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The use of artificial intelligence is very common now a days and has a great
influence on our lives. It changes the style of thinking in the entire field of
medicine. The use of software's in drug discovery brings a tremendous change in

terms oftime, and expenses. The aim of the study is to point out some basic
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INTRODUCTION

Drug discovery is the process through which poent
and new drug moieties are identified through the use
of biology,chemistry, and pharmacology (1). New
molecules with a strong therapeutic impact are
produced by this process.Drug discovery is the most
imperative activity that contributes to human health
and comfort.However,the discovery of a new drugs
either from synthetic or natural source like plant,
animal and microbes etc. using wet laboratory
testing,validations, and synthetic procedures is very
complex, expensive, and lengthy processes(2).The
financial burden is exacerbated by the low success
rate and uncertainty of results in clinical trials. The
discovery of a single new drug molecule,its
characterization,and development costs
approximately 2.6  billion USD and takes
approximately 10-15 years on average (3). Todecrease
costs and speed up the discovery of new drugs has
became a demanding and critical issue in industry.

software's which make drug discovery easier forthe beginners to study
physicochemical properties, binding sites, protein interactions and toxicity
parameters of new drug molecules.pharmaceutical industry has engaged in an
arduous and compelling brainstorming.

The exercise to find ways to reduce expenses and
expedite the process of discovering new drugs. Drug
discovery can be usefully split into four components:
drug design,polypharmacology, drug repurposing,
and drug screening (4). Different strategies are used
to tackle the cost burden of drugdiscovery. The use
of software's is one of them and it revolutionized the
drug discovery. Artificial intelligence software and
databases have been successful used in compound
identification,biological data analysis, and clinical
trials,which brought attention to the pharmaceutical
industry.It makes the search of new pharmaceuticals
quicker, cheaper,easier, more effective, and reduces
the uncertainty of results. Software's use can reduce
the cost of preclinical drug development by 20-40%
and can reduce the time span of drug screening upto
40-50% and accelerate design and validation of drug
candidates by as much as 15times (5,6). Now a day's
many pharmaceutical industries like  GSK,
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Pfizer,Novartis, Roche,and Sanofi etc. used software's
to predict the physicochemical properties, the 3D
structure of proteins, drug protein interactions,
pharmacokinetic parameters,  toxicity and
bioavailability of drug molecule etc (7).

Drug screening involve physicochemical properties,
bioactivity, and toxicity predictions of new drug
molecules.For physicochemical parameters such as
solubility, dissolution coefficient, log P, pka, number
of rotatable bonds,and drug likeliness properties,
software such as Mcule, Molinspiration, Chemicalize,
Chemaxon,and pKCSM are used.For bioactivity and
mechanism of action prediction, MANTRA, cMap
dataset and MoAble tools, (9) are used,while LimTox,
DeepTox, eToxPred, Lazar, ProTox, and Mcule
toxicity calculator are used (5).

Drug designing includes the prediction of the 3D
structure of a target protein, drug-protein binding
interactions, drug activity, and de novo drug design.
AlphaFold and MATLAB software's used for the
prediction of protein structure (10,11),Autodock
Vina,PyRx, Schrodinger, Mcule 1-click docking,
molecule operating environment (MOE)and VDM
software's are used for predicting drugProtein
binding interactions and for binding visualization
UCSF Chimera,PyMOL and Discovery Studio
software's are mostly used (12).For
pharmacokinetic prediction like absorption,
distribution, metabolism and excretion of drug
molecules pkCSM, preADMET, SwissADME,
PreMetabo, Molinspiration software's are used (8),for
de novo drug design reinforcement learning based
model RelLeaSE (13) the encoder-decoder-based
model ChemVAE (14) the GAN-based model
GraphINVENT (15) and the RNN-based model
MOolRNN (16) are used.

The self organizing map (SOM) and KinomeX
softwares are employed to investigate the
polypharmacology of molecules and create molecules
that target at multiple sites (5). Drug repurposing
involves identification of therapeutic targets and
predicting new therapeutic uses of molecules. By
assimilating the results in a unified and mechanized
way, the software assists in evaluatinglearning, and
solving pharmaceutical big data to expose new
molecules.

Conclusion

The conversion of new drug molecule into the
medicine takes many years,but by using software's we
can not only compare the new drug moiety with the
pre-existing ones but also modify them before
introducing into the market in less time and
expenses.

Authors' contributions

All the authors have contributed equally
and have approved the final manuscript.
Funding

Not applicable.

Acknowledgments
Not applicable.

DECLARATIONS Ethics approval
Not applicable.

Competing interests
The authors declare that they have no competing
interests

REFERENCES

1 Alvarez- Machancoses O, Fernandez Martinez JL.
Using artificial intelligence methods to
speed up drug discovery. Expert opinion on

drug discovery.2019;14(8):769-
777 .https://doi.org/10.1080/17460441.20
19.1621284.

2 Wei C, Xuesong L, Sanyin Z, Shilin C.
Artificial intelligence  for  drug
discovery:Resources, methods, and
applications. Molecular Therapy:
Nucleic Acids. 2023; 31:691-702.

3 Sarkar C, Das B, Rawat VS, Wahlang
JB,Nongpiur A, Tiewsoh I, Lyngdoh NM,
Das D, Bidarolli M, Sony HT. Artificial
Intelligence and  Machine  Learning
Technology  Driven  Modern  Drug
Discovery and Development. International
Journal of Molecular Science.2023;24(3):2026.
https://doi.org/10.3390/ijms24032026

http:/fmhr.org

| Iftikhar et al., 2025 |

Page 231


https://doi.org/10.3390/ijms24032026

Volume 3, Issue 2, 2025

Frontier in

Medical & Health
Research

4 Veer P, Manan S. Artificial intelligence
and machine learning in drug
discovery and  development.
Intelligent Medicine.
2022;2(3):134-140.
https://doi.org/10.1016/j.imed.2

5 Debleena P, Gaurav S, Snehal S, Dnyaneshwar
K,Kiran K, Rakesh KT. Artificial
intelligence in  drug discovery and
development. Drug Discovery
Today.2021;26(1):80-93.

6 Morgan S. Why artificial intelligence could speed
drug discovery.2022.

7 Prashansa A. Artificial Intelligence in Drug
Discovery and Development. Journal of
Pharmacovigilance.2018;6(2):1-2.

8 Shehzadi N, Hussain K, Islam M, Bukhari
NLKhan MT, Salman M, Azizur
Rehman,AM. In silico drugqualifying
parameters of 5-{(4-chlorophenoxy)methyl]-
1, 3, 4-oxadiazole-2-thiol.Latin American
Journal of Pharmacy.2016;35:1991-97.

9 Lounkine E, Keiser M, Whitebread S.et al.Large-
scale prediction and testing of drug activity
on side-effect targets. Nature. 2012; 486:
361-
367.https://doi.org/10.1038/nature11159

10 Hutson M. Al protein-folding algorithms solve
structures  faster than ever. Nature.
2019, XX,YYY-ZZZ

11 Avdagic Z, Purisevic E, Omanovic S, Coralic
Z.Artificial Intelligence in Prediction of

Secondary  Protein  Structure  Using
CB513Database. Summit on Translational
Bioinformatics. 2009 Mar  1;2009:1-
5.PMID:21347158; PMCID:PMC3041573.
12 Prasad G. Jamkhande, Mahavir H. Ghante,Balaji
R. Ajgunde. Software based approaches for
drug  designing and  development:A
systematic review on commonly used
software and its applications. Bulletin of
Faculty of Pharmacy,Cairo University. 2017;

55(2):203-210,
https://doi.org/10.1016/j.bfopcu.2017.10.0
01.

13 Popova M, Isayev O, Tropsha A. Deep
reinforcement learning for de novo drug
design.Science Advances. 2018; 4: esp7885.

14 Gomez-Bombarelli R, Wei JN, Duvenaud
D,Hernindez-Lobato JM, SanchezLengeling
B,Sheberla D, Aguilera-lparraguirre J,Hirzel
TD,Adams RP, Aspuru-Guzik A.Automatic
chemical design using a data-driven
continuous representation of molecules.
ACS Central Science.2018;4:268-276.

15 Mercado R,Rastemo T,Lindelof E, Klambauer
G,Engkvist O, Chen H, Jannik Bjerrum
E.Graph  networks for  molecular
design.Machine  Learning  Scienceand
Technology. 2021;2:025023.

16.Li Y, Zhang L, Liu Z. Multi-objective de novo
drug design with conditional graph
generative model. Journal of Chemical
information and modeling.2018;10:33.

http:/fmhr.org

| Iftikhar et al., 2025 |

Page 232


https://doi.org/10.1016/j.imed.2021.10.001
https://doi.org/10.1016/j.imed.2021.10.001

	REFERENCES

