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ABSTRACT 

The discovery and development of new drugs is generally considered to be time- and resource-intensive. intensive process. For this reason, computer-assisted drug 

development methods are often used today. Improve the efficiency of your pharmaceutical research and development process. Structure range etc. Information on 

target (enzyme/receptor/protein) and ligand effects is available in the computer support. Drug Design (CADD). CADD is based on molecular mechanics, molecular 

dynamics, and structure- based drug design. (SBDD), ligand-based drug design (LBDD), homology modeling, molecular docking, de novo drug design, 

Pharmacophore modeling, virtual screening (VS), and quantitative structure-activity relationship   (QSAR). Recently, computer technology has been increasingly 

used in pharmaceutical companies and research fields. Domains to increase the efficacy and effectiveness of drug discovery and development pipelines. On the 

article, Provides an overview of computer technology that provides creative ways to find new prospects. We support drug discovery and development. 

Keywords: computer-aided drug discovery, ligand-based drug design, structure-based drug design, virtual  sieving 

Introduction 

Computational approaches to drug design, discovery, and development are rapidly gaining attention and implementation. And recognition. Bringing new 

drugs to   market   is extremely difficult in terms of time, money, and effort. A dangerous and expensive procedure. For this reason, computer-aided drug 

design (CADD) is used in the pharmaceutical industry. Technology is commonly used to speed up the process , CADD helps scientists focus on what 

matters Promising compounds that reduce synthetic and biological testing efforts . The use of   computer   technology during the lead optimization stage 

of drug development reduces costs. Important . CADD   technology   has been proven to reduce drug discovery and development costs by up to 50%. 

CADD is defined as the application of any software program-based approach to produce a standard for relating activity to structure. The most recent 

technological advances (QSAR, structure-based design, fragment- based Drug Discovery), a growing number of chemical and biological databases, and 

an explosion in currently available software tools are providing a significantly improved foundation for the design of ligands and inhibitors with desired 

specificity .CADD assists scientists in focusing on the most promising compounds in order to reduce synthetic and biological testing efforts. In practise, 

the availability of experimentally established 3D structures of target proteins usually determines which CADD techniques are used . CADD has two key 

application areas: structure-based drug design and ligand-based drug design. Structure-based CADD uses knowledge of the target protein structure to 

calculate interaction energies for all compounds to be tested, whereas ligand-based CADD uses knowledge of known active and inactive molecules to 

build predictive, quantitative structure-activity relationship (QSAR) models . This strategy aims to relate structural properties to biological activity using 

statistical methods and to identify specific structural properties. Structural features of   the   ligand that are essential for interaction with the target . 

Molecular docking is widespread   It   is   used   in virtual screening to optimize the search, especially when the 3D structure of the protein is known. 

Docking of rigid ligand and rigid receptor, docking of flexible ligand and rigid receptor, flexible ligand and flexible Receptor docking is  all docking 

techniques . 

Major Types of Approaches in Cadd 

There are primarily two ways for drug design with CADD, which are as follows . 

1. Structure based drug design / direct approach 

2. Ligand based drug design / indirect approach 

Structure-based drug design 

SBDD uses insights from binding sites in 3D macromolecular structures to generate and evaluate ligands Based on predicted interactions with protein 

binding sites. Therefore, the first important step of SBDD is: Identifying legitimate therapeutic targets and gathering structural information about them. 

usage of X-ray crystallography, nuclear magnetic resonance (NMR), cryo-electron microscopy (EM), homology modeling, and Molecular dynamics 

simulations in structural biology and computational biology research have helped in protein development Structure. SBDD is divided into his two 

approaches: de novo techniques and virtual screening approaches [8]. de Novo Drug   Design   uses information from   3D receptors to find   small   parts 
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that fit   well   into the binding site.   this   To   ensure synthetic access, segments must be connected according to connection guidelines. Structurally 

unique ligands that can be synthesized for further screening [9]. Meanwhile, virtual screening (VS) Leverage existing small molecule libraries to identify 

compounds with specific biological activity   that   can   serve as replacements   Utilize existing ligands of target biomolecules or discover compounds 

against previously undiscovered known targets Structural information. 

Overview of processes  in SBDD 

The structure-based drug discovery process is iterative , and an optimized lead can go through multiple steps. Cycles before entering Phase I clinical trials 

The first cycle includes cloning, purification, and structure determination Analyze target proteins or nucleic acids using one of three main methods: X-

ray crystallography, NMR, or homology. model. Compounds or compound fragments from the database are placed in specific sections of the database. 

A structure that makes full use of computer technology.   The steric and electrostatic interactions between these compounds and the target site are as 

follows: Evaluation and prioritization are   performed   and the best compounds are tested using biochemical   tests. Target   structure   The relevance of 

promising lead molecules from the first cycle   showing at least micromolar inhibition in vitro is determined as follows. The second cycle reveals areas 

on the compound that can be optimized   for   increased   effectiveness.    synthesis of Lead optimization, structural identification of new target lead 

complexes, further optimization of lead compounds All additional cycles. Optimized compounds often show significant improvements in binding and   

binding.   In some cases, specificity for a target may be achieved after numerous cycles of the drug discovery process . 

Reliable location prediction or determination 

The concave region contains many chemical functional groups that interact with the ligand to produce the desired effect. Optimal binding site . Proteins 

co-crystallized with substrates or known inhibitors, and mutation studies Identify important interacting residues   and provide useful information for 

SBDD. However, if there is no information, Additional studies regarding binding sites are required to enable rational structure-based drug development. 

Several in silico techniques for detecting protein binding sites have been performed and reported in many studies. Currently available . Binding sites for 

small molecule compounds can be determined using available methods such as: B. predicted PASS, Q-Site Finder, Site Map ,   etc. Finally, open   access 

web servers such as SPACER have recently been   created. and MC Path are   useful   for   detecting allosteric sites. To date, a variety of systematic 

evaluations of data   have   been   performed.   There are online servers and standalone programs available for predicting protein-ligand binding sites. 

During   this   time   Although methods for identifying putative binding sites   are useful,   they   can   compromise the predictive validity of the algorithms 

used.    Determined by a number of parameters such as  template similarity and pocket size . 

Docking and scoring 

One of the goals of computational chemistry is to predict molecular bond interactions. Docking is direct drug design An approach to studying drug-

receptor interactions. Docking studies help increase ligand specificity Achieve a higher therapeutic index. Docking is not only   a QSAR approach   or 

homology modeling.    Structure-based drug design . Because it is possible to predict the three-dimensional structure of small molecule ligands High- 

precision molecular docking within the corresponding target binding site is one of the most important factors.   A commonly used   method in SBDD . 

Docking is often done in two steps. The first phase includes: Efficient searching in conformational space using the “posing” method of placing ligands 

on receptors Seeing different orientations   helps identify the true binding mode of the ligand molecule. For effective search Several algorithms are used 

in the parameter space, including genetic algorithms, Monte Carlo algorithms, and evolutionary algorithms. Algorithms, Simulated Annealing Algorithms, 

Empirical Approaches, Knowledge-Based Algorithms, SIS Algorithms, Hammerhead algorithm and fast Fourier transform approach . The term 

"evaluation"   refers to the following requirements: Each docking approach evaluates and evaluates the configurations generated by the search process . 

Each pose is assigned Energy-based scores, known as "scoring functions", based on interactions with receptors. These score points are Functionality is a 

property that   is   useful   for   studying the interaction   of   small molecules with biological materials. Target biological   activity and provide   context. 

Use approaches such as force fields to position the   ligand   at   the   binding   site. Empirically developed or knowledge-based methods are often   used.   

Sort    your   posture The results of those calculations are his second step in the docking process . 

Three docking models are possible based on the flexibility of molecules during docking 

i. Rigid docking. The structures of the ligand and target do not change during docking. 

ii. Semiflexible docking occurs when only the structure of the ligand, but not the target, changes during  docking. The structure remains solid. 

iii. In flexible docking, both the ligand and the target are considered as flexible structures. Flexibility when docking This model has higher 

computational complexity and computational  cost than  his  other two models. 

Application of molecular docking 

Today's research requires molecular docking. It can   show   the feasibility of any task if   done in advance. Experimental part of each request. There are 

several areas where molecular docking has transformed research. Interaction research between small compounds In particular, the (ligand) and protein 
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target (which may be   an   enzyme)   can predict activation or inhibition of the enzyme. Such data could serve as a starting point for rational drug design.  

Some of the main  uses are listed below of Molecular docking. 

 

 

1. Lead optimization 

Molecular docking can be used to  predict    the optimal orientation of    small    molecules or ligands on a target. some can be predicted Ligand binding 

mechanism in the groove of the target molecule. The knowledge gained from such experiments is It is used to generate more potent, selective and efficient  

analogs. 

2. Hit identification 

Molecular docking and scoring capabilities combined   enable   powerful   data   retrieval from large databases. In silico drug candidates that target 

molecules of interest [34]. 

3. Remediation 

Additionally, protein-ligand docking can be used to predict which pollutants can be degraded by enzymes. can be used Identify the target area and collect 

the most effective drug. Identify enzymes and their mechanisms of action Through molecular docking. It can also be used to determine interactions 

between proteins. The repair method is Used to virtually filter molecules. 

Docking software: 

Commonly used docking methods include AutoDock, DOCK, LigandFit, FlexX, FRED, and GLIDE. and GOLD and their features are summarized in 

Table 1. 

1: List of docking software 

Tool Name Algorithm/scoring Function 

GOLD Genetic algorithm 

Glide Exhaustive search 

Auto Dock and Auto Dock vina Lamarckian genetic algorithm, empirical scoring 

DOCK Geometric matching 

FlexX Incremental build 

eHits Exhaustive search 

Ligand fit CHARMM force field-based docking 

ICM Pseudo-Brownian sampling and local minimization 

Molecular Modelling 

Because of advancements in computer hardware and software, molecular modelling has become a well-established research subject in the previous 

decade. Molecular modelling systems are strong tools for creating, visualising, analysing, and storing models of complicated molecular systems that can 

aid in the interpretation of the structure- activity relationship. The two major modelling methodologies being employed in the development of novel 

medications are "direct" and "indirect" design. The first approach directly considers the three-dimensional features of a known receptor site, whereas the 

latter is based on a comparative analysis of the structural features of known active and inactive molecules, which are interpreted in terms of 

complementarity with a hypothetical receptor site model (figure 6). Specialised molecular modelling systems have been created to investigate either the 

interaction of a prototype molecule with a known receptor site or the ability of a given compound to emulate the three-dimensional stereochemical 

properties of known active compounds.Both approaches aim to optimise receptor fit for selectivity and binding affinity while also taking into account 

other essential parameters (log P, solubility, metabolic stability, and so on). Most molecular modeling systems strive to provide the same basic 

functionality: three-dimensional molecular models. Visualization and manipulation of rotatable bonds, structural assembly, molecular mechanics and/or 

dynamics, etc. Three-dimensional structure analysis, electronic properties, molecular surface expression, various physical  calculation Features. 

There are several molecular modelling strategies and packages . 

1) Structure technology or retrieval 

A multitude of processes may be used to generate molecular   shape . If   there's   a crystal shape , it could be positioned withinside the Cambridge 

crystallographic information document and transformed into molecular coordinates the usage of a conventional approach. 

2) Structure visualization 
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One of the maximum not unusualplace packages of a molecular modelling gadget is to visualize molecule shape and interplay the usage of a unique way. 

The   shape   is represented the usage of the stick model, the Ball and Stick model, the Space filling model, and the Surface model. 

3) Conformation technology 

Molecular modelling is used to decide which conformation(s) are essential for the characteristic of interest. The Monte Carlo method generated 

conformations that can be statistically or energetically analysed. 

 

4) Calculation of molecular properties 

Molecular attributes may be   labeled as bodily (electronic, thermodynamic, bodily state), 

chemical (reactivity, solubility, dynamics, explosiveness), or biological (enzyme inhibition, receptor toxicity, metabolism). 

General Purpose Molecular Modelling Software 

Workstations, minicomputers, and supercomputers (SGI, Sun, Cray, and others) 

1. AMBER—Peter Kollman and  co-workers,  UCSF. Computer assisted version building, strength minimization, molecular dynamics, and 

unfastened strength perturbation calculations. 

2. Midas Plus—UCSF Computer Graphics Laboratory. 

3. CHARMM—Martin Karplus and co-workers, Harvard. 

4. QUANTA/CHARMm—Molecular Simulations Inc. (MSI) molecular/drug design, QSAR, quantum chemistry. 

5. SYBYL—Tripos, Inc. 

6. ECEPP—Harold Scheraga and co-workers, Cornell 

7. MM3—Norman Allinger and co-workers, Georgia 

8. Alchemy III—Tripos, Inc 

Structure construction and modification, SYSBYL energy reduction, molecular visualization, and conformational studies Chem3D Pro from 

CambridgeSoft   Corp. Oxford Electronics. The publisher has released a desktop molecular model. Pro-Window Chem molecular modeling software 

Energy minimization, QSAR (surface area, volume, logP), etc. ABOVE PC MODEL—Serena Software 

Molecular dynamics simulation: 

One of the most important tools in the theoretical study of biomolecules is molecular dynamics (MD) simulation. Molecular systems often consist of 

large numbers of particles, making it impossible to create such complex systems analyse. Molecular dynamics simulations avoid these analytical 

difficulties by using numerical approaches .Typically, a ligand stabilizes the selection of several potential receptor conformations, thereby changing the 

equilibrium.  to the lowest form of energy. 

In MD simulations, alternative conformational states corresponding to these can   be obtained. Ligand-induced structure under these circumstances. 

Additionally, there is no acceptable crystal structure. Specific molecular targets are available (e.g. structures with inaccessible or poorly defined binding 

sites), MD It can be used to create many practical docking structures. Consequently, based on the available crystallographic data, MD simulations examine 

different conformational states and accessible conformations (i.e., those with accessible and  accessible conformations). 

well-defined binding cavities can be selected for molecular docking. MD can also be used to determine stability. Molecularly docked ligand-receptor 

complex. When the conformation of the ligand generated by MD deviates from the corresponding conformation If the solution docks   beyond   a certain 

RMSD value, the projected ligand-receptor complex is   said to be unstable [18]. The structure, dynamics, and thermodynamics of biomolecules and their 

complexes are frequently studied today. using molecular dynamics. Contains accurate information about protein fluctuations and structural changes. this 

method It can also be used to examine structural information of nucleic acids. Furthermore, the effect of total protein Structural changes can be studied 

using solvent molecules . Molecular interaction   potentials are often parameterized by quantum chemical calculations or experimental data. Determine 

the forces acting on the system. This set of properties   (force   field)   determines    the    strength of each type. Interactions contribute to overall 

functionality. Among the numerous force fields available are AMBER, CHARMM, and GROMOS is characterized by   its   frequent use in molecular 

dynamics simulations . 

De novo drug design 

It is the process of creating new compounds from molecular components. the idea behind it This method creates chemical structures from   small   

molecules that   bind   with   high affinity to the target's binding cavity. Generally, probabilistic methods are   used for de novo design, and it is important 

to include a search space. Incorporate knowledge into the design process. Positive and negative designs are used. In the   previous   design,   searches 
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were limited to: Select a region of chemical space that is likely to   be   hit with the desired    property.    to prevent it   When   selecting false positive   

results, the search criteria is set to negative mode. Computational design of compounds may be relevant to mimic synthetic chemistry   during   evaluation   

work   Perform    binding experiments. Scoring is one of the evaluation methods used to evaluate candidates during the application process. design 

process. Multiple scoring functions can be used simultaneously to design drugs with multiple objectives in mind. Add multiple features to your account 

at the same time. 

 

There are two approaches to novel drug design: 

i. ligand-based and 

ii. receptor-based. The latter strategy is further together. Suitable small molecules are designed by fitting the fragment into the binding cavity 

of the receptor; For receptor-based proteins, the structural quality of the target protein and correct knowledge of the binding site are crucial 

design. This could potentially be achieved via computer programs or by co- crystallization of ligand and receptor. 

Fragment-based drug discovery (FBDD) 

The main idea of  FBDD is to find small chemical fragments that bind to    the target and turn them into lead. Compounds. Fragments must obey the rule 

of three. (i) Molecular weight must be less than 300; (ii) there There must be no more than three hydrogen bond donors and acceptors; and (iii) Log P 

(CLogP) is not estimated greater than three. The fragments serve as building blocks for more complex tracks with higher affinity. Strategy 

The basic principles are: 

i. Even if a fragment has low affinity, it can still bind sufficiently to the target to optimization; 

ii. by combining the fragments, a new chemical/drug chain can be formed. Here are two FBDD software tools: 

i. SPROUT, which identifies a variety of active link sites in the target and then uses docking to find fragments that can interact with active binding 

sites, thereby allowing selected fragments to be fused. The software includes a module that scores and sorts leads based on affiliate relationships; 

and 

ii. GANDI, use a genetic algorithm to search for fragments based on force field energies and known binding  properties to Optimize selected 

segments. 

Homology Modeling 

A computational approach   is used to predict the 3D structure of a target protein   without the use of experimental data. Structure. Comparative modeling 

is used to predict target structures based on templates with comparable sequences.   It   takes advantage of the fact that protein structure is more conserved 

than sequence. H.   Proteins with similar sequences have a similar structure. Homology modeling is a type of comparative modeling that considers 

template and target. The proteins originate from the same evolutionary lineage . Search structure space using homology modeling Existing solutions, i.e. 

H.   The empirically solved structure is the least perturbed. Because it is It deals with force field calculations and replaces most of it with sequence identity 

counts. Homology modeling techniques alleviate the stringent requirements of force fields and large-scale conformational searches. 

Comparative modeling involves the following steps: 

1. Identification of similar proteins that can be used as template structures 

2. Sequence alignment of target protein and template protein 

3. Copy the coordinates of the area that is securely aligned. 

4. Create missing atomic coordinates for the target structure. 

5. Model refinement and evaluation. Figure 8 shows the steps of homology modeling . 

Homology modeling software 

Several homology modeling programs and servers have been proposed to build complete models from query sequences. MODELLER was created by 

Andrej Sali and his colleagues and includes SwissModel, RAMP, PrISM, COMPOSER, CONGEN+2 and DISGEO/Co- nsensus are some examples. 

Ligand Based Drug Discovery 

The 3D structure of the target protein is unknown in LBDD, but the knowledge of ligands that bind to the intended target location is]. These methods 

analyse the 2D or 3D structures of chemicals known to interact with the target of interest using a collection of reference structures. The general goal is to 

represent these molecules in such a way that the physicochemical properties most crucial for their desired interactions are kept, while irrelevant 

information is removed. It is regarded as an indirect technique to drug development because it does not involve knowledge of the target of interest's 

structure.LBDD's two primary approaches are compound selection based on chemical similarity to known actives using some similarity measure or the 

development of a quantitative structure activity relationship (QSAR) model that predicts biological activity from chemical structure. The approaches are 
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used for in silico screening for new compounds with the desired biological activity, hit-to-lead and lead-to-drug optimisation, and DMPK/ADMET 

property optimisation.The similar property concept asserts that molecules with similar structural features are likely to have similar properties. In contrast 

to the SBDD approach,   the LBDD approach can also be used in the following   cases:   Biological target is unknown. Additionally, active ingredients 

were discovered using ligand-based virtual high-throughput. Screening approaches (LB-vHTS) are often more powerful than those detected using SB-

Vhts . There are two Design type: quantitative structure-activity relationship (QSAR) and pharmacophore-based design . 

 

Quantitative structure-activity relationship (QSAR) 

Quantitative structure-activity relationships are common tools in the drug development process. use statistics Analytical    methods   for   investigating    

the   relationship    between the structure   of   a   ligand and its effects. As a result, the mathematical model   is   Based on structural factors,   was 

developed to represent this structure-effect   relationship.   one of the most important The goal of a new era of QSAR as an integrated aspect of drug 

discovery and discovery is to Bimolecular databases containing data on chemical structures and, in some cases, biological activities of chemicals . Three-

dimensional QSAR (3D-QSAR) is an important part of QSAR that can study the chemical properties of active ligands. It is constructed in 3D space to 

generate a specific mode of active ligand for the target active site. chemicals 3D-QSAR features include hydrogen bonds, charge interactions, and 

hydrophobic regions. result model It can be used to set the parameters of ligand-macromolecule interactions and search the lead database. Connection 

Comparative Molecular Field Analysis (CoMFA) and Comparative Analysis of Molecular   Similarity   Index (CoMSIA) are two 3D QSAR  software 

tools . 

CoMFA :The concept of comparative molecular field analysis (CoMFA) is based on the idea that the biological activity of a molecule is:   It is influenced 

by surrounding molecular fields such as steric fields and electrostatic fields. CoMFA estimates the 3D structure and Electrostatic field using Lennard-

Jones potential or Coulomb potential. This method is Although widely used, it has significant drawbacks. Both potential functions vary significantly 

around the van der Waals function   of   the   molecule   Because   it   is   a surface, limiting values are often required. Additionally, ligand alignment 

must be performed beforehand . Regarding energy calculation, the orientation of overlapping molecules is orthogonal to the calculation grid. This can 

significantly change the results of CoMFA.   Additionally,   we   need to apply a scaling factor to the stereo    field.    Inspect both fields with the same 

PLS analysis 

CoMSIA : The Comparative Molecular   Similarity   Index   Analysis (CoMSIA) approach has recently been CoMFA method. Other field properties 

included in the CoMSIA approach include steric, electrostatic, hydrophobic, Hydrogen bond donors and hydrogen bond acceptors. CoMSIA is not   

affected by the orientation of aligned molecules Correlate   with the grid using a Gaussian function. Also, the relative distance to the van der Waals 

surface The impact on the expansion function algorithm is   minimal. Overall, this model is   likely to provide more accurate information. Structure-

activity relationship as CoMFA. 

Type Function 

1D-QSAR Molecular representations and molecular fragments having biological activity, such as pKa and log P. 

2D-QSAR Topological information, i.e., physicochemical qualities with biological activity, is included. 

3D-QSAR Correlation of several three-dimensional properties that surround the molecule 

4D-QSAR The drug molecule's ligand receptor interacts with 3D characteristics. 

5D-QSAR In 4D QSAR, different induced-fit models are represented. 

6D-QSAR Incorporating different salvation models in 5D- QSAR 

Classification of QSAR methodologies: Based on dimensionality 

Qsar's role in developing better medicines 

1. QSAR allows quantitative prediction of the efficacy of new analogues. 

2. Used to create a series based on a lead molecule. 

3. You can also discover new areas on receptors and start new series. 

4. QSAR helps you decide when to stop a synthesis sequence. 

5. Helps discover molecular mechanisms of action and complements receptor mapping. technology. 

6. QSAR results can be used to study the relationships between the most active functional groups connection  and  its  target connections. 

7. The influence of structure on activity can be understood by quantifying the relationship between structure and  activity. 

Activities. 
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Disadvantages of QSAR 

a) The influence of structure on activity can be understood by quantifying the relationship between structure and  activity. 

b) Several physicochemical factors have been shown to be interrelated. Only a variable or combination of variables QSAR analysis requires the   

use   of   variables with low covariance. The same requirements apply when   searching   Correlation   of   different biological datasets. 

c) Due to ongoing testing, many QSARs cannot be used to confidently predict which compound has the best biological  activity. 

The underlying QSAR analysis often lacks a narrow experimental design. 

QSAR includes four main steps 

a) Converting chemical structures into mathematical descriptors that verify key aspects of molecules related  to the activity or asset in question; 

b) Select the best descriptor to create a wide range of relevant descriptors. 

c) Map molecular descriptors to attributes. Use model-free mapping techniques   if possible. Hypotheses about functional shape and structure-

effect relationships are needed, but are often complex and uncertain; and non-linear. 

d) Validate the model to determine how predictive it is and how generalizable it is to new molecules that are not. The data set (training set) used 

to build the model. 

Pharmacophore modeling: 

Pharmacophore modeling is an important step in drug design as it helps screen potential inhibitors their pharmacological properties. The goal of 

pharmacophore screening is to find molecules with different scaffolds. However, it is the equivalent 3D arrangement of the interacting functional groups 

that is important. By utilizing the bioactive structure of For drug candidates, binding site information can be included in the pharmacophore model basic 

things The advantage of the   pharmacophore   approach   is that   a wide range of chemicals can   be   found.   The   early   pharmacophore   It   was    

constructed manually in the 1940s using bond lengths and atomic van der Waals radii. Figure 10   shows   the   workflow. General pharmacophore 

modeling. Developing a hypothesis requires many substances with similar biological activity. Some technologies may   also   include   activity data.   An 

important premise is that all chemicals in the body Pharmacophores can be superimposed because they have similar binding mechanisms. Common points 

after layering fabrics Characteristics of molecules can be determined.. Pharmacophore models are created to improve knowledge of ligand- protein 

interactions. They can be used to find novel compounds that meet the pharmacophore requirements and are thus predicted to be active.If the target 

structure is not accessible, pharmacophore models can be constructed using structural knowledge about the active ligands that bind to the target. This is 

referred to as the ligand-based pharmacophore modelling technique. Pharmacophore models can be developed utilising the structural attributes of the 

target when the target's structure is accessible. This is called a structure-based pharmacophore modeling approach. Several Pharmacophore modeling 

tools are used. Examples of tools that generate pharmacophore models include hip-hop, HypoGen, Pharma, PHASE, GASP, PharmaGist, PharmMapper, 

MOE, LigandScout, GALAHAD. Pharmacophore modeling is used at various stages of the drug development process using similar software. 

Pharmacopoeial model principles 

During drug development, two pharmacokinetic modeling techniques   are used: ligand- based pharmacokinetics structure-based modeling and 

pharmacophore modeling. New ligands are developed using a set of active ligands available in the ligand-based pharmacophore modeling method. If the 

target structure is not available, this strategy is used. Similarly, when the structure of the target protein is known, a structure-based pharmacophore method 

is used. The first active ligands in the ligand-based pharmacophore model   were   identified by literature search or by a database. The dataset is divided 

into two parts: training and testing. Then, the characteristics of the ligands   in   the   training set   are   analyzed.   The arrangement of the active ligands 

shows similar properties. The next step is to build a pharmacophore model and classify the developed models. Finally, pharmacokinetic model validation 

is performed and The   pharmacokinetic model was chosen based on the results. The first step in structure-based pharmacophore modeling is Select and 

prepare target protein structures. The second step is to predict the binding site. Additions The chemistry of the amino acids at the binding sites   and their   

arrangement   are then   determined   by careful analysis. Next   This   pharmacological   feature   is   generated   and   must be optimized using tools 

adapted in the program. used. Table 4 summarizes the most widely used programs and servers 

Software Description 

Pharmer It is a powerful pharmacophore tool for virtual screening that only requires one pdb file at a time. 

Pharm Mapper It houses a database repository of around 7000 target-based pharmacophore models. Triangle 

hashing algorithms are used. 

PharmaGist PharmaGist is a programme that searches for pharmacophores among a set of ligand molecules. It 

necessitates the collection of ligands known to interact with a specific target without prior 

knowledge of the target structure. 

Boomer It is pharmacokinetic drug monitoring that is freely available. 

Zincpharma It is used to screen the zinc database. 
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Pkfit Pkfit is a pharmacokinetic modelling tool. 

JPKD It is a tool for monitoring medicinal drugs. 

PHASE The Schrodinger package provides it. It is a practical strategy for drug discovery that can be 

employed with or without the receptor structure. It constructs a hypothesis by combining one or 

more ligands, protein-ligand complexes, and apo proteins. It contains a specific algorithm built 

for lead compound optimisation and virtual screening 

LigandScout Although LigandScout can do both structure- based and ligand-based pharmacophore modelling, 

it was one of the first programmes to specialise in structure-based pharmacophore modelling. 

LigandScout is particularly useful when the target protein's structure is present in its ligand-bound 

state. 

GALAHAD The programme employs a modified genetic algorithm to address specific deficiencies in the 

GASP programme, hence improving its performance. It accelerates computing by leveraging pre-

built structures as a starting point. 

Virtual Screening 

Virtual screening (VS) is a drug discovery process that searches for optimal structures from libraries of small molecules. This may   bind to a therapeutic 

target,   usually   a protein receptor or enzyme. "Virtual screening" refers to this A process that uses   computer algorithms to "automatically analyze very 

large chemical libraries." VS is mostly A numbers game that aims to reduce a huge chemical space of over 1,060 potential compounds to one Manageable 

numbers that can be synthesized, recorded and tested. Scanning the entire chemical universe is problematic; While exciting theoretical problems, more 

practical VS scenarios focus on the generation and optimization of focused combinations. Expand your library and the library of compounds accessible 

from your internal compound repository or provider Offer. As the accuracy of methods improves, virtual screening has become an important part of drug 

development. process [29]. In recent years, virtual screening has become a dynamic and profitable tool for novel discovery. A 

drug-like molecule, or a "hit" in the pharmaceutical field. Once the biologically active (rigid) conformer is obtained, New   ligands   can   be   evaluated   

through   ligand-based virtual screening using structural approaches (X-ray and NMR) or molecular modeling. Through 3D similarity search or 

pharmacophore pattern matching. Requires a series of sequential calculations Processes such as database and library building and complex prioritization 

for testing.These calculations or Theoretical methods can be used to predict the potential binding affinity of small molecule compounds to biological 

receptors. Pharmacologically interesting. Once the target is known, use rapid docking techniques to insert accessible candidates. The compounds within 

the active site of the biological target of interest and the activity of the compounds are ranked accordingly. Analysis of steric and electrostatic components 

.   Combination   of   powerful   hardware and   dedicated   software This approach has become useful as knowledge of his 3D structures of proteins and 

binding patterns of   small   molecules   has   increased.   It   can   be a useful   complement and, in some cases, a useful replacement  for HTS. 

Virtual screening research is mainly divided into two approaches. 

I. Structure-based virtual screening (SBVS).   Knowledge of the   3D   structure   of    the target protein is required to set priorities. Compounds based on 

complementarity to the binding site. 

ii. Ligand-based virtual screening (LBVS) that does not   require protein information. Instead, the connection is known Queries for proteins are used as 

queries to search databases for new molecules with biological activity. 

Advantages of CADD 

1. We can save time and money by doing less synthetic and biological tests. 

2. Using in silico filters, it selects the most promising therapy candidate by removing compounds with unfavourable features (poor efficacy, 

low ADMET, etc.). 

3. This is a cheap, quick and fully automatic operation. 

4. This tells us about the type of interaction between   the drug and   the receptor. 

5. Compared with traditional high-throughput screening, it provides compounds with high success rate by  discovering Expanded in  silico 

compound libraries. 

6. These strategies lower the possibility of failures in the final phase. 

Disadvantages of CADD 

1. The target system will be cleaned up quickly. 

2. Immune response to intravenous carrier system. 

3. Targeting mechanisms within tumor cells are not well targeted. 
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4. Distribution and redistribution of pharmaceutical products. 

5. Formulation requires the use of very complex techniques. 

6. Knowledge of manufacturing, storage  and management is essential. 

7. Symptoms of poisoning can be caused by accumulation of the drug at the target site. 

8. It is difficult to maintain the dose form. 

CONCLUSION AND FUTURE ASPECTS 

Computer-aided drug design is an effective tool in the field of drug discovery and development. most promising drug candidate in a very cost-effective 

manner. This always brings hope for improvement in the pharmaceutical sector discovery area. In recent years, thanks to computer-aided drug design,  a 

lot of  impressive research has been performed. will play a very important role in the near future. With current achievements, there is a promising future 

for Computer-aided drug design to facilitate the discovery of more drugs in  the future. 
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