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ABSTRACT

Computer-aided drug design (CADD) along with Artificial Intelligence (AI) based machine 

learning technologies have a powerful impact in the field of drug discovery as it can handle 

vast biological data which in turn reduces the cost and time of drug discovery and 

development process. Identifying hits through virtual screening and its further optimization 

for the development of lead molecule through ligand- or structure-based drug designing have 

played a vital role. Docking and molecular dynamics studies highlighted the binding of 

ligands with targeted proteins and their binding affinity. ADMET prediction studies prevent 

the failure of many drugs in clinical trials and thus prevent loss of time and money. The 

availability of open-source big data has facilitated the screening of vast libraries intending 

to come up with novel potent and target-specific drugs. Present review has given an overview 

of the technology used in drug discovery by highlighting some of the case studies. 

Keywords: Artificial Intelligence (AI), Machine Learning (ML), Ligand- based drug design 

(LBDD), and Structure-based drug design (SBDD)
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s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.
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The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 
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Drug discovery is an interdisciplinary 

multiple-step process that is time-

consuming and expensive [1]. It requires 

15-20 years for a drug to reach the market 

from the concept; which includes phases 

like target identification and validation, 

lead identification and its synthesis, pre-

clinical screening, clinical trials and 

regulatory approval [2,3]. Although a huge 

amount of money and time are involved in 

the drug discovery process, the success 

rate is as low as 15-20%. The major cause 

of the failure is the poor ADMET profile of 

the lead [4]. 

INTRODUCTION

To accelerate and elevate the success rate 

in the drug discovery process, the 

computational approach is harnessed to a 

tremendous extent [5]. With the swift 

evolution of diverse computer hardware 

and software, various structure based and 

ligand-based drug design techniques or 

algorithms are being utilized nowadays in 

drug screening and design [6]. For the 

advanced  drug design, in silico

chemoinformatic is considered as a prime 

Present review summarizes the published 

case studies on the basis of type of 

application of computational techniques 

and artificial intelligence in the drug 

design as summarized in .Fig. 1

tool [7]. Bioactivity spectra-based 

algorithms, data mining, chemical structure 

similarity searching, panel docking etc. are 

some representative examples of 

cheminformatics tools [8]. Target 

identification which is the first step in 

rational drug design; can be studied 

through network pharmacology, a field 

assimilating varied information in protein-

disease, protein-protein and drug-protein 

networks [9]. Network pharmacology is 

very helpful in study of inter-correlations 

across different biological pathways, 

genomics, proteomics, metabolomics, 

transcriptomics etc. that rely on 

computational data and its interpretation 

[10]. Other approaches are; protein ligand 

interaction fingerprints method, ligand-

based interaction fingerprint method, 

MetaboAnalyst approach for pathway 

analysis etc. [11,12]. 
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Prediction of biological target structure

For structure-based drug design (SBDD), 

availability of 3D crystal structure 

biological macromolecular target is crucial. 

Through the advancements in the structure 

elucidating experimental techniques like 

X-ray, NMR, electron microscopy etc., 3D 

structure of proteins is resolved and then 

they are made available in public for the 

users [13]. However, in cases where 3D 

structure of the target protein is not known, 

computational techniques like homology 

APPLICATIONS OF 

COMPUTATIONAL TECHNIQUES IN 

DRUG DESIGN 
Homology modeling is a computational 

technique to predict protein structure based 

on its sequence identity and similarity with 

the template protein of known structure. 

For the reliable prediction, minimum 30% 

sequence identity should be possessed 

between the query sequence and template 

sequence [15]. 

modeling or ab initio modeling can be used 

to predict the 3D protein structure [14].  

Recently in 2024, Goswami, V. et al. [16] 

have reported the homology modeling of 

Porcupine protein which an enzyme 

involved in the Wnt signaling pathway. 

Various disorders like osteoporosis, cancer, 

Fig. 1 Diverse Applications of Computational Techniques in Drug Design
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Prediction of pharmacokinetic properties is 

an integral part of drug discovery that uses 

Prediction of physicochemical properties 

and toxicity of lead molecule

Alzheimer’s disease etc. are associated 

with the dysregulated Wnt signaling. To 

design novel Porcupine inhibitors, there 

was a need of 3D structure of Porcupine. 

Goswami, V. et al. have predicted its 3D 

structure through homology modeling 

using an online server, I-TASSER and 

commercial software, Molsoft ICMPro. 

They compared and validated both the 

homology models through Ramachandran 

plot, Protein health tool of Molsoft ICM 

and other tools available on metaserver, 

SAVES v6.0. Molsoft model was found to 

be better with 84.6 % residues in most 

favored region and only 0.3 % residues in 

disallowed region in Ramachandran plot in 

comparison to 75.9% and 1.7% residues 

respectively in I-TASSER model. Finally, 

the predicted model using Molsoft ICMPro 

was considered for molecular docking of 

known porcupine inhibitors and future 

designing of novel Porcupine inhibitors. 

Later, authors have also compared the 

homology model binding site with that of 

the actual binding site of Porcupine 

structure deposited in the protein databank; 

PDB ID: 7URD and found high similarity 

between them. Thus, Computational 

technique, homology modeling was proved 

crucial in the designing of novel inhibitors.   

diverse AI-based tools which can analyze 

the behavior of drugs in the body. Few 

structural parameters being used in drug 

designing are molecular descriptors like 

SMILES strings, electron distribution of 

the molecule, energy calculation and bonds 

etc. These parameters are used in deep 

neural networking (DNN) for drug 

designing [17]. (Yukawa & Naven, 2020). 

In 2019, Han et. al. [18] assessed the in 

silico ADMET profile of ceftazidime as 

well as its impurities A-I using Discover 

Studio 4.0 (DS4.0) software package and 

pkCSM ADMET descriptors algorithm 

protocol. Ceftazidime has been in clinical 

use since 1990s to treat various infections. 

There are many adverse effects related to 

its use which are not only related to the 

toxicity of API but also due to impurities in 

drugs. To identify the type of impurity and 

its structural features responsible for 

toxicity, prediction of ADMET properties 

of all the known impurities A-I have been 

carried out by Han et. al. Through structure 

toxicity relationship study, they could 

identify specific functional groups and 

stereochemistry of the drug, impurities and 

its metabolites responsible for various 

types of toxicity like neurotoxicity, 

genotoxicity etc. This study overall 

provided the base for experimental 

validation of predicting the toxicity of all 

other cephalosporins and their impurities, 

and for the quality control of these 

impurities. 
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Prediction of drug-receptor interaction 

or binding affinity of lead 

molecules/drugs

Molecular docking is an interesting in 

silico technique to determine the 

interaction of ligands with macromolecules 

free binding energy. It requires an input of 
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Prediction of biological activity of novel 

designed molecules using QSAR 

technique

various chemical libraries like Chemdiv, 

Asinex, Maybridge, Zinc, Enamine and 

Lifechemicals. ADMET study was 

performed on the identified hit and finally 

2,856 hits which showed acceptable drug-

like properties were selected for induced fit 

docking, MM-GBSA calculation and cross 

docking using GLIDE. Later, molecular 

dynamics (MD) simulation study was 

performed for the top 5 candidates using 

the GROMACS and DFT calculations 

using Gaussian. At last, best 2 hits, 

T5923531 and T5923555 were concluded 

as the best molecules for experimental 

validation using  and  in vitro in vivo

techniques. 

Quantitative structure activity relationship 

(QSAR) is a ligand based drug design 

technique that establishes the relationship 

between different 2D/3D physico chemical 

descriptors of ligands with biological 

activity quantitatively using statistical 

methods and predict the activity of 

designed molecules before their synthesis 

[22,23]. Recently AI techniques are 

incorporated to develop SAR/QSAR 

predictive models which not only reduces 

the time but also allows the input selection 

to extract the features that affect the 

generated model. It improves the 

Prediction of feasibility of synthesis and 

its planning

The traditional path of drug discovery is 

organic synthesis but it is often 

accompanied by synthetic challenges 

which restrict chemical space available for 

drug designing [26]. Varied computational 

prediction accuracy and efficiency of 

QSAR [24].

Tsou L.K. et al. [25] in 2020 reported a 

comparative study between the deep neural 

networks (DNN) based QSAR model and 

PLS based QSAR model for their hit 

prediction efficiency thorough virtual 

screening. They proved DNN as well as 

random forest (RF) techniques superior. A 

database of 7130 molecules reported for 

their MDA-MB-231 inhibitory activities 

were collected from ChEMBL website and 

divided into training set (85%, 6069 

compounds) and test set (15%, 1061 

compounds) to develop the QSAR models. 

The results showed that DNN based 

method could achieve higher predicted r  2

value with only fewer compounds (Only 

63) required in the training set than 

traditional QSAR method. Using this 

model, a potent (~  500 nM) mu- 

opioid receptor agonist was identified as a 

hit from the in-house database of 165,000 

compounds. This study proved the 

efficiency of AI based QSAR techniques in 

novel hit identification and prediction of 

their activity.

42 CASE STUDIES ON APPLICATIONS OF COMPUTATIONAL TECHNIQUES IN DRUG DESIGN

*Corresponding Author: Email: rhp59@rediffmail.com 

s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

5 DOCKING STUDY OF MARKETED ANTIMALARIALS  63
 ON PLASMODIUM FALCIPARUM DIHYDROFOLATE 
 REDUCTASE (Pf DHFR)
 Dhruvil Gajjar, Tanvi Shukla, Vivek K. Vyas*
 Department of Pharmaceutical Chemistry, Institute of Pharmacy, 
 Nirma University, Ahmedabad, Gujarat, India

Sr. No.  Title  Page No.

2 LIPID NANOPARTICULATE SYSTEM FOR  11
 WOUND HEALING 
 Preksha Vinchhi, Mayur M. Patel*
 Department of Pharmaceutics, Institute of Pharmacy, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

1. CONDUCTING CLINICAL RESEARCH DURING  01
 PANDEMIC ERA: PROBLEMS AND PROSPECTS
 Bina Naik, Leena Patel*, Dr Dhara Bhayani
 CBCC Global Research, Ahmedabad, India

3 POTENTIAL IMPORTANCE OF JUGLANS REGIA LINN:  37
 NUTRITIONAL PROFILE AND HEALTH BENEFITS
 Dipal Gandhi*, Helly Shah, Maitri Madia
 Department of Pharmacognosy and Pharmaceutical 
 Analysis, Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

4 DEVELOPMENT AND VALIDATION OF UV-VISIBLE 49
 SPECTROPHOTOMETRIC METHOD FOR SIMULTANEOUS 
 ESTIMATION OF ASPIRIN AND 5-FLUOROURACIL 
 IN BULK AND DOSAGE FORM
 Mehul Patel*, Dhruva Trivedi, Umang Shah
 Department of Pharmaceutical Chemistry and Analysis,
 Ramanbhai Patel College of Pharmacy, Charotar University of Science 
 and Technology, Changa, Gujarat, India

ABSTRACT

Introduction

Key Words: Clinical trial, clinical research, pandemic, COVID-19, CRO, sponsor

The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 

3NUJPS - 2023 | Vol. 10 | Issue 1
 

asdsadasdasd

asdasdasda

Nirma Univ J Pharm Sci; 2023, 10(2) 0-00

© 2014, Nirma University, Ahmedabad, Gujarat, India

asdasdasdas

ISSN 2348 –4012

*Corresponding author E-mail: 

Sr. No.  Title  Page No.

2 EBOLA VIRUS DISEASE: A DISEASE WITH NO SPECIFIC CURE 19
 Nandeeni Parekh, Shital Panchal* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

3 3D BIOPRINTING - RECENT ADVANCES IN  41
 TISSUE REGENERATION 
 Dhaivat Parikh, Mohit Shah* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

5 IN SILICO SCREENING OF EFAVIRENZ AND EFAVIRENZ  71
 NICOTINAMIDE COCRYSTAL FOR ITS ACTIVITY 
 AGAINST HIV AND SARS COV-2
 Shubhangi Kagade1, Dattatraya Yadav,* Sumit Joshi, 
 Sachin Jadhav, Amol Koli 
 Department of Pharmaceutics, SVERI’s College of Pharmacy, 
 Pandharpur, Dist-Solapur, Maharashtra- 413304 

1. DEVELOPMENT AND VALIDATION OF STABILITY  01
 INDICATING RP-HPLC METHOD FOR ESTIMATION OF 
 VERICIGUAT IN MARKETED FORMULATION 
 Shraddha Patel, Ravi B. Patel, Ravisinh V. Solanki*
 Graduate School of Pharmacy, Gujarat Technological University, 
 Ahmedabad, Gujarat, India 

4 COMPREHENSIVE REVIEW OF SIMHANADA  57
 GUGGULU: A FORMULA FOR AMAVATA 
 (RHEUMATOID ARTHRITIS) 
 Subhash Yadav*, Gunal Khobragade, 
 Mohar Pal Meena, K.S. Sakhitha 
 Department of Rasashastra and Bhaisajya Kalpana, 
 National Institute of Ayurveda, Jaipur, Rajasthan

Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-



43NUJPS - 2021 | Vol. 8 | Issue 1 & 2

approaches have been developed for doing 

systematic synthetic planning. Three 

aspects of the synthetic scheme are 

emphasized in computational studies, 

predicting the compound structure based 

on the starting chemical structure; 

predicting practical yield; and 

retrosynthetic planning [27]. In 

retrosynthetic planning, a knowledge-

based system follows the rule from the 

reaction database. Forward synthesis 

prediction ranks the synthetic routes with a 

Monte Carlo tree search from 

retrosynthetic analysis using ML-based 

approach for an excellent performance. 

One of the open-source software is 

AiZynthFinder for retrosynthetic planning. 

In this software, Monte Carlo tree search 

system guided by an artificial neural 

network approach develops an algorithm 

that breaks down a molecule to 

purchasable chemical reagents and starting 

materials [28]. 

Thakkar A et al. [29] developed a basic 

retrosynthetic tool based on single neural 

network to investigate the role of the 

machine learning template prioritization 

method in the tree search algorithm. They 

trained USPTO dataset and developed a 

deep learning-based model and predicted 

the retrosynthesis route for a drug, 

Amenamevir. The route suggested by the 

model was compared with the literature 

routes. The model predicted the route of 

synthesis in just 4.26 seconds. 
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ABSTRACT

Introduction

Key Words: Clinical trial, clinical research, pandemic, COVID-19, CRO, sponsor

The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 
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Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-
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