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From the Managing Trustee

Supreme Educational Development & Charitable Organization

1'am delighted to know that Bengal school of Technology, a College of Pharmacy in our fold, is
coming out with the publication of a Scientific Magazine named “Pharmag” which I feel would
be an immensc help to the students of Pharmaceutical Technology and others concerned. T wish
to convey my sincere appreciation for the hard works and support received from our students,
faculty members, friends, writers and staffs for making the publication a grand success.

Wish you a very happy and prosperous year to all concerned.

Bijoy Guha Mallick
Krishna Chandra Mondal
Dilip kumar Mondal

Managing Trustee
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From the Principal’s Desk

1 am immensely indebted to my colleagues and trustee board members for their co-operation in
publishing the “Pharmag” Volume 14 in 5 September 2025.

The mission of the college is “Learn to live”- a dignified life by providing high quality technical
education to contribute to the nation and the world at large with responsible, wise, passionate and
efficient pharmaceutical professionals for the betterment of human beings. It’s my privilege to
have all the faculty members, non-teaching staffs, beloved hard-working students who were
engaged in piling up properly and printing the “Pharmag” as we desired.

You the reader will agree with me that quest of truth is a never-ending process and I expect the
optimistic impact of “PharmaTech” will never be fade away.

Thanking you and wish you for a better life ahead.

Dated, The 5" September 2025
Bengal School of Technology

Sugandha, Hooghly-712102 (Prof.) Dr. P Suresh
West Bengal, India Principal
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In Silico Drug Design:
Pioneering New Frontiers in Diagnosis and Treatment

Abstract

In silico drug design integrates computational chemistry, structural biology, bioinformatics,
and machinc tcchnology lcamning to accelerale the discovery and optimization of therapeutic
molecules and stimulate the evaluation of drug target interactions prior lo laboratory testing.
It mainly outlincs the fundamcentals mcthodologics- including structurc- and ligand-based
design. decking. molecular dynamics, QSAR, pharmacophores, and ADMET prediction and
this cmerees s o irending in the field of science.

discovery is often costly, labor-intensive, and relied on empirical, high
U~ ... wel lab screens that are resource intensive and time consuming typically
excecaing 12 years and costing over US $1.8 billion. In contrast computational approaches
(collectively termed 1n silico or computer aided drug design) provide predictive accuracy by
utilizing molecular simulations, big data, machine learning that triage chemical space,
prioritize candidates, and rationalize structure—activity relationships (SAR) prior to synthesis
and in vitro testing which in turn offer speed, cost-efficiency. This article focuses on
methodologies commonly used in in silico, clarifies their theoretical basis, discusses common
softlware and databases, and highlights how these methods are applied to diagnosis, target
identification, and personalized therapy.[1,2]

In-Silico Drug Design

The term in silico refers to experiments or research conducted using computer simulations, as
opposed to in vitro (in glass) or in vivo (in living organisms). In drug design, in silico
methods utilizes computational chemistry, bioinformatics, and molecular modeling to predict
how potential drug molecules will interact with biological targets such as proteins, enzymes,
or DNA. The Human Genome Project accelerated this paradigm shift, as the rapid
development of affordable DNA sequencing methods facilitated targeted therapies,

revolutionizing healthcare.

As a result, modern medicine now integrates several technologles for precise identification
and treatment The framework for successful clinical outcomes revolves around the “five
rights”: administration of the right drug to the right patient at the right time, in the right dose,
and through the right route of administration. This approach, considering the patient’s
medical history, genes, environment, and lifestyle, defines precision medicine. In 2011, the
United States National Research Council’s Toward Precision Medicine defined precision
medicine as the “tailoring of medical treatment to the individual characteristics of each
patient to classify individuals into subpopulations that differ in their susceptibility to a
particular disease or their response to a specific treatment”. This trending field is based on a
healthcare model grounded on data, analytics, and information Therefore, precision medicine
addresses the growing need for precise and effective treatments, aligning with the
comnerstones of the clinical medicine model, the four Ps: predictive, preventive, personalized,
and participative. This shift toward a patient-centered clinical decision-making system marks
a transition from reactive medicine based on gold standards to patient-specific diagnostics
and therapeutics. In pursuit of robust precision medicine, in silico approaches have gained

| BENGAL SCHOOL OF TECHNOLOGY -_
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prominence, using computational methods to tailor therapies to individug]
characteristics. Some key elements in in silico drug design approaches in precision m
is showing in the below given diagram. [2,3,4]

Patient
edicine

Principles Of In-Silico Drug Design

In silico drug design involves applying mathematical models, algorithms, and molecular
simulations to study drug-target interactions. The process can be broadly categorized into:

d Structure-Based Drug Design (SBDD):- relies on the 37 structure of the biologica]
target (e.g, an enzyme or receptor) odtained wougn .-y crystallography, NMR
spectroscopy, or cryo-EM.

Example: Docking simulations to i ¢ 873 OLECULES o the target’s active site,

0 Ligand-Based Drug Design (LB20):- Used when the target’s structure is unknown, ¢
employs the chemical and biological information of known ligands to design new molecules,
Example: Quantitative Structure-Activity Relationship (QSAR) modeling. [4,5]

Methodology
There are many important methods in in-silico drug design research that are discussed below,

a Homology modeling

Homology modelling, is also recognized as comparative modelling of protein and it is a
method that allows to generate an unknown atomic resolution model of the "target” protein
from its amino acid sequence and an experimental three-dimensional (3D) structure of a
related homologous protein (the "template"). Homology modelling involves the recognition
of one or more identified protein structures probably to show resemblance with the structure
of the query sequence, and on the making of an alignment that maps residues in the query
sequence to residues in the template sequence. Bioinformatics software tools are used to
generate the 3D structure of the target on the basis of the known 3D structures of templates.

0 Molecular docking (Interaction networks)

In the field of molecular modelling docking it is a technique which envisages the favored
orientation of one molecule to a second, when bound to each other to form a stable complex.
Molecular docking denotes ligand binding to its receptor or target protein. Molecular docking
is used to recognize and optimize drug candidates by examining and modelling molecular
interactions between ligand and target macromolecules. Molecular docking is used to
generate multiple ligand conformations and orientations and the most appropriate ones are
selected. There are several molecular docking tools available that includes ArgusDock,
DOCK, FRED, eHITS, AutoDock and FTDock.

O Virtual high-throughput screening
Virtual screening is a computational technique where large libraries of compounds are
evaluated for their potential to bind specific sites on target molecules such as proteins, and
well-matched compounds tested. The research in the drug discovery process involves virtual
screening (VS) which is a computational meth tion of

libraries of chemical structures in order to identi :
bind to a drug target, usually a protein receptor
in the drug discovery process. The term "virtual
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Quantitative structure activity relationship (QSAR)
atitative structurc-activity rclationships (QSAR) mcthf)ds arc uscd to show a rclationship
of structural and/or property descri.ptor?' of corr_lpounds wx.lh their biological activities. These
descriptors cxplaining the propertics hkq steric, topologic, .c-]cctronic, and hydrophobic of
pumerous molecules, have been determined through empirical methods, and only more
recently by computational mcthods.

U

Qua

N Hologram quantitative structure activity relationship (HQSAR)

In Hologram QSAR, a distinctive QSAR procedure, there is no need for precise 3D
information about the ligands. In this method, the molecule breaks Lo a molecular fingerprint
encoding the frequency of occurrence of various kinds of molecular fragments.

0 Ce=no e mnlecnlar field analysis (CoMFA)

Comn— >~ conlar field analysis (CoMFA) is a constructive novel technique to explain
Struc. 7o - - cludonship, It is a well-known 3D QSAR method and work on CoMFA
beg <~ 5. li delivers values of ClogP which means the solvent repellent constraints
{he liwemos we aiso explains the steric and electrostatic values of the ligands.

0 Comparative molecular similarity indices analysis (CoMSIA)

Comparative Molecular Similarity Indices Analysis (CoMSIA) is recognized as one of the
new 3DQSAR approaches. It is generally used in the drug discovery process to locate the
common characteristics, essential for the proper biological receptor binding. This method
deals with the steric and electrostatic characteristics, hydrogen bond acceptors, hydrogen
bond donor and hydrophobic fields.

U 3D pharmacophore mapping

The 3D pharmacophore search is an imperative, vigorous and simple method to quickly
recognize lead compounds alongside a preferred target. Conventionally, a pharmacophore is
defined as the specific 3D arrangement of functional groups within a molecular framework
that are indispensable to attach to an active site of an enzyme or bind to a macromolecule. It
is essentially the first step to describe a pharmacophore in order to understand the interaction
of a ligand with a receptor. Once a pharmacophore is recognized, the medicinal chemist
utilizes the 3D database search tools to retrieve novel compounds that are suitable for the
pharmacophore model. The modern drug design process has been used to make it one of the
most successful computational tools because the search algorithms have made advancements
over the years to efficiently identify and optimize lead focus combinatorial libraries and help
in virtual high-throughput screening.

ad Microarray analysis

Microaxray analysis is a new technique, known as DNA technology which plays a very
significant role in the advancement of biotechnology further. These are basically properly
arranged sets of known sequence DNA molecules.

O Conformational analysis
Conformational analysis deals with deformable molecules and their
Conﬁgu{alions through various calculation methods and interaction
comparing a molecular receptor site of another molecule and calculat
energetically satisfactory 3-D conformation.

BENGAL SCHOOL OF TECHNOLOGY
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Conclusion
In silico drug dcsign stands at the forefront of pharmaccutical innovation, bridging the gap

between biology and computational science. In the field of medical science, mastering these

tools is no longer optional- it is a gatcway to the future of drug discovery, precision
diagnostics, and targeted therapy.
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“Thanks, and lots of love to every participant those who have
submitted their work of art”

Wish you best of luck

Pharmag
BST Magazine Committee

Mr. Sougata Mallick

Dr. Paramita Dey
Dr. Atanu Chatterjee

We will prepare once again for ‘Volume 15’ next year 2026, till then prepare your art
and be patience...
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