FDA-
approved drug for renal failure, was found to be effective 
to reduce cardiac complication and platelet activation in 
NAFLD. 

[P8-1011] Nanoparticles with multienzyme-
mimicking catalytic activities for therapeutic 
applications in liver injury

1 1 1Salil Khajuria , Abhishek Sahu , Department of 
Biotechnology National Institute of Pharmaceutical 
Education and Research (NIPER) Hajipur, Zandaha 
Road, Hajipur, Bihar-844102, India.

Oxidative stress generated from the dysregulated 
reactive oxygen species (ROS) production is linked with 
numerous diseases, including cardiovascular disease, 
liver disease, neurodegenerative disease, and cancer.  
ROS-scavenging nanomaterials are being increasingly 
explored as a new generation of therapeutics through 
counteracting the ROS burden and reducing oxidative 
stress. We have developed an inorganic nanoparticle 
system based on zinc, manganese, and selenium (Zn-
Mn-Se NP) for the treatment of oxidative stress-induced 

liver injury. The chemically synthesized Zn-Mn-Se NP 
showed an average size of 135 nm and surface charge 
of –15 mV by DLS and zeta potential analysis, 
respectively. Upon excitation with UV light, the 
nanoparticle emitted an orange-red fluorescence, 
which is useful for visualizing the cellular uptake of the 
nanoparticles as well as for in vivo tracking. More 
importantly, the NPs showed catalytic activities similar 
to natural antioxidant enzymes, superoxide dismutase 
(SOD), catalase (CAT), and peroxidase (POD). In the in 
vitro cell-free assay system, the NPs were able to 
scavenge various ROS such as superoxide anion, 
hydrogen peroxide (H O ), and hydroxyl radical through 2 2

the multienzyme-mimicking property in a concentration-
dependent manner. MTT assay showed no cytotoxicity 
of the NPs against a liver cell line. Further analysis of the 
therapeut ic  effect  of  the enzyme-mimick ing 
nanosystem against oxidative stress-induced liver cell 
injury is currently underway.

[P8-1012] Tamoxifen modulates ER stress during 
nutrition deprivation in breast cancer cells

Bidisha Biswas, Dr. Sudhagar Selvaraju. Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research Guwahati (NIPER-G), Assam 
781101, India.

The tumor microenvironment is highly dynamic in 
nature and the progression of cancer cells is dependent 
on their constant adaptation to their surroundings. 
Unregulated protein synthesis in the cancer cell results 
in the dysregulation of protein folding, causing the 
accumulation of misfolded proteins and generating 
stress in the Endoplasmic Reticulum (ER) lumen. 
Cancer therapy, ER stress, and other stress signals 
induce processes such as autophagy, particularly the 
degradation of ER residents. This promotes cancer cell 
survival, enhancing metastasis, and epithelial-to-
mesenchymal transition. Upon cellular stress, specific 
proteins, namely Mitogen-activated protein kinases 
(MAPKs), regulate fundamental cellular processes 
such as growth, proliferation, differentiation, migration, 
and apoptosis. The present study focuses on the role of 
stress kinases and the contribution of autophagosomes 
in developing drug resistance. Breast cancer cells were 
cultured without glutamine; nutrient deprivation model 
was induced in vitro using cell lines MCF7 and T47D. 
Cells were treated with tamoxifen; lysates were 
collected within a period of 24 hours. Samples were 
subjected to western blot analysis, cells were imaged 
using a confocal microscope, and pellets were collected 
further for transcriptome analysis. Our results suggest 
that tamoxifen treatment modulates ER stress during 
nutrition deprivation and promotes breast cancer 
growth which might be a cause of therapeutic 
resistance. It attenuates the unfolded protein response 
sensors involved in the ER stress pathway and 
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enhances the expression of autophagy markers when 
compared to the control cells in a glutamine-free 
medium. Further, tamoxifen induces selective ER-
phagy by regulating autophagy during the nutrition-
deprived condition. Our findings demonstrated that 
tamoxifen supports breast cancer cell growth by 
modulating ER stress and autophagy. Identification and 
targeting the upstream signaling that links tamoxifen 
response to ER stress may have promising therapeutic 
potential against drug resistance.

[P8-1013] Targeting intercellular transmission of 
protein aggregates as a therapeutic approach in 
neurodegenerative diseases 

Vaishnavi Puppala and Ipsita Roy. Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Neurodegenerative disorders are characterized by 
misfolding and accumulation of insoluble protein 
aggregates in the centra nervous system, which results 
in progressive degeneration of neurons in the effected 
regions. The protein aggregates associated with distinct 
neurodegenerative diseases include amyloid-ꞵ (Aꞵ) 
and tau aggregates in Alzheimer disease (AD), 
misfolded alpha-synuclein in Parkinson disease (PD), 
TAR DNA-binding protein 43 (TDP-43), superoxide 
dismutase1(SOD1) in Amyotropic lateral sclerosis and 
mutated huntingtin (HTT) in Huntington's disease. 
Mounting evidences from cell, animal and human 
studies demonstrate that prion like disease model serve 
as the basis for pathology of other neurodegenerative 
diseases. The primitive evidences of transmissibility of 
protein aggregates from host to graft were notified in 
Parkinson and Alzheimer diseases. Based on the above 
discussions this led to a hypothesis that disease related 
pathological proteins of all other neurodegenerative 
disorders can undergo cell-to-cell transmission. Upon 
uptake by normal cells, this pathological seeds act as a 
template and undergo templated amplification which 
involves the amplification of the pathological protein 
conformation. This led to an explanation of reasons 
behind the seeding and spreading of pathological 
aggregates along neuronal networks. The propagation 
of these pathological proteins determined through 
varied mechanisms such as transynaptic propagation, 
tunneling nanotubes and can also be released in the 
form of exosomes or contained within the exophers. The 
current study explores the underlying mechanisms for 
the protein propagation and understanding the variable 
structural conformations of the proteins which provide 
therapeutic implications for the neurodegenerative 
diseases. For this study Neuro 2A cell lines were treated 
with endocytosis blockers to explore the possible 
involvement of endocytosis pathway in the transmission 
of protein aggregates. 

[P8-1014] Investigating the role of small molecules 
in a cell model of Parkinson's disease

 Panuganti Venkataharsha, Abhiyanta Mukherjee and 
Ipsita Roy. Department of Biotechnology, National 
Institute of Pharmaceutical Education and Research 
(NIPER), S.A.S. Nagar, Mohali, Punjab-160062, India.

Parkinson's disease (PD) is a progressive neurological 
disorder which is the second most prevalent 
neurodegenerative disease after Alzheimer's disease. It 
is caused due to degeneration of dopaminergic neurons 
in substantia nigra. The pathological hallmark of the 
disease is the formation of Lewy bodies formed due to 
deposition of α-synuclein aggregates. The exact 
etiology of PD is unknown but impairment of 
proteasomal pathway, mitochondrial dysfunction, 
oxidative stress, neurogenic inflammation and 
apoptosis leads to the development of PD. Many in vitro 
and in vivo experimental PD models are being 
developed for understanding the pathogenesis of the 
disease. Mammalian cell lines and unicellular 
organisms such as yeast are extensively used in PD 
research. SH-SY5Y neuroblastoma cells have been 
used for the development of PD models. α-Synuclein 
aggregation model was established in our laboratory 
and is being used for exploring inhibitors of aggregation 
of α-synuclein. This model was validated with nicotine 
which is a known inhibitor of aggregation of α-synuclein. 
Methods used for the development and validation of this 
model included overexpression of α-synuclein in cells, 
induction of intracellular aggregation by exogenous α-
synuclein, analysis of intracellular reactive oxygen 
species and cell viability assays. Molecules like 
nicotine, nicotinamide, nicotinic acid, eprodisate and 
edaravone were tested on this model. Nicotine and 
edaravone reduced the aggregation of α-synuclein. No 
significant protective effect was found in nicotinamide, 
nicotinic acid and eprodisate. So, nicotine and 
edaravone can be used as potential therapeutic 
molecules in PD.

[P8-1015] Milestones in the aggregation pathway of 
α-synuclein and their functional consequence

 Kiran Kumari Sahu and Ipsita Roy. Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research (NIPER), S.A.S. Nagar, 
Mohali, Punjab-160062, India.

Protein misfolding diseases like Parkinson's, 
Alzheimer's, prion disease follow a crucial phenomenon 
of protein aggregation. This follows from monomer via 
oligomer assembly to amyloid fibrils. In case of PD, this 
results in the deposition of lewy bodies and lewy 
neurites. Mounting evidence reveals that the prefibrillar 
oligomers and protofibrils are the pathogenic culprit in 
disease progression rather than mature fibrils. For 
better understanding of the aggregation pathway of α-
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synuclein, it is necessary to have an in vitro model of α-
synuclein oligomers that will mimic the toxic oligomers 
formed in vivo. Targeting these oligomers can be 
explored as a novel approach for the development of 
effective therapy for the treatment of PD. In this study, α-
synuclein was subjected to different experimental 
conditions that resulted in the formation of oligomers 
with different morphologies and level of toxicity. Once 
the oligomers were confirmed, the biological effect of 
these oligomers on mammalian cell lines was studied. 
Oligomers showed differential effect. Some oligomers 
resulted in toxicity and consequent cell death, while 
some were non-toxic and promoted cell survival. These 
findings suggest that α-synuclein generates discrete 
populations of oligomeric forms with different biological 
consequences. The biological effects of α-synuclein 
oligomers shown here in cell culture could resemble 
events that occur in patients of Parkinson's disease. 
Stratergies which divert the aggregation pathway 
towards the formation of benign oligomers or hinder the 
formation of toxic oligomers could be explored as 
therapeutic routes to slow down disease progression.

[P8-1016] Macromolecular crowding increases α-
synuclein aggregation by changing its folding 
pathway

Soumojit Biswas, Antara Bhadra, Sunidhi Lakhera, 
 Monika Soni, Venkataharsha Panuganti, Swati Jainand 

.Ipsita Roy  Department of Biotechnology, NIPER, S.A.S. 
Nagar, Punjab-160062, India.

Intracellular environment represents a crowded milieu, 
with a limited amount of free water and an almost 
complete lack of unoccupied space. The environments 
faced by a protein in solution in vitro and in vivo are 
totally different. Intracellular crowding causes increased 
protein aggregation and affects especially those 
proteins which lack a natively folded conformation. 
Crowding can be mimicked by the addition of inert 
polymers like polyethylene glycol (PEG) in vitro. α-
Synuclein, a natively disordered protein, exhibits 
increased formation of amyloid fibril as well as 
accelerates aggregation in a crowded milieu. Two 
hypotheses were proposed which suggest that the 
'crowding'-induced behavior of α-synuclein was either 
due to 'excluded volume' effect or due to formation of an 
off-pathway 'non-native' monomer by increased 
compaction of the monomer, increased protein 
aggregat ion.  D ifferent  grades and d ifferent 
concentrations of PEGs were used to monitor the 
aggregation of α-synuclein in vitro by Thioflavin T (ThT) 
assay. Higher grade PEGs promoted fibril nucleation 
whereas lower ones delayed fibrillation. In the presence 
of PEG600 and PEG1000, the rate of α-synuclein 
aggregation was reduced but in case of PEG4000 and 
PEG12000, aggregation of α-synuclein was found to be 
increased. In yeast cells, PEG4000 reduced α-

synuclein aggregation but in a way specific to the 
cellular environment/due to cellular factors. To 
discriminate between the two hypotheses, lysozyme, a 
classical globular protein, but with a relative molecular 
weight similar to that of α-synuclein, was used. When 
lysozyme was incubated in the presence of PEG8000 
and PEG12000, fluorescence intensity of ThT did not 
increase, suggesting that lysozyme did not undergo 
aggregation even in the presence of higher grade 
PEGs. Thus, intrinsically disordered α-synuclein is 
forced to fold into a non-native, aggregation-prone 
conformer in a 'crowded' environment, which 
accelerates protein aggregation.

[ P 8 - 1 0 1 7 ]  M e t a l l i c  n a n o p a r t i c l e - b a s e d 
amphotericin B delivery for improved efcacy and 
reduced toxicity

Cevella Saritha, Vinod Kumar, Prakash Kumar, 
Debabrata Mandal. Department of Biotechnology, 
National Institute of Pharmaceutical Education and 
Research (NIPER- Hajipur) Patna-844101, India.

Amphotericin-B (AmB), as a liposomal formulation of 
AmBisome, is the first line of therapy for the treatment of 
visceral leishmaniasis (VL), a disease caused by the 
parasite L. donovani. However, due to the high cost of 
AmBisome and a drug-resistance novel formulation of 
AmB is continuously explored. The present study aimed 
to synthesize AmB silver nanoparticles (AmB-SNP) as 
antileishmanial agents to improve their solubility and 
reduce their toxicity. AmB-SNP was synthesized using 
AmB as a reducing and capping agent and 
characterized by UV Visible spectrophotometry and FT-
IR. The size of the nanoparticle was confirmed by 
Zetasizer as 109 nm with a PDI of 0.153 and zeta 
potential of -18 mV. Compared to AmB, AmB-SNP is 
~2.5-fold less cytotoxic and hemolytic. In vitro, 
antileishmanial activity showed that IC is ~25nM. 50 

Further, Th1 cytokine response is ~2.2 fold more than 
AmB. Fluorescence anisotropy and FE-SEM studies 
confirm the membrane damage after AmB-SNP 
treatment FACS studies confirm that late apoptosis is 
one of the mechanisms of cell death. Further, AmB-SNP 
was tested against Candida albicans and Candida 
glabrata (azole resistance), and the efficacy was proved 
by MIC, ZOI, CFU, and IC studies. Ergosterol depletion 50 

a n d  p r o t e o m i c s / m e t a b o l o m i c s  s t u d i e s  o f 
parasites/fungi after AmB-SNP treatment will provide 
the details of its mechanism which may differ from AmB 
alone. Reduced cytotoxicity and cheaper production of 
AmB-SNP, compared to AmBisome, may provide a 
better alternative for the treatment of VL and fungal 
diseases. 
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[P8-1018] Poly-electrolyte based in-situ forming 
scaffold for efcient cell grafting

Shrikant Kirwale, Swati Sharma, Aniruddha Roy. 
Department of Pharmacy Birla Institute of Technology & 
Science, Pilani, Pilani Campus Vidya Vihar, Pilani, 
Rajasthan 333031, India.

Introduction: Grafting of cells into bioactive scaffold 
remains challenge with unmet outcomes. At present 
majority of the techniques rely on the 2D growth of the 
cells hence does not mimic the actual tissue's 3-
dimensional (3D) architecture. Here we propose an in 
situ forming scaffold which could possibly pronounce 
the functionality in cells and their niche. Methodology: In 
the present study, a unique poly-electrolyte 
complexation (PEC) based strategy was evaluated for 
the 3D-engraftment of cells in a porous polymeric 
scaffold. The scaffold was synthesized using a cationic 
po lysacchar ide  ch i tosan  (CH)  and  an ion ic 
glycosaminoglycans chondroitin sulfate (CS) and 
hyaluronic acid (HA). Two different scaffolds were 
synthesized, one using CH and CS [CH-CS] and 
another using CH and CS+HA [CH-(CS-HA)]. Here we 
have investigated the effect of seeding (on top) and 
grafting (inside scaffold) of the cells, Fibroblast cells 
(L929) were used as model for the evaluation. Results: 
The physicochemical characterization of both the PECs 
confirmed electrostatic interactions, leading to a 
porous, viscoelastic, and stable PEC formation. 
Imaging, cytocompatibility and cytotoxicity studies 
confirmed survival and viability of the cells. The qPCR 
studies demonstrated increased expression of 
functional markers TGF-β, α-SMA, collagen-I, and 
fibronectin in the CH-(CS-HA) grafted cells. Conclusion: 
In summary, it was demonstrated that an in-situ forming 
PEC of CH, CS, and HA had good physicochemical 
properties for cell grafting and supported grafted cells 
with improved function.

[P8-1019] Hypoxia modulates cellular endocytic 
pathways with enhanced cell migration and 3D cell 
invasion in cancerous cells

Hema Naveena A and Dhiraj Bhatia. Discipline of 
Biological Engineering, Indian Institute of Technology 
Gandhinagar, Palaj, Gandhinagar-382355, Gujarat, 
India.

Hypoxia, a decrease in cellular or tissue level oxygen 
content, is characteristic of most tumors and has been 
shown to drive cancer progression by altering multiple 
subcellular processes. We hypothesized that the 
cancer cells in a hypoxic environment might have 
slower proliferation rates and increased invasion and 
migration rate with altered endocytosis compared to the 
cancer cells in the periphery of the tumor mass that 
experiences normoxic conditions. We induced cellular 
hypoxia by exposing cells to cobalt chloride, a chemical 

hypoxic mimicking agent. In this study, the effect of 
hypoxia in cell proliferation was measured using MTT/ 
manual counting using a hemocytometer, migration rate 
by wound healing assay, and invasion index by 3D 
spheroid model. The influence of hypoxia on endocytic 
pathways was studied with various fluorescently 
labeled cargoes that undergo endocytosis through 
major endocytic pathways (Clathrin-mediated pathway 
(CME), Clathrin-independent pathway (CIE), Fluid 
phase endocytosis (FPE). Also, the organelle changes 
associated with hypoxia were studied with organelle 
trackers. We found that the proliferation rate decreased, 
and the migration and invasion rate increased in cancer 
cells in hypoxic conditions compared to normoxic 
cancer cells. A short hypoxic exposure increased 
endocytosis in hypoxic cancer cells, but a prolonged 
hypoxic exposure decreased clathrin-independent 
endocytic uptake. Subcellular organelles, such as 
mitochondria, increased to withstand hypoxic stress, 
while other organelles, such as ER, were significantly 
reduced. These data suggest hypoxia modulates 
cel lu lar endocyt ic pathways with decreased 
proliferation and enhanced cell migration and invasion.

[P8-1020] A customized nanobiocatalyst of 
immobilized laccase on polyaniline nanobers with 
a potential for greener drug synthesis

1 2 1Sahil Verma , Uttam Chand Banerjee , Joydev K. Laha . 
1Department of Pharmaceutical Technology, NIPER 

2S.A.S. Nagar, Punjab, Department of Biotechnology, 
Amity University, Mohali, Punjab.

Laccases are known for rendering efficient oxidation 
reactions particularly w.r.t. phenolic compounds. But 
these so-called oxidation reactions are never devoid of 
impediments esp. during industrial operations. The said 
impediments pertain to enzyme inhibition, temperature 
sensitivity, reusability/recyclability issues, etc., of the 
catalyst which desires enormous attention in industrial 
settings for various factors concerning cost, efficacy, 
etc. The issues demand utmost attention in case the 
catalyst is an enzyme or a proteinaceous substance. 
Moreover, majority of the industrial drug synthesis 
procedures demands greener methods.  So, to address 
this limitation concerning laccases, a nanobiocatalyst 
has been made comprising laccase enzyme 
immobilized on polyaniline nanofibers. Particularly, 
laccase enzyme has been adsorbed on the surface of 
polyaniline nanofibers by the means of physical 
interactions such as hydrogen bonding. The said 
nanobiocatalyst not only possessed a recyclable 
tendency but has also depicted enhanced enzyme 
kinetics as compared to the free enzyme for phenolic 
substrates. Moreover, application of five-level-three-
factor central composite design in optimizing 
immobilization parameters (viz. pH, Stirring rate, 
Enzyme Support ration) has further manifested an 
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optimal nanobiocatalyst possessing almost 50 % of 
enzyme loading and immobilization efficiency. The 
nanobiocatalyst possessed 2-3 fold higher thermal 
stability as compared to the enzyme in free form at 80 

℃. Moreover, efficient storage stability has been 
detected for the same with the retention of >50 % of 
initial activity after prolonged storage for almost two 

months at 4℃. The said nanobiocatalyst has depicted 
efficient reusability in carrying out the synthesis of drug 
moieties which may be advantageous in carrying out 
biocatalytic/greener drug synthesis. 

[P8-1021] Optimization of fermentation process 
parameters for the growth and production of 
hydantoinase from Pseudomonas putida

1 1 2Akash P Kanadje , Joydev K Laha , Abhay H Pande , 
3 1U t t a m  C h a n d  B a n e r j e e .  D e p a r t m e n t  o f 

2Pharmaceut ical  Technology,  Department of 
Biotechnology, NIPER, S.A.S. Nagar, Punjab, 
3Department of Biotechnology, Amity University, Mohali, 
Punjab.

Hydantoinase is an essential enzyme for the synthesis 
of the precursor of various amino acids. Hydantoinase 
hydrolyses hydantoins to N-carbamoyl amino acids, on 
which N-carbamoylase further acts to produce 
respective amino acids. Various microbial species of 
Pseudomonas, Bacillus, Arthrobacter, Agrobacterium, 
etc., harbour hydantoinase and carbamoylase 
enzymes. One such among them, i.e., Pseudomonas 
putida MTCC1273, was screened for hydantoinase 
activity. Significant activity was observed using 
hydantoin as a substrate which indicated the presence 
of the enzyme. Whole cells of said microorganism were 
used for the enzyme assay. Bench-scale fermentation 
was carried out for enhancement in enzyme 
activity/yield. For optimization of various process 
parameters, a traditional one factor at a time (OFAT) 
approach along with the combination of statistical 
design of experiment approach was applied. OFAT 
involved optimization of various parameters such as 
carbon, nitrogen and phosphorus sources, pH, agitation 
rate, inoculum volume, and temperature one by one. 
The best among these parameters were further 
optimized for their combinatorial effect on enzyme 
activity. 5 level 5 factor Central composite design was 
applied on 5 parameters: pH, NaCl, KH PO , glucose, 2 4

and soya peptone using enzyme activity as a response. 
Up to 3 U/mL activity has been observed using OFAT 
optimization. This got further enhanced up to 9 U/mL 
using statistical design of experiment approach i.e., 
almost three-fold increase in enzyme activity has been 
observed in post complete optimization of fermentation 
process parameters, which indicates a promising 
approach for getting higher yield of hydantoinase from 
Pseudomonas putida.

[P8-1022] Interdomain Cleft of FtsZ as a target for 
BT-Benzo-29, an inhibitor of Streptococcus 
pneumoniae cell division

1 1Rachana Rao Battaje , Hemendra Pal Singh Dhaked , 
1,2 1Dulal Panda . Department of Biosciences and 

Bioengineering, Indian Institute of Technology Bombay, 
2Mumbai 400076, India. National Institute of 

Pharmaceutical Education and Research, S.A.S. Nagar 
Punjab 160062, India.

The rapidly developing anti-microbial resistance is an 
alarming concern in respiratory pathogens like 
Streptococcus pneumoniae. A necessary solution is to 
identify alternative targets for anti-bacterial action.  A 
central player in bacterial cell division is the protein, 
FtsZ, that self-assembles into a dynamic Z-ring in the 
middle of the cell leading to cytokinesis. Since FtsZ 
leads an important step of cell division, it is an attractive 
target for anti-bacterial agents. We have identified one 
such small molecule inhibitor – BT-benzo-29, that 
arrests cell division in Streptococcus pneumoniae with a 
remarkably low minimum inhibitory concentration, MIC 
of 80 nM. BT-benzo-29 is shown to inhibit FtsZ 
assembly by delaying the nucleation phase, inhibiting 
bundling, and lowering the GTPase activity. We 
demonstrate by molecular docking and experimental 
evidence that BT-benzo-29 binds to the catalytic site of 
FtsZ to exhibit its anti-FtsZ action. FtsZ's N- and the C-
domains are separated by the H7 helix and T7 loop, a 
region that undergoes conformational switch during 
monomer to polymer transition. FtsZ from S. 
pneumoniae bears two tryptophan residues, one of 
which (W294) is at the interdomain region of FtsZ. 
Molecular docking showed the binding of BT-benzo-29 
at this interdomain cleft. We then proved using mutants 
of FtsZ bearing individual tryptophans that, BT-benzo-
29 binding to FtsZ reduces the fluorescence of W294 
while that of the other C-terminal end tryptophan – 
W378 remains unchanged. This indicated that BT-
beno-29 binding caused perturbat ion of the 
environment around the W294 at catalytic interdomain 
site that inhibits FtsZ polymerization leading to arrest of 
cell division.

[P8-1023] Genetic validation and functional 
characterization of transgenic knockouts of 
Leishmania donovani pyridoxal kinase 

#Pradyot Kumar Roy, Sushma Singh . Department of 
Biotechnology, National Institute of Pharmaceutical 
Education and Research, S.A.S Nagar, Mohali-160062, 

#Punjab, India. E-mail: sushmasingh@niper.ac.in

Pyridoxal kinase is a salvage pathway enzyme which 
produces pyridoxal-5′-phosphate (PLP), a crucial 
cofactor for numerous enzymatic reactions in 
intermediary metabolisms, including the metabolism of 
amino acids and sugars, production of lipids and the 
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regulation of polyamine metabolism. The present study 
focussed on the structural and functional relevance of 
Leishmania donovani pyridoxal kinase. Prediction of B-
cell and T-cell epitopes was done. The dimeric nature of 
LdPdxK was identified by using gel filtration 
chromatography and glutraladehyde crosslinking. 
Recombinant enzyme inhibit ion studies were 
performed with lamotrigine, ellagic acid, ginkgotoxin, 
chloroquine and pramaquine. LdPdxK knockout was 
performed to generate heterozygous mutant (+/-), 
complementation mutant (+/-/+), null mutant (-/-) and 
add back null mutants (-/-/+). Null mutant (-/-) and add 
back null mutants (-/-/+) however failed to survive even 
wi th  pyr idoxal  hydrochlor ide (PL)  and PLP 
supplementation pointing towards the essentiality of 
this enzyme for the parasite. Confirmations of knockout 
strains were done by PCR, western blot and RT-PCR 
analysis. Heterozygous and complementation mutants 
of LdPdxK showed 1.7 and 1.6 fold reduction in cellular 
ATP levels. Treatment of cells with IC50 concentration 
of miltefosine caused 2.2 fold increase in cytosolic ROS 
and 2.2 fold increase in mitochondrial superoxide 
compared to wild type promastigotes. Quenching of 
ROS generation was observed in complementation 
mutants in comparison to heterozygous mutants. 
Sensitivity of heterozygous and complementation 
mutants of LdPdxK were evaluated against the 
standard drugs miltefosine and pentamidine. Altered 
morphology and change in length of flagella in 
transgenic parasites was observed under scanning 
electron microscopy. Further investigations are 
required to find the role of PdxK in parasite growth and 
infectivity.

[P8-1024] Development of antimicrobial peptides 
for their recruitment on the probiotic cell surfaces

Rashmita Biswas, Priyambada Rout, V. Ravichandiran, 
Utpal Mohan. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research (NIPER), Kolkata, West Bengal-700054, 
I n d i a .  r a s h m i t a b i s w a s 0 6 @ g m a i l . c o m , 
mohan.utpal@gmail.com

The search of novel and effective antibiotic alternatives 
is critical in view of increasing antibiotic resistance and 
scarcity of new antibiotics. Antimicrobial peptides 
(AMPs) have been touted as one of the key solution to 
the looming antimicrobial resistance (AMR) challenge. 
Probiotics are defined by the World Health Organization 
(WHO) as “live and non-pathogenic microorganisms 
that, when provided in suitable proportions, exert a 
health benefit on the host”. Sortase A, a transpeptidase 
enzyme that contributes virulence factor to the 
pathogenic bacteria recognizes LPXTG-motif, tagging 
surface protein onto the outer surface. In recent years, 
Bacillus clausii has gained a lot of attention as a 
probiotic bacteria found in mammalian gut and contain 

Sortase A on their cell surface. The objective of the work 
was to design and synthesise antimicrobial peptides 
that could be attached on probiotic cell surfaces using 
the molecular stapler Sortase A. We found that these 
peptides can inhibit biofilm formation in Staphylococcus 
aureus and Enterococcus faecalis. We envisaged that 
this could be an innovative strategy to modify the cell 
surface of the probiotic Bacillus clausii by incorporating 
these peptides to tackle gastrointestinal tract infections. 
We were able to add the LPXTG motif containing 
peptides on B. clausii and these surface modified cells 
were able to inhibit Staphylococcus aureus growth. 
Thus, we conclude that two antimicrobial peptides 
(CND and RKKWFW) along with LPETG motif showed 
a significant reduction in biofilm formation. These 
peptides when displayed on the cell surface of Gram+ve 
Probiotic bacteria B. clausii, attenuated the virulence of 
S. aureus. Keywords: Antimicrobial peptide, Sortase A, 
Probiotics, Bacillus clausii

[P8-1025] GPER induces mitochondrial ssion 
through p44/42 MAPK - Drp1 pathway in breast 
cancer cells

# #Pothuganti Rekha , Anshu Gupta , S Sudhagar. 
Department of Biotechnology, National Institute of 
Pharmaceutical Education and Research – Guwahati, 

#Assam - 781101, India.  Equal contribution. 

Understanding GPER biology in breast cancer is rather 
limited in compassion to the classic estrogen receptors. 
Mitochondrial dynamics play a critical role in 
determining cell survival and death under various 
microenvironmental conditions. We present evidence 
that GPER-induce mitochondrial fission in breast 
cancer cells. GPER mediated mitochondrial fission 
through activating Drp1 by phosphorylating S616 
residue and down-regulates fusion proteins Mfn1 and 
Mfn2 levels. GPER-induced Drp1 activation mediated 
by p44/42 MAPK and inhibition of this signalling axis 
completely reverse the mitochondrial fission induced by 
GPER. Further, mitochondrial fission is required for 
GPER-induced cell death in breast cancer cells. To 
conclude, GPER induces mitochondrial fission through 
p44/42 MAPK - Drp1 signalling, and mitochondrial 
fission is critical for GPER-induced cell death in breast 
cancer cells. General Significance: First time we report 
GPER's role in mitochondrial dynamics in cancer cells. 
Mitochondrial dynamics play a critical role in cancer 
progression including tamoxifen resistance. Exploring a 
detailed mechanistic understanding of GPER signalling 
may help to design new therapy for advanced cancers.  

[P9-1001] BMP8b: A beacon of hope for a non-
invasive diagnostic biomarker of  NAFLD 
progression

1 1 2Nadella Mounika , Angeera Yadav , Parul Kamboj , 
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3 4 1Sanjay K. Banerjee , Savneet Kaur , Ramu Adela . 
1Department of Pharmacy Practice, NIPER-Guwahati, 
Sila Katamur, Kamrup dst, Guwahati, Assam 781101, 

2India. Senior Researcher, Translational Health Science 
and Technology Institute (THSTI), -121001, Faridabad, 

3India. Department of Biotechnology, NIPER-Guwahati, 
Sila Katamur, Kamrup dst, Guwahati, Assam 781101, 

4India. Department of Molecular and Cellular Medicine, 
Institute of Liver & Biliary Science (ILBS), Vasant Kunj, 
New Delhi-110 070.

Background: Nonalcoholic fatty liver disease (NAFLD) 
is characterized by the deposition of fats in the 
hepatocytes and progresses to serious conditions like 
inflammation (nonalcoholic steatohepatitis (NASH)), 
fibrosis, and hepatocellular carcinoma. Till now, liver 
biopsy, an invasive procedure is the gold standard for 
diagnosis. Therefore, we aimed to evaluate BMP8b 
levels as a non-invasive diagnostic biomarker for 
NAFLD progression. Methods: Circulatory BMP8b 
levels were measured by ELISA in healthy controls 
(n=21) and NASH patients (n=47) and correlated with 
biochemical parameters. Human hepatic BMP8b 
mRNA expression was measured and its expression 
was confirmed by immunohistochemistry analysis. 
Furthermore, hepatic BMP8B mRNA expression was 
measured in wild-type (WT) mice, WT mice fed with a 
choline-deficient high fat diet (WT+CDHF), iNOS 
knockout (iNOS-/-) mice, iNOS-/- fed with CDHF diet 
(iNOS-/-+CDHF). Results: Human circulatory BMP8b 
and hepatic tissue BMP8b mRNA expression levels 
were significantly higher in NASH patients as compared 
with the control subjects. Its expression was increased 
parallel to the fibrosis score in the hepatic tissues of 
NASH subjects. Furthermore, increased BMP8b mRNA 
expression levels were observed in iNOS-/-+CDHF 
mice.  Conclusion: Our study findings confirmed that 
BMP8b can be used as a non-invasive diagnostic 
biomarker to identify NAFLD progression. However, 
future studies should investigate BMP8b levels in a 
large number of patients to assess the increased 
sensitivity and specificity of BMP8B for diagnosis.

[P9-1002] Effect of garlic supplementation on the 
components of metabolic syndrome: A systematic 
review and meta-analysis of randomized controlled 
trials

Shruti Varade, Nadella Mounika, Amol Hirake, Suraj 
Bhausaheb Mungase, Ramu Adela. Department of 
Pharmacy Practice, NIPER-Guwahati, Sila Katamur, 
Kamrup district, Guwahati, Assam 781101, India.

Background: Metabolic diseases are the major causes 
of macrovascular and microvascular complications 
which lead to morbidity and mortality. As the prevalence 
of metabolic diseases is increasing, garlic has gained 
utmost importance in terms of its therapeutic efficacy. 
However, efficacy studies have shown conflicting 

results regarding the garlic effect. This study aims to 
evaluate the efficacy of garlic on metabolic syndrome 
components in metabolic disease patients.Methods: 
Pubmed, Cochrane Central Register of Controlled 
Trials (CENTRAL), and Google scholar were searched 
for identifying the relevant studies that have shown the 
effects of garlic on components of metabolic syndrome 
in metabolic disease patients. The mean difference with 
95% CI was calculated using fixed-effect or random 
effect models.Results: The effect of garlic has shown 
significant changes on WC (MD= -1.30; 95% CI= -1.92, -

20.67; I = 0%; p-value= <0.0001), TC (MD= -11.24; 95% 
2CI= -16.86, -5.62; I = 84%; p-value= <0.0001), LDL 

2(MD= -8.11; 95% CI= -14.57, -1.66; I = 89%; p-value= 
20.01), HDL (MD= 1.78; 95% CI= 1.16, 2.41; I = 20%; p-

value= <0.00001), TG (MD= -3.86; 95% CI= -4.63, -
23.08; I = 93%; p-value= <0.00001), SBP (MD= -4.66; 

295% CI= -6.09, -3.24; I = 50%; p-value= <0.00001), 
2DBP (MD= -2.55; 95% CI= -3.57, -1.52; I = 44%; p-

value= <0.00001), glucose (MD= -5.61; 95% CI= -7.44, 
2-3.77; I = 86%; p-value= <0.00001), HOMA-IR (MD= -

20.19; 95% CI= -0.38, -0.00; I = 20%; p-value= 0.04). 
Subgroup analysis has shown the favorable effects of 
garlic in metabolic disease patients. Conclusion: Our 
results confirm the findings that garlic could be useful as 
an, anti-hyperglycemic, anti-hyperlipidemic, anti-
hypertensive and anti-inflammatory drug.

[P9-1003] Capecitabine-induced adverse events in 
patients with biliary tract cancer: Evidence from 
spontaneous reporting data analysis and 
systematic review and meta-analysis

Syed Kashif Ali, Christy Thomas, Krishna Undela. 
Department of Pharmacy Practice, NIPER-Guwahati, 
Sila Katamur, Kamrup district, Guwahati, Assam 
781101, India.  

Objective: To assess the pattern of capecitabine-
induced adverse events in patients with biliary tract 
cancer (BTC). Methodology: Considered the adverse 
drug reactions (ADRs) of capecitabine among patients 
with BTC reported from NIPER Guwahati ADR 
Monitoring Centre between July 2022 and September 
2022. Assessment of causality and severity of ADRs 
was performed by using WHO Scale and Common 
Terminology Criteria for Adverse Events (CTCAE), 
respectively. A thorough literature search was 
performed in PubMed, Cochrane CENTRAL, and 

stGoogle Scholar from the inception to 1 August 2022 to 
identify the randomized controlled trials published on 
adverse events among BTC patients. The Fixed or 
Random-effects model was used based on the 
heterogeneity identified by using the I² statistic and 
Cochran's Q test. Result: Out of 21 ADRs reported for 
capecitabine, 7 (33.3%) were on patients with BTC. All 7 
ADRs were palmar-plantar erythrodysesthesia with 
probable causality. According to CTCAE number of 

188



ADRs reported with Grades 3 (2 ADRs), 2 (4 ADRs), and 
1 (1 ADR). Out of 350 non-duplicate RCTs identified 
through database searching, a total of 22 studies with 
742 patients were included in the systematic review. 
palmar-plantar erythrodysesthesia (OR 1.79, 95% CI: 
0.50-6.39, p=0.37), thrombocytopenia (OR 0.38, 95% 
CI: 0.01-18.88, p=0.63), neuropathy (OR 1.47, 95% CI: 
0.84-2.58, p=0.18) was found to be and higher in the 
capecitabine group compared to the control group and 
neutropenia (OR 0.56, 95% CI: 0.31-1.01, p=0.05) was 
higher in the control group than capecitabine group. All 
the results were found to be non-significant. 
Conclusion: The study reveals that palmar-plantar 
erythrodysesthesia, thrombocytopenia, neuropathy, 
and neutropenia are the main adverse events 
associated with capecitabine in BTC. Underreporting 
and lower population size trials can be the reason for 
non-significant results for other adverse events.

[ P 9 - 1 0 0 4 ]  C o m p a r a t i v e  e f  c a c y,  s a f e t y, 
pharmacokinetics, and pharmacodynamics 
characteristics of Dasiglucagon compared with 
placebo or glucagon: A systematic review and 
meta-analysis

Vikas Sharma, Christy Thomas, Krishna Undela, Ramu 
Adela. Department of Pharmacy Practice, NIPER-
Guwahati, Sila Katamur, Kamrup district, Guwahati, 
Assam-781101, India.

Objectives: To assess the efficacy and safety of 
Dasiglucagon compared with placebo or glucagon and 
to systematically review the pharmacokinetic and 
pharmacodynamic characteristics. Methodology: A 
thorough literature search was performed in PubMed, 
Cochrane CENTRAL, and Google Scholar from the 
inception to 31st August 2022. A combination of 
keywords, MeSH terms, and entry terms on severe 
Hypoglycaemia and Dasiglucagon was used in 
combination with Boolean operators. All randomized 
controlled trials (RCTs) investigating the efficacy ((in 
terms of time taken to reach normal plasma glucose 
level and hypoglycaemia), safety (in terms of adverse 
events), pharmacokinetic and dynamic parameters of 
Dasiglucagon on severe hypoglycemia in comparison 
with placebo or glucagon were included in the study. 
The Fixed or Random-effects model was used based on 
the heterogeneity identified by using the I² statistic and 
Cochran's Q test. Results: Out of 27 non-duplicate 
research articles identified through database 
searching, a total of 8 studies, with 508 patients were 
included in this study. Nausea and Vomiting were 
significantly lesser in Dasiglucagon compared to the 
control (OR:5.08, 95%CI: 2.56-10.09, P=<0.00001 and 
OR: 6.03, 95% CI: 2.11-17.21, P=0.0008 respectively). 
Headache, Injection site Eethyema, Hypoglycemia was 
non-significant in Dasiglucagon (OR: 2.65, 95% 
CI:0.55-12.72, P=0.22), (OR:4.20, 95% CI:0.12-

151.97, P=0.43) and (OR: 1.27, 95% CI: 0.32-5.07, 
P=0.74) respectively. The pharmacokinetic 0.6 mg of 
dasicglucagon C 1570(445) pmol, Tmax 0.49hr and max= =

Pharmacodynamic 0.6 mg dasiglucagon in Euglycemia 
CE=190(32.2) mg/dl, T  =1.67(1.7-4.3) hr and 0.6 mg max

od dasiglucagon of hypoglycaemia CE=166(42.5) 
mg/dl, Tmax=1.25(0.8-0.14) hr. Conclusion: This 
systematic review and meta-analysis identified a 
significant association between Dasiglucagon and 
Safety outcomes Nausea and Vomiting. Non-significant 
results may be due to lower population size and a 
smaller number of outcomes; hence there is a need for 
large and long-term studies to address these issues 
further.

[P9-1005] Association between Tenofovir-induced 
renal tubulopathy and genetic polymorphism in the 
HIV patients: A single-centric prospective cohort 
study

1 1 1Manasa Goudicherla , Ayush Sharma , Priyanka Guha , 
2 1 3Prakash Kumar , Krishna Murti ,   Krishna Pandey , V. 

1,4 1 1Ravichandiran , Sameer Dhingra . Department of 
2Pharmacy Practice, Department of Biotechnology, 

3NIPER, Hajipur, India. ICMR-Rajendra Memorial 
Research Institute of Medical Sciences, Agamkaun, 

4Patna, Bihar, India. Department of Natural Products, 
NIPER,  Kolkata, India.

Objectives: Renal proximal tubulopathy (rPT) may be 
caused by the drug tenofovir disoproxil fumarate 
(TDF).Although unusual, the mechanism by which 
tenofovir damages the kidneys is not fully understood. 
This study gives insight into the clinical and genetic 
aspects of the patients on TDF combination therapy and 
the associat ion between TDF-induced renal 
tubulopathy & genetic polymorphism observed in HIV 
patients. Methodology: A prospective cohort study was 
conducted among forty confirmed cases of HIV 
patients. Blood samples [4ml] were collected, 
processed, and stored as per the protocol for 
performing kidney function tests & DNA extraction. 
Extraction of DNA was performed from blood 
specimens by using a DNA extraction kit. The 
polymorphism in ABCC2 gene was analyzed through 
Polymerase Chain Reaction- Restriction Fragment 
Length Polymorphism (PCR-RFLP) using agarose gel 
electrophoresis. Results: Parameters for renal 
tubulopathy were assessed in the patients on TDF drug 
combination. After a follow-up of 3 months, 7 patients 
out of 40 had developed abnormal renal function results 
(17.5%) & fulfilled the criteria for renal tubulopathy. The 
relationship of individuals who developed renal 
[tubulopathy+TDF] had genetic polymorphism 
determined using logistic regression. The p-value was 
0.157,was not significant. However, PCR-RFLP based 
analysis revealed polymorphism in the ABCC2 gene in 
2 patients, which confirms the rPT in these patients. 
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Limitation of this study was relatively small data to 
detect polymorphism in the patients who developed 
toxicity with TDF.  Conclusion: This study highlighted 
the need for genetic profiling to determine the genetic 
polymorphism in HIV patients taking TDF.

[P9-1006] A systematic review and meta-analysis 
for risk factor proles in patients with resistant 
Acinetobacter baumannii infection relative to 
control patients

Prity Rani Deshwal, Raisa Fathima, Muskan Aggarwal, 
Nalla Surrender Reddy and Pramil Tiwari. Department 
of  Pharmacy Pract ice,  Nat ional  Inst i tute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

Acinetobacter baumannii, one of the highly resistant 
ESKAPE pathogens, is a major cause of nosocomial 
infections and high mortality rates. Evaluation of risk 
factors for such resistant infections may aid 
surveillance, and diagnostic initiatives and can be 
crucial in early and appropriate antibiotic therapy. This 
study aimed to identify the risk factors in patients with 
resistant A. baumannii infection w.r.t. controls. 
Prospective or retrospective cohort and case-control 
studies reporting the risk factors for resistant A. 
baumannii infection were collected through data 
s o u r c e s  s u c h  a s  M E D L I N E / P u b M e d  a n d 
OVID/Embase. Studies published in the English 
language were included while animal studies were 
excluded. The Newcastle-Ottawa Scale was used to 
assess the quality of studies. The odds ratio of 
developing antibiotic resistance in patients with A. 
baumannii infection was pooled using a random effect 
model. Publication bias was assessed using Egger's 
test and funnel plots. Furthermore, sensitivity analysis 
was performed to analyze the robustness of the 
evidence. This meta-analysis is registered with the 
PROSPERO database (CRD42022299349). The 
results are based on 38 studies with 60878 participants 
(6394 cases and 54484 controls). A total of 28, 14, 25, 
and 11 risk factors were identified for multi-drug, 
extensive-drug (XDR), carbapenem and imipenem-
resistant A. baumannii infection respectively. In the 
multidrug-resistant A. baumannii infection group, 
exposure to carbapenem [OR 5.51], tracheostomy [OR 
5.01], and urinary catheter [OR 4.57] were identified 
with maximal pool odd's ratio. While previous use of 
amikacin [OR 4.94], exposure to carbapenem [OR 
4.91], and pneumonia [OR 4.71] were the foremost 
factors associated with developing carbapenem-
resistant AB infection. Further analysis revealed, 
mechanical ventilation [OR 7.21], ICU stay [OR 5.88], 
and bedridden [OR 4.18] as the most significant factors 
for XDR A. baumannii infection. The exposure of 
carbapenem, amikacin (previous), and mechanical 
ventilation were the most significant risk factors for 

multidrug, extensive-drug, and carbapenem resistance 
in patients with A. baumannii infection respectively. 
These findings may guide to control and prevent 
resistant infections by identifying the patients at higher 
risk of developing resistance.

 

[ P 9 - 1 0 0 7 ]  E f  c a c y  a n d  s a f e t y  o f 
pharmacotherapeutic interventions used in 
visceral leishmaniasis clinical trials: A systematic 
review and network meta-analysis

Gautam Sahu, Aamir Bashir, Ishfaq Rashid, Pramil 
Tiwari. Department of Pharmacy Practice, NIPER, 
S.A.S. Nagar Mohali, Punjab, 160062, India.  

Objective: To compare the efficacy and safety outcomes 
of different antileishmanial agents used in visceral 
leishmaniasis clinical trials. Methods: A systematic 
literature search in PubMed/MEDLINE, EMBASE, 
Cochrane, and Google Scholar was done using 
k e y w o r d s  “ r a n d o m i z e d  c o n t r o l l e d  t r i a l s ” , 
“antileishmanial” and “visceral leishmaniasis”. The 
outcomes included were cure rate, overall withdrawals, 
relapse rate, and treatment-emergent adverse events. 
Effect estimates through the frequentist network meta-
analysis approach were presented as OR with 95% CI. 
Rankogram plots were used for identifying the “best 
intervention” based on p-scores obtained using the 
surface under the cumulative ranking. The risk of bias 
was evaluated by using Pedro Scale. Results: 
Seventeen randomized controlled trials with 5143 
visceral leishmaniasis patients who received different 
antileishmanial agents (amphotericin B, miltefosine, 
paromomycin, meglumine antimoniate, sodium 
stibogluconate, sitamaquine, and pentavalent 
antimonials) and met the inclusion criteria were 
included. For efficacy outcomes of the treatments, the 
rankogram of the network meta-analysis revealed that 
paromomycin (p-score=0.8148) has the highest 
probability of being best in the pool, followed by sodium 
stibogluconate (OR 0.82, 95% CI 0.24-2.79, p-
score=0.7580), amphotericin B+miltefosine (OR 0.66, 
95% CI 0.02-19.04, p-score=0.7329) as compared to 
the remaining treatments; however, the most of the 
treatment-emergent adverse events were reported with 
sitamaquine. Conclusions: Paromomycin reported the 
highest cure rates, while the maximum treatment-
emergent adverse events were seen with sitamaquine.

[P9-1008] Comparison of drugs in the national list of 
essential medicines (India)

Durgeshwari, Trinamjot Kaur Bagga, Pramil Tiwari. 
Department of Pharmacy Practice, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

Aim: To understand the pattern of drugs in the NLEM 
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(National list of Essential Medicines) of India. 
Introduction: NLEM is intended to encourage the 
rational use of medications through three key 
components, i.e. cost, safety, and efficacy. In India, the 
National List of Essential Medicines was first formulated 
in 1996 and revised in 2003, 2011, and 2015 and 2022. 
Methods: - A comprehensive comparison was 
conducted for changes between 1996-2022. The 
inclusion and deletion of various medications based on 
the changes were also taken into consideration. The 
likely basis of changes was analysed. The NLEM 1996, 
with 279 drugs, was taken as a reference.Results: 
NLEM 2003, 2011, 2015 and 2022 had 354, 348, 376 
and 384 drugs respectively. Quantitatively, 3, 47, 70 and 
26 drugs were deleted. And, 71, 43, 106 and 34 were 
added to the NLEM. Anticholinergic agent Biperiden 
and Neomycin present in 1996 list were deleted in 2003. 
Cefixime and clindamycin missing in NLEM 2003 were 
added in NLEM 2011. Benzyl penicillin, Cefadroxil, and 
Cefazolin absent in NLEM 2011 but were added in 
NLEM 2015. The number of cardiovascular agents in 
the NLEM has decreased over the years. Analysis of 
deletion and additions in NLEM shall be presented. 
Conclusion: The total number of drugs in the NLEM has 
increased by 37% from NLEM 1996 to NLEM 2022. 

[P9-1009] Incidence of new-onset diabetes mellitus 
(NODAT) and presence of associated risk factors in 
heart transplant recipients: A systematic review 
and meta-analysis 

Saif Ali, Aamir Bashir, Nalla Surender Reddy and Pramil 
Tiwari. Department of Pharmacy Practice, National 
Institute of Pharmaceutical Education and Research 
(NIPER), S.A.S. Nagar- 160062, Punjab.

Aim: This review sought to assess the incidence and 
risk factors of new-onset diabetes mellitus (NODAT) in 
patients after heart transplantation. Methods: A 
c o m p r e h e n s i v e  s e a r c h  w a s  p e r f o r m e d  i n 
PubMed/MEDLINE, Embase, Cochrane and Google 
scholar to retrieve relevant case-control and cohort 
studies. The outcomes included incidence of NODAT 
and associated risk factors using event rate and pooled 
odds ratio respectively. Quality of the included studies 
was assessed using New-castle Ottawa scale (NOS). 
Fixed or random effect models were used as 
appropriate during analysis. Publication bias was 
examined through eggers test (significant; p<0.05). 
Results: Database search yielded 830 studies in first 
search. From these, 711 were eliminated in title and 
abstract screening. After secondary screening of full 
text, 13 articles were considered for final analysis. 
Incidence of NODAT after heart transplantation was 
found to be 23% (Event rate 0.23; 95% CI 0.14, 0.35). 
This analysis identified a total of 21 risk factors including 
the most significant ones as; obesity [OR 5.92; 95% CI 
4.39, 7.98], hypertension [OR 2.61; 95% CI 1.49, 4.58] 

and Black race [OR 2.28; 95% CI 1.75, 2.97]. In 
addition, NOS scale demonstrated that all studies were 
of high-quality except two with moderate quality. 
Furthermore, publication bias was found to be negative 
and included studies were found robust.Conclusion: 
NODAT was reported in around a quarter of the heart 
t ransplant recipients.  Pat ients wi th obesi ty, 
hypertension, black race and on steroid therapy; are at 
higher risk of developing diabetes after heart 
transplantation. 

[P9-1010] Comparison of drug listing in National 
Formulary of India

Trinamjot Kaur Bagga, Durgeshwari, Pramil Tiwari. 
Department of Pharmacy Practice, National Institute of 
Pharmaceutical Education and Research (NIPER), 
S.A.S. Nagar, Mohali, Punjab-160062, India.

Aim: To understand the pattern of drugs listed in the 
National Formulary of India (NFI) from the three 
editions. Introduction: Formulary is a manual containing 
clinically oriented summaries of pharmacological 
information about selected drugs that also includes 
administrative and regulatory information pertaining to 
the prescribing and dispensing of drugs. It focuses on 
available and affordable medicines that are relevant for 
the treatment of diseases at different levels of health 
care, different sectors and for individual hospitals. 
Methods: The list of different drug monographs that 
have been added or deleted from the National 
Formulary were examined. The contents and 
appendices were also studied. NFI fourth edition was 
considered as a reference. Results: NFI 2011, 2016 and 
2021 had 431, 521 and 591 listings, respectively. The 
number of drugs added in the NFI-2016 was 90 
whereas it was 70 drugs in NFI-2021. The number of 
deletions in the NFI-2016 was 8 whereas in NFI-2021, it 
was 13. A remarkable and timely addition in the content 
of 2021 was the 'Drugs used in management of 'COVID-
19' which may or may not stay in the next revision. The 
list of 'Medicines banned in Sports' was added in 2016; 
however, it was deleted in NFI-2021. The authors 
strongly believe that this could have been retained. 
Honest sportsperson should not be harmed and 
disqualified by taking a substance he/she is unaware 
about. The analysis of deletion and additions in NFI 
shall be presented. Conclusions. The National 
formulary seems to have kept pace with the evolving 
times. The authors recommend that this should be an 
essential part of pharmacy curriculum across the 
country. 
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[P9-1011] Prescription audit in ambulatory setting 
as leveraging tool to engage pediatricians for 
rational use of drugs including cough syrups 

Sandeep Kaur, Divya Goyal, Bhavneet Bharti. Dr BR 
Ambedkar State Institute of Medical Sciences Mohali 
SAS Nagar Punjab.

Objective: The present study was conducted to 
investigate the rational use of drugs including cough 
syrups for completeness, legibility, and WHO-
recommended core drug use indicators. Background: 
Prescription auditing based on WHO prescribing 
indicators has emerged as important tool to streamline 
the quality of prescriptions. In the backdrop of recent 
global alarm about cough syrup induced pediatric 
deaths in Gambia, we also evaluated the prescription of 
cough syrups in children presenting with respiratory 
symptoms.  Study design: Cross-sectional. Study 
setting: Outpatient department of Dr. BR Ambedkar 
State Institute of Medical Sciences Punjab. Inclusion 
Criteria:  Prescriptions of paediatric patients in OPD. 
Methods: A total of 30 prescriptions were collected 
randomly over a period of one month from 1 March 2022 
till 31 March 2022. Prescription audit was based on 5-
key WHO prescribing indicators. In addition, 
p e r c e n t a g e  o f  p r e s c r i p t i o n s  c o n t a i n i n g 
antitussives/antihistaminics/decongestants in children 
presenting with acute cough was also assessed. 
Results: Total 30 prescriptions were analysed. Most of 
the prescribed drugs (90%) were generic and antibiotics 
were prescribed in 16.7% (95% CI:5.6-37.4%) cases.  
Cough syrups were prescribed in 42.8% of prescriptions 
of children presenting with upper respiratory infections. 
Inappropriate use of cough syrups included 
antitussives, antihistaminic and decongestants in 
children less than 2 years. Prescription of nasal saline 
drops and Salbutamol/epinephrine nebulization were 
appropriate after clinical examination.  Conclusion: 
Prescription audit in our study revealed irrational use of 
cough syrups by pediatricians which are not evidence-
based.  Prescription audit in an ambulatory setting can 
be used as a leveraging tool to optimize the use cough 
syrups which have the potential for serious harm in 
young infants and children.  

[P10-1001] Clinical bioanalysis, simultaneous 
m e t h o d  d e v e l o p m e n t  a n d  v a l i d a t i o n  o f 
homocysteine and methylmalonic acid using SPE-
LC-MS/MS in adult and pediatrics

a,b a,bAmol Chhatrapati Bisen , Anjali Mishra ,  Sachin 
a,b c,1Nashik Sanap ,  Praveen Kumar , Atul Singh 

a a aRathore , Sarvesh Kumar Verma , Mukesh Kumar , M. 
c aM .  G o d b o l e ,  R a b i  S a n k a r  B h a t t a , 

aPharmaceutics & Pharmacokinetics Division, CSIR-
Central Drug Research Institute, Lucknow – 226031 
(India).

bAcademy of Scientific & Innovative Research (AcSIR), 
CSIR-HRDC Campus, Sector 19, Kamla Nehru Nagar, 
Ghaziabad,  Ut tar  Pradesh-  201002 ( Ind ia) , 
c  Department of Molecular Medicine and Biotechnology,
Sanjay Gandhi Post-graduate Institute of Medical 

1Sciences, Lucknow-226014 (India), Present address:  
Department of Biological Sciences, Southern Methodist 
University, 6501 Airline Ct, Suite 113, Dallas, Texas 
75205, USA.

Homocysteine (Hcy) and methylmalonic acid (MMA) 
are the selective biomarkers used for the diagnosis of 
biological deficiency of cobalamin (Vit. B12, Cbl) and 
folate (Vit. B6). In the given work we reported 
simultaneous estimation of total Hcy and MMA from 
serum samples of pediatric and adult subjects using an 
efficient, sensitive, selective and robust SPE-LC-
MS/MS method. The sample clean-up was achieved 
using a dual extraction protocol using minimal sample 
volume (100 µL). A total of 893 clinical samples were 
examined using the validated method from 2 cohorts of 
subjects including pediatric and adult mothers, to 
identify the disparities in the Cbl and folate status. The 
method was linear across the concentration range of 
22.2 nM- 3.7 µM (Hcy) and 42.34 nM and 5.92 µM 
(MMA), respectively. A set of validation assays were 
performed to guarantee the accuracy-precision, 
stability and recovery of the designed method and the 
same has been applied for clinical bioanalysis. The 
methods have negligible matrix effect, thus providing 
interference-free results in the long run of sample 
analysis. The final results of the study predict a possible 
mother-child deficiency correlation and the adverse 
outcomes of the deficiencies in humans.

[P10-1002] Estimation of severity, causality and 
preventability of adverse drug reactions due to 
alectinib

1 1Sima Manmode* , Dr. (Mrs.) Anuradha Majumdar , Dr. 
2 1Kumar Prabhash . Department of Pharmacology, 

Bombay College of Pharmacy, Mumbai, Maharashtra-
2400098, India, DM Medical Oncology, Tata Memorial 

Hospital, Parel, Mumbai, Maharashtra-400012, India. 
*email: simamanmode1998@gmail.com

Background: To estimate the severity, causality and 
preventability of different adverse drug reactions 
occurring due to alectinib in patients with anaplastic 
lymphoma kinase or ROS-1 or EML4 fusion positive 
mutation and having non-small cell lung cancer. 
Methods: This Prospective, observational and non-
comparative study was carried out in lung cancer 
outpatient department of Tata Memorial Hospital, Parel, 
Mumbai. Data on adverse drug reactions of alectinib 
were collected from NSCLC patients having ALK or 
ROS-1 or EML4 fusion positive mutation for 10 months 
duration. The adverse drug reactions were estimated 
for severity, causality and preventability using CTCAE 
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5.0 scale, Naranjo algorithm and Schumock and 
Thornton scale respectively. All the data collected were 
analysed using descriptive statistics and Microsoft 
excel. Results: Out of 216 adverse reactions obtained 
from 34 patient's data, 81.72% of reactions were of 
grade 1 severity while 17.25% and 1.01% reactions 
were grade 2 and grade 3 respectively. 46.75% 
reactions were possible in causality while 37.96% were 
probable. Reactions having definite and doubtful 
causality were found to be 9.25% and 6.01% 
respectively. Most of the adverse reactions were 
definitely preventable in 97.68% of cases while only 
2.31% of reactions were probably preventable 
according to the Schumock and Thornton scale. 
Conclusion: This study revealed that most of ADRs due 
to alectinib oral therapy were grade 1 severe as per 
CTCAE 5.0 scale. Alectinib has bearable toxicity profile 
and the adverse reactions are manageable.

[P10-1003] Pharmacokinetics of Rifampicin in 
patients with tuberculosis: Acomparative study in 
patients with & without concomitant Diabetes 
Mellitus

1 1Sourav Mondal , Dr Vandana Roy , Dr Ashwani 
2 3 4Khanna , Dr T Velpandian , Dr Sandeep Garg . 

1 2Department of  Pharmacology, TB & Chest 
Clinic,Maulana Azad Medical College, New Delhi-

4110002,  Depar tment  o f  Genera l  Medic ine, 
3Department of Ocular Pharmacology & Pharmacy 
division, AIIMS, New Delhi-110002,

Concomitant diabetes mellitus may alter the occurrence 
and outcomes of tuberculosis treatment.Recently, 
National Tuberculosis Elimination Programme 
changedthe treatment regimen for TB from intermittent 
to daily dosing and modifiedthe weight bands.The 
change in the weight band and diabetes may alter blood 
levels, pharmacokinetics of Anti-tubercular drugs. The 
study was planned to see the blood levels and 
pharmacokinetics of rifampicin in TB patients with and 
without diabetes.Adult patients with newly diagnosed 
pulmonary tuberculosis with and without diabetes were 
enrolled. Forty patients were divided into Group I (TB 
patients) and Group II (TB patients with diabetes).  
Plasma Rifampicinconcentration were determined at 
0,1, 2, 3, 4, 8, 12 hours after drug administration&PK 
parameters calculated.The median rifampicin 
concentration at 4, 8, &12 hours were higher in Group I 
than Group II (P<0.01). The median AUC for group I 0-12

was 38.73 µg.h/ml and for group II was 36.16µg.h/ml 
respectively (P=0.02). The median t  was 3.4 hours 1/2

and 3.12 hours in Group II(P=0.02). The median k value el 

higher in Group II than Group I(P=0.02). The median CL 
value for Group I was 11.24 L/h and for Group II was 
13.54 L/h respectively(P=0.01).Comorbid diabetes in 
TB patients may lead to decrease in plasma rifampicin 
levels due to possible faster drug elimination, The 

Clinical Implications of these variations need to be 
assessed.

[P11-1002] The combined effect of withaferin A and 
cold plasma device treatment:  A promising 
approach for treatment of breast cancer

Tejas Bedmutha, Shahnawaz Ahmed, Prajakta Garad, 
Arya Gaikhe, Naresh Kumar. Department of Medical 
Device, National Institute of Pharmaceutical Education 
and Research (NIPER), Guwahati – Assam – 781101, 
India.

Despite modern therapeutic advances, the survival 
prospect of breast cancer patients remains poor due to 
steam-like properties of tumor cells and genetic 
abnormalities in breast cancer, which contribute to 
resistance to chemotherapeutic drugs and progression. 
More effective and innovative therapies are required for 
breast cancer treatment. Biomedical applications of 
physical plasma and plasma-treated liquid (PTL) show 
promise as cancer therapies. On other hands, the 
interaction of reactive oxygen species with the solution 
always results in the formation of hydroxyl (OH) 
radicles, although propagation and interaction with cell 
in solution also remain ambiguous due to short-lived. 
Biomedical application of physical plasma and plasma 
treated liquid show promise as cancer therapies. The 
plasma produced a variety of reactive species, thereby 
producing a reactive environment surrounding the 
biological target. How these reactive species induce 
membrane lipid peroxidation mediated cancer cell 
death, also referred to as ferroptosis in triple-negative 
breast cancer needed. Thus, the present research 
explores, first time plasma and PTL can be used as 
therapy to induce ferroptosis. In this study, we 
investigated the ability of plasma-derived oxidant via 
plasma-treated medium (PTM) alone or combination of 
ROS generating alkylating agent withaferin A (standard 
anticancer agent) to induce ferrototic cell death in triple-
negative breast cancer cells. A combination study, we 
found that plasma-derived reactive oxygen and 
nitrogen species (RONS) sensitize the withaferin-A to 
induce lipid peroxidation through impairment of lipid 
repair enzyme in triple negative breast cancer cell. this 
is suggested that impairment of lipid repair enzyme by 
combination treatment enhances tumor cell sensitivity 
to ferroptosis. the combination effect also shows more 
expression levels of redox-related genes and protein in 
cell death pathways in compare with treatment alone. 
interestingly, decreased level of Kelch-like ECH-
associated protein 1(keap1) and nuclear factor 
(erythroid-derived 2)-like2 (Nrf2), along with increased 
level of heme oxygenase 1(HMOX1) were also 
observed after 3 hours post PTM-treatment. thus, result 
subsequently show that the combination of PTM With 
withaferin facilitating synergistic anticancer action via 
ROS induction for improvement of breast cancer 
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management. Our findings provide novel molecular 
insights into plasma induce cancer therapeutic 
responses and corresponding cell death pathways 
triggered by PTW.

[P11-1003] Ultrathin skin-conformable tattoo 
electrode for ECG

 1 1Rutuja Vikhe , Gaurav Nalkar , Arun D, Mayur Krishna 
1 2 1 1Das , LN Sharma  Saurabh Kumar . Department of 

Medical Devices, National Institute of Pharmaceutical 
Education and   Research, Guwahati-781101, India. 
2Department of Electronics and Electrical Engineering, 
Indian Institute of Technology, Guwahati - 781039, 
India.

To measure electrical signals generated by the human 
heart in a non-invasive way, normally the skin surface is 
used to attach the electrodes. It helps extracting the 
information about the condition of the heart. In this 
context, the standard Ag/AgCl electrodes are used for 
ECG monitoring which are flat, stiff, bulky, and pre-
gelled. It causes great discomfort for users for 
continuous and long-time measurement. Further, the 
other flexible electrodes currently being reported for 
biopotential monitoring are mechanically mismatched 
with the curvilinear shape of human skin that may cause 
the air-gaps between sensor and skin and results in 
high impedance and noise. Therefore, to achieve good 
conformal contact of the electrode with the skin, it needs 
bending, stretching, and intrinsic material properties. 
Theoretically, electrodes having a thickness of less than 
25µm will adhere conformably to the skin without 
generating air gaps. Therefore, we are working on the 
development of ultrathin skin conformal dry ECG tattoo 
electrode (≤ 25 µm) to attain lower contact impedance 
and a high signal-to-noise ratio. In this work, a thin layer 
of conducting polymer (PEDOT: PSS) blended with 
ethylene glycol (EG), that shows good conductivity and 
self-adhesiveness, is drop-casted onto temporary 
tattoo paper. This process allows us to transfer the 
tattoo to the skin easily. This exhibit lower contact 
impedance and is used as epidermal electrode for ECG 
monitoring. The details of the results will be discussed at 
the conference.

Fig: Skin conformal tattoo electrodes transferred to the 
subject (wrist) and ECG recording by the standard 
recording device.

[P11-1004] Polymeric nanoparticle-laden as an 
advanced immunoassay for virus detection

Indra M. Khoris, Enoch Y. Park. Research Institute of 
Green Science and Technology (RIGST), Shizuoka 
422-8529, Japan.

In the current state of existing biosensor, the signal 
generation is limited to a single virus detection in the 
reaction chamber. Adaptive strategy is required to 
enable recognition of multiple viruses for diagnostic and 
surveillance. In this work, nanocarrier is deployed to 
bring specific signal amplification into the biosensor, 
depending on the target viruses. The nanocarrier is 
prepared using polymeric nanoparticle-laden (PNLs) 
prepared by sequential nanoprecipitation. Here, we 
deployed polymeric nanoparticles formation to 
establish the detection signals substrates to the 
immunoassay. The nanoprecipi tat ion of  two 
c h r o m o g e n s ,  p h e n o l p h t h a l e i n  ( P P )  a n d 
thymolphthalein (TP) is investigated in three different 
solvent mixtures in which PNLs demonstrate high 
loading of the chromogen up to 25.42% in DMF, 35.47% 
in DMF/DMSO and 59.75% in DMF/DMSO/Ethanol 
three solvent system attributing to the co-precipitation 
degree of the chromogens and polymer. The PP-
encapsulated PNLs (PP@PNLs) and TP-encapsulated 
PNLs (TP@PNLs) are conjugated to antibody specific 
to influenza virus A subtype H1N1(IV/A/H1N1) and 
H3N2 (IV/A/H3N2), respectively. After addition of anti-
IV/A magnetic nanoparticles (MNPs) and magnetic 
separation, the enriched PNLs-virus-MNPs sandwich 
structure are treated in alkaline solution and 
demonstrate synergy reaction in which the degradation 
of the polymeric boundary and the pH-induced 
colorimetric development of the chromogen was 
occurred. The biosensor shows feasible detection on 
influenza virus A (IV/A) with excellent specificity of 
PP@PNLs on IV/A/H1N1 and TP@PNLs on IV/A/H3N2 

-1 -1with LOD of 27.56 fg mL  and 28.38 fg mL , 
respectively. The derivative binary response of the 
PNLs nanocarriers in the biosensor is contributed to 
each subtype of IV/A and intrigues the distinguished 
analytical signal in human serum with variance 
coefficient of 25.8% and recovery of 93.6%-110.56% for 
one-step subtype influenza virus detection. 

[P11-1005] An instrument-free microuidic system 
for  ext ract ion of  nucle ic  ac id  based on 
biochemically functionalized paper platform

1 2 3Sowjanya Goli , Ira Bhatnagar , Dhiraj Bhatia , Amit 
1* 1Asthana . Department of Medical Devices, National 

Institute of Pharmaceutical Education and Research 
2(NIPER), Hyderabad, Nanotheranostics laboratory, 

Clinical Research Facility, Medical biotechnology 
3Complex, CCMB-Annexe-II, Hyderabad. Department 

of Biological Engineering, Indian Institute of 
T e c h n o l o g y ,  G a n d h i n a g a r ,  * e m a i l : 

194



amit.asthana@niperhyd.ac.in

Any organism has its own genetic material which carries 
information that is passed from one generation to 
another. This information includes physiology, 
morphology, reproduction, development, behavior etc. 
DNA being genetic material to all eukaryotic cells makes 
it important for any diagnostics, genetic engineering, 
gene mapping or any molecular biology techniques for 
disease findings, therapeutics etc. Extraction of 
DNA/RNA is thus a prerequisite for any experimentation 
at molecular level for various other analysis such as 
sequencing, forensic and other molecular diagnosis 
tools etc. The techniques that are available can be 
performed only by highly skilled technicians, low 
sensitivity, expensive etc. Recently, microfluidics has 
drawn much attention due to low cost and no 
requirement of electricity. Microfluidic compounds are 
used in fabrication and development of point-of-care 
devices which are majorly known for being user friendly, 
portable nature, sensitivity, stability and minimal 
invasion. Paper-based microfluidic devices are being 
used for vast range of bio-medical application mainly in 
disease diagnostics, they are inexpensive easily 
disposable and compatible to work. They can work 
Without electricity or any equipment. In this research we 
have fabricated a biofunctionalized paper-based device 
for DNA/RNA extraction, storage and transportation. 
Later washing is done for removal of cell debris and the 
DNA/RNA remains intact on the device. During elution, 
the bond between reagent and DNA is dissociated and 
pure DNA is collected through the paper capillaries. 
Based on temperature variation both DNA and RNA can 
be eluted. The quality of DNA eluted from paper device 
has A260/280 ratio to be 1.8. An impressive yield of 90% 
is achieved on the paper device.

[P11-1006]  A pre l iminary  tes t ing  k i t  fo r 
determination of sexual health

Ashwin R. 228, Bombay Castle, Ooty.

Detection of sexual hormones at a stipulated time, 
unaided, has been an unmet need. Sexual health and 
its diagnosis has been an area of concern over the 
years, and this is often seen as a social taboo. This 
might lead to other serious conditions such as mental 
disorders, cardiac issues, impotency, sleep cycle 
issues, metabolic disorders and many more issues. 
There are several causes for these disorders that has 
brought the need for this preliminary testing kit that can 
be used by an individual, unaided, to detect the level of 
sexual hormones in the human body, just by using the 
saliva, urine or blood as the sample.The device works 
on the affinity protein binding of hormones to the binding 
sites present in the test kit. The particles in device are 
pre-coated and pre -treated Special dyes are used as 
colorant are used for identification the hormone level. 
There different rate limiting parameters that controls the 

travel of hormones. Based on the affinity of the hormone 
through the solvent phase, the amount of hormones 
present in the sample can be detected based on the RF 
value. The RF value of the hormone represents the 
proportionality of the amount of hormone present in the 
urine, blood or saliva (ie). It is directly proportional. The 
major users of this device would be women with 
hormonal imbalance, or PCOD or with irregular periods. 
Even infertile men and women are the target customers 
for these medical customers for this ideation.

[P11-1007] Design and optimization of 3D bio-
printing parameters using alginate as bio-ink

Avinash Kotkar, Panisha Gundelli and Shantimoy Kar. 
Department of Medical Devices, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad, Telangana-500037, India.

Aim of achieving the carbon footprint essentially limiting 
the usage of animals in biological research, which led to 
the increased interests for animals-free drug testing, 
diseases modelling etc. Three-dimensional (3D) bio-
printing is one of key tools which has been elucidated for 
the development of specific tissue constructs. In these 
bio-printing processes, bio-inks play a deciding role for 
the long-term viability, shape fidelity, mechanical 
stability of bio-printed organ architectures. It is 
imperative to note that concentration of bio-ink, have 
huge impact on printed structures; therefore, 
optimization of printing parameters holds paramount 
importance in 3D-bioprinting. Here, we report a detailed 
optimization of printing parameters using alginate as 
bio-ink. In an extrusion-based bio-printing system, it is 
intuitive to expect that the filament width is equivalent to 
the diameter of the nozzle through which the bio-ink is 
getting extruded. However, this intuitive belief always 
does not hold true. Therefore, understanding the effect 
of pressure, printing speed, and print distance for 
different concentrations of bio-inks (namely for 2%, 4%, 
6%, 8%, 10% w/v alginate-water). We specifically focus 
on attaining geometric accuracy, printability, and shape 
fidelity using extrusion-based 3D bio-printing system. 
Our study reveals that 8% and 10% w/v alginate 
concentrations have desired printability and shape 
fidelity while lower concentration of bio-inks doesn't 
offer intended outcomes. Currently, we are using these 
optimized parameters for understanding the printing of 
cell-laden bio-inks for developing organ architecture for 
long-term usage.

[P11-1009] Preparation and characterization of 
antibiotic spray for wound healing

1 2Chandragiri Saiteja , Pawan Dewangan , Mosam 
1 2 1 1Preethi , Jitender Madan , Vivek Borse . Department of 

2Medical Devices, Department of Pharmaceutics, 
National Institute of Pharmaceutical Education & 
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Research (NIPER) Hyderabad, Hyderabad - 500037, 
Telangana, India.

Wound management and healing are the challenging 
areas for patients and physicians. Antibiotic film-forming 
spray solution (FFSS) provides controlled release and 
may be an alternative method for replacing the 
traditional wound management. FFSS reduce the 
chances of cross-contamination and provide better 
wound management. Mafenide HCl shows good 
antibiotic properties and is used for skin formulations in 
the form of cream, spray, dry foam, and wound. The 
linearity and concentration range of Mafenide HCl was 
analyzed. The FFSS is optimized by screening different 
solvent systems (water, DMSO, and ethanol) and 
polymers (eudragit-RLPO, RSPO, E100, and RS100; 
cellulose-HPC and HPMC; polyvinyl pyridine k-30), and 
plasticizers (PEG 400 and propylene glycol). The 
optimization parameters considered for formulation 
were drying time, spray pattern, spray angle, pH, and 
water washability. Optimized FFSS showed good 
results having approximate pH of 7, viscosity of ~3 cPs, 
and film forming time of less than 5 min. Water 
washability results depict the ability of the film to sustain 
for more than 5 days. Further, in vitro antibacterial 
activity, in vitro release studies, and studies on animal 
models are to be performed for the formulation 
development of Mafenide HCl FFSS.

[P11-1010] High uorescent carbon-based quantum 
dots for cell tracking and imaging

Mounika Choppadandi, Govinda Kapusetti. National 
Institute of Pharmaceutical Education and Research – 
Ahmedabad (NIPER-A), Palaj, Opp. Air Force Station, 
Gandhinagar – 382355, Gujarat, India.

Zero dimensional carbon-based nanomaterials have 
been identified as potential fluorescent probes for 
bioimaging due to their unique optical properties, these 
zero-dimensional materials are known as quantum 
dots. For bioimaging, carbon-based quantum dots were 
chosen due to their biocompatibility, size-tunable multi-
emission, resilience against photobleaching, and facile 
surface functionalization. However, the influence of 
structural characteristics of carbon quantum dots 
(CQDs) and graphene quantum dots (GQDs) has not 
been previously investigated. In the present study, the 
mechanism of increased PL in GQDs compared to 
CQDs as a result of their structural characteristics was 
revealed. CQDs were spherical (size 5 nm) while GQDs 
had zigzag edges (size 3 nm), as determined by TEM 
and AFM tests. In addition, XRD and NMR analyses 
indicated that CQDs and GQDs have amorphous and 

2crystalline structures, respectively, with higher sp  
clusters. While both QDs exhibited multicolor 
fluorescence in response to varied excitations with 
comparable lifespan, GQDs exhibited a sevenfold 
higher quantum yield (QY) than CQDs. Bioimaging 

investigations in 2D cell culture, 3D tumoroids, and in 
vivo indicated that the fluorescence intensity of GQDs 
was larger than that of CQDs. In addition, fast cell 
internalization was reported in GQDs due to their 
positive surface potential resulting from heterogeneous 
(N and S) atomic doping. Furthermore, both CQDs and 
GQDs have showed enhanced time-dependent 
fluorescence property stability. The proposed process 
explains the increased photoluminescence (PL) 
intensity in GQDs due to the quantum confinement 
effect, crystallinity, and surface edge effects, making 
them a superior choice for bioimaging among the 
carbon family.

[P11-1011] Slippery polymeric surfaces for the 
generation and easy retrieval of tumor spheroids

Priyanka Pulugu, Neha Arya, Prasoon Kumar, Akshay 
,  Srivastava. National Institute of Pharmaceutical 

Education and Research-Ahmedabad (NIPER-A), 
Palaj, Opp. Air force station, Gandhinagar-382355, 
Gujarat, India.

The adoption of 3D cell culture is growing as it is a valid 
approach for simulating solid tumors outside of the 
body. Spheroids are often cultured using scaffold-based 
and scaffold-free methods. The hanging drop approach 
is a more flexible way for scaffold-free procedures, but it 
typically requires extensive efforts to culture and 
retrieve 3D-cell spheroids. We have developed 
reusable slippery surfaces made of oil-coated 
polystyrene nanofibers to develop a hassle-free 
development and retrieval of 3D-spheroids. The 
designed slippery surfaces made it easier for cell 
medium drops to glide as well as hold the hydrophilic 
droplets for more than 72 hrs by virtue of surface tension 
as in the hanging drop method. In this study, polystyrene 
nanofibers were fabricated using the electrospinning 
technique. SEM, Cryo-FESEM, and AFM were used to 
assess their morphology. As a proof of concept, we 
generated MCF7 spheroids (Breast cancer cell lines) on 
slippery surfaces and determined their Size and 
homogeneity. We have further tested the biological 
parameters such as reactive oxygen species, 
proliferative marker (Ki67), and hypoxia-inducing factor 
1 (HIF-1) to characterize the developed 3D spheroids. 
Finally, we have demonstrated the efficacy of 
Doxorubicin in 3D spheroids. Currently, we are 
developing a device, providing a platform for high-
throughput generation of 3D spheroid for drug 
screening applications.

[P11-1012] Aligned collagen Type-I hydrogel patch 
for the repair of herniated intervertebral disc

Akash Yadav, Ankush Dewle, Pranav, Kumbhkarn, 
Navanit Pathak, Heta Thakar, Akshay Srivastava. 
National Institute of Pharmaceutical Education and 
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Research-Ahmedabad (NIPER-A), Palaj, Opp. Air force 
station, Gandhinagar-382355, Gujarat, India.

The etiology of intervertebral disc (IVD) degeneration, 
which is a profound cause of low back pain (LBP), 
remains unclear. The IVD microenvironment is primarily 
composed of the central nucleus pulposus (NP), the 
external concentric rings of annulus fibrosus (AF), and 
the cartilaginous endplate (EP) which collaborate to 
ensure the spine's structure and functioning. 
Mechanical injury, lifestyle problems and imbalance in 
the anabol ic and catabol ic factors leads to 
inflammation, cellular senescence, and ECM 
remodeling in IVD causing fissure and extrusion in the 
AF region. Moreover, AF has a very limited capability to 
repair damaged tissue. Here, we have constructed a 
hyaluronic acid (HA)-containing isoelectrically oriented 
aligned collagen type-I patch. FFT analysis showed that 
the patch had high asymmetry and narrow peaks, which 
confirmed that the collagen fibers were aligned. 
ATR/FTIR analysis showed functional characteristics. 
Mice annulus fibrosus (AF) cells were recruited to study 
the patches' viability and cellular orientation. The GAG-
modified col-I patch showed high cell growth, and 
confocal microscopy demonstrated the cell growth in an 
aligned fashion. Further, the mechanical properties of 
these patches were assessed in organ culture model. It 
was observed that GAG modification significantly 
reduces the tensile strength and moduli of an 
isoelectrically focused Col-I patch, but enhances the 
production of extracellular matrix as shown by 
histological analysis. Thus, the developed patch mimics 
the structure and bioactivity of AF region in the IVD, 
facilitating the closure and repair of herniated AF.

[P11-1013] High conductive reduced graphene 
oxide based point of care device for the diagnosis of 
polycystic ovarian syndrome (PCOS)

Gourang Hari Gupta, Keerthana M, Govinda Kapusetti. 
Department of Medical Devices, National Institute of 
Pharmaceutical Education and Research (NIPER)- 
Ahmedabad, India.

Poly Cystic Ovarian Syndrome (PCOS) is common 
endocrinal disorder characterized by ammenorhoea, 
dysmennorhoea, hirsutism and infertility which affects 
~20% of female of reproductive age group. According to 
Rotterdam criteria 18% of women had PCOS and 70% 
of them are remain undiagnosed, due to constraints of 
current diagnostics techniques. The current diagnostic 
interventions include, ultra-sonography and serological 
test, which have poor patient compliance, lack of 
reliability, high cost and compromised sensitivity. In the 
present work, we developed a graphene based 
electrochemical biosensor for ultrafast, cost effective 
and high sensitive diagnosis of the PCOS. The anti-
mullerian hormone (AMH) is known to be early hallmark 
for PCOS and used as bioelement in the investigation. 

The biosensor was fabricated by adopting liquid 
exfoliation method using the 2-D matrix materials such 
as rGO, MoS2 and a conducting polymer (PANI). The 
fabrication of the electrode has been characterized by 
the UV, FTIR, SEM, conductivity analysis, etc. 
Differential pulse voltammetry was employed for the 
detection of AMH. Under the finest conditions, the 
developed biosensor was demonstrated high 
reproducibility, selectivity, and sensitivity with a low limit 
of detection of 9.466ng/ml and a linear range of 
9.466ng/ml to 100 ng/ml. Furthermore, the biosensor 
requires lower sample volume (5 μL), moreover sensor 
is cost effective and rapid as compared with a standard 
ELISA. Hence, the biosensor sensor may the best 
possible alternative for the current diagnostic methods. 

 [P11-1015] Paradigm shift in strategic policies for 
medical device industries in post-Covid era

1 1 2Yash Sharma , Dr. B. Lakshmi , Dr. Shantimoy Kar . 
1Department of Pharmaceutical Management & 
2Department of Medical Devices. National Institute of 
Pharmaceutical Education and Research (NIPER), 
Hyderabad-500037,  India.

Indigenous development of medical equipment in the 
country has been boosted significantly especially after 
Covid-19 outbreak, which indeed led to paradigm shifts 
in different strategic policies particularly the prospects 
of future exports for capital medical products to sub-
Saharan Africa and other emerging economies. 
Investment under different schemes like Promotion of 
medical device parks has been proposed for 16 states 
and union territories. In-principle approval granted for 
identified locations namely Ujjain (M.P.), Nalagarh 
(H.P.), Oragadam (T.N) and YEIDA (U.P). Setting up of 
common infrastructure facilities (CIFs) for capacity 
building and operational execution with total financial 
outlay of ₹400 crores, where strategic control play a vital 
role in success of the medical devices sector via change 
in value chain of organisational structures for the 
adoption of industry 4.0. To synergise foreign trade 
promotion policies in India, policies are revised and 
aligned with special focus on computer integrated 
advance manufacturing, lateral linking mechanism for 
the development of medical device export promotion 
council (EPC) headquarter at YEIDEA Greater Noida 
(U.P) and regional offices in AMTZ. Vizag and 
Hyderabad (Telangana). Through these changes, we 
challenge strategic supremacy of China and other 
developed economies. which are also aimed to bring 
pos i t ive  v ibes in  subs id iary  indust r ies  l ike 
semiconductor, LED precision engineering and to name 
a few. This strategic amalgamation will further 
strengthen the execution capabilities to prevent supply 
chain catastrophe in the future unlike we found during 
the Covid-19 crisis. Growing adoption of minimally 
invasive devices and development of high-end 
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equipment production e.g. Inter university accelerator 
centre (IUAC) developed a 1.5T superconducting MRI 
magnet system indigenously.

[P11-1016] Design of an emergency 3D printable 
electro-mechanical ventilator with bag-valve–mask 
(BVM) for respiratory problems

M. Lakshmi Sramika, Rajesh Joga, Ramesh Joga. 
Department of Regulatory Affairs, National Institute of 
Pharmaceutical Education and Research (NIPER), 
Balanagar, Hyderabad-500037, India.

During the COVID-19 pandemic, there are severe 
shortages of ventilators all across the world. Due to this, 
more deaths are seen, especially in the second wave. A 
3-dimensional (3D) printable manual ventilator is a 
simple type of manually operated ventilator that relies 
on a bag and mask to open the airway and provide 
enough ventilation to the person unable to breathe on 
their own. Bag-Valve-Mask is essential to manual 
ventilation since it enhances airflow and respiration. 
These bags return to their original shape spontaneously 
after being compressed. In this work, a simplified 
mechanism of a 3D printable mechanical ventilator with 
a BVM is proposed and designed for ventilation. The 
BVM is designed to operate by a battery, a DC motor 
driven by a 3D-printed rack, and a pinion mechanism. 
The rack and pinion mechanism compress and 
decompress the bag in response to the signal. The main 
advantage of this project is that it can be sent to 
hospitals in rural areas for a quick treatment at a low 
cost and with minimal risk. Anyone can operate it 
because it does not require the study or training of 
ventilation rules like an ICU ventilator. The proposed 
system is risk-free, safe, and repairable. The accuracy 
of the angle, volume, and respiratory measurements 
were close to traditional ones. This portable ventilator 
equipment can be used in rural or general hospitals and 
ambulances to provide rapid breathing.

[ P 11 - 1 0 1 7 ]  I s o l a t i o n ,  p h y s i c o c h e m i c a l 
characterization, and optimization of medical grade 
chitosan from shrimp shells

Ganesh Yadav, Monica Perwala, Vivek Borse. 
Department of Medical Devices, National Institute of 
Pharmaceutical Education & Research (NIPER) 
Hyderabad, Hyderabad -500037, Telangana, India.

Chitosan is one of the naturally produced versatile 
biopolymers. Various grades of chitosan have been 
developed and used in different industries like food 
production, agriculture, cosmetics, pharmaceuticals, 
etc. The pure form of chitosan is employed in the 
pharmaceutical and biomedical industries. The shrimp 
exoskeleton is a rich source of chitin and chitosan. In 
general, shrimp processing generates enormous 

quantities of waste every year. This waste can be 
transformed into valuable biomaterials such as chitin 
and chitosan. The present study describes the method 
for the isolation and purification of chitosan from shrimp 
shells.  First, chitin was extracted and then converted to 
chitosan by chemical treatments. The yield of extracted 
chitosan was calculated based on the time and 
concentration of NaOH used. The physicochemical 
parameters such as solubility, moisture content, 
viscosity, and antimicrobial activity were analyzed for 
extracted chitosan. Characterization techniques like 
FTIR and SEM were also performed. It has been 
demonstrated that shrimp shell waste may be used to 
extract chitosan from chitin in a basic environment. 

[P11-1018] Fabrication and evaluation of expanded 
polytetrauoroethylene (ePTFE)-based synthetic 
grafts for tracheal reconstruction

1 2 2Nitesh Semwal , Pravin Vaidya , Pratyush Mohapatra , 
2 2 1Shantanu Dhara , Soumen Das , V. Ravichandiran , 

1 1Kausik Kapat *, Department of Medical Devices, 
National Institute of Pharmaceutical Education and 
Research Kolkata, 168, Maniktala Main Road, 

2Kankurgachi, Kolkata, West Bengal, 700054. School of 
Medical Science and Technology, Indian Institute of 
Technology, Kharagpur, West Bengal, 721302, *Email: 
kausik.kapat@niperkolkata.ac.in

Obstruction and stenosis of the airway can occur by 
trauma, tumour and congenital defects, which might be 
life-threatening. Large tracheal defects exceeding 30% 
of total length in children or 50% in adults still represent 
a major problem for clinicians due to absence of 
effective treatment methods. Several types of malignant 
and benign tracheal disease can occur, such as 
tracheal tumours, tracheal stenosis, tracheob 
ronchomalacia etc. In recent years, tracheal 
reconstruction using autologous and allogeneic tissue, 
synthetic materials as well as tissue-engineered grafts 
have been proposed. For synthetic grafts, polyethylene, 
polypropylene, stainless steel, polycaprolactone (PCL) 
and polytetrafluoroethylene (PTFE) etc. have been 
used. Though these materials are biocompatible but 
they lack adequate surface energy and hydrophilicity 
resulting in weak cell attachment and proliferation, poor 
integration with the native tissue, thereby implantation 
failure. The present study involves design, fabrication 
and evaluation of expanded polytetrafluoroethylene 
(ePTFE)-based tracheal grafts. ePTFE has advantages 
over other biomaterials due to possession of adequate 
mechanical strength, flexibility and porous microfibrillar 
structure containing intermittent nodes, seeming to be 
conducive to microvascular in-growth from the 
surrounding tissue. Initially, customized 3D models of 
tracheal grafts will be prepared by SolidWorks. ePTFE 
sheets will be modified through plasma treatment and 
then grafted with amino acids for improved cell 
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adhesion. The samples will be characterized for 
wettability (contact angle), morphology (SEM), 
func t iona l  g roups  (ATR-FTIR)  and  in -v i t ro 
cytocompatibility (fluorescence microscopy) using 
epithelial cells. 

[P11-1020] Afrezza, a new approach in diabetic 
treatment: Regulatory considerations

Shrutika Sharma. Amity University Noida, Uttar 
Pradesh.

Diabetes is a chronic metabolic disease characterized 
by elevated blood sugar levels in the body. The three 
main types of diabetes can be classified as type 1, type 
2 and gestational diabetes. Type 1 diabetes, also known 
as insulin dependent diabetes is a chronic condition 
where the pancreas produce very little or no insulin by 
itself. Alternately, type 2 diabetes usually occurs when 
the body becomes resistant to insulin or doesn't make 
enough insulin. Since the discovery of insulin in 1922, it 
has been considered as the panacea for the treatment 
and control of blood sugar levels in people with Type I 
diabetes. However, due to the invasive nature of 
conventional insulin therapy there is lesser patient 
compliance and a continuous spur for the discovery of 
novel delivery methods. Such breakthrough was seen 
with the introduction of Afrezza. Produced and 
trademarked by MannKind, Afrezza is a drug-device 
combination product in the form of an inhaler and 
consists of man-made insulin. The inhaler system 
involves Technosphere Insulin (TI), an inhalational 
powder for the treatment of diabetes mellitus with better 
pharmacokinetic profile and marked glycaemic control.  
Owing to its compact size, enhanced bioavailability and 
dose flexibility Afrezza was approved by Food and Drug 
Administration of the United States. However, the new 
product was crumbled by factors such as decline in 
pulmonary function. Subcutaneous insulin has proved 
to be a burden on the lifestyle of people with diabetes 
hence alternate methods, such as inhaled insulin 
therapy have proven to be feasible. With the help of 
elaborate clinical trials and reduced incidences of 
adverse drug reaction inhalational therapy can be 
considered as one of the major advances in the 
treatment of diabetes. 

[P11-1023] Country-wise variations in the 
regulations on the menstrual cup and their impact 
on women's safety 

Simran. Department of Regulatory Affairs, National 
Institute of Pharmaceutical Education and Research 
(NIPER), Hyderabad.

The menstrual cup is a product inserted into the vagina 
to collect blood during the menstrual cycle. There is 
always a conflict about whether the menstrual cup is a 

device. As the product is invasive and safety risks are 
associated with it based on those criteria, USFDA 
considers it a class II medical device. However, a 
menstrual cup is not preventing, diagnose, or treat any 
disease. Based on that criterion, countries like the EU 
and Australia considered it a hygiene product rather 
than a device. Regulations for medical devices are way 
more stringent than for hygiene products. However, the 
product does not treat or maintain any disease, helping 
women maintain a healthy social life. Many cases of 
infection, including toxic shock syndrome, have been 
noted that were associated with the menstrual cup. The 
product was invented to improve women's lives. 
However, absence of regulations makes this blessing a 
curse. The standardization and safety of menstrual 
cups will be established through regulating it as a 
device.

[P11-1024] Synthesis of imidazopyridine-based 
uorophore as a sensing probe

Abha Sharma. Department of Medicinal Chemistry, 
National Institute of Pharmaceutical Education and 
Research, Bijnor-Sisendi Road, Near CRPF Base 
Camp, Sarojini Nagar, Lucknow, Uttar Pradesh 226301, 
India. Email: abha.sharma@niperraebareli.edu.in

The scaffold imidazo[1,2 a]pyridine is appealing due to 
its fluorescence properties and now it is being explored 
as a sensor for sensing various types of analytes in 
environmental and biological samples. As our lab is 
focused to develop fluorescent molecules for the 
detection of biomarkers of Alzheimer's disease and for 
sensing various types of analytes in different media. 
Therefore, in this direction, we have chosen this scaffold 
and synthesized various types of imidazo[1,2 a]pyridine 
der ivat ives for  the appl icat ion of  detect ing 
organophosphorus compounds. Organophosphorus 
(OP) pesticides such as malathion, parathion, 
chlorpyrifos play an important role in the field of 
agriculture and another class of organophosphorus 
compounds is chemical warfare nerve agents like sarin, 
tabun, and soman which are toxic in nature. In humans, 
o r g a n o p h o s p h o r u s  c o m p o u n d s  i n h i b i t 
acetylcholinesterase (AChE) enzyme and cause 
organophosphorus poisoning. The list of suicidal 
attempts also increases with organophosphorus 
poisoning. Therefore, there is a demand for a direct 
detection method in case of organophosphorus 
poisoning. Herein, based on this scaffold we have 
designed and synthesized a highly sensitive and 
selective probe for the detection of OP. The probe has 
been investigated for sensing various types of analytes 
and it was found selective to diethyl cyano phosphonate 
(DCNP, a tabun simulant). The naked eye color change 
was observed i.e., from pink to yellow upon the addition 
of DCNP to the probe. The real-time detection of DCNP 
was also performed by the probe-fabricated paper strip. 
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