World Journal of

Internal Medicine and Surgery
ISSN (0): 3048-510X

ISSN (P): 3051-2565

2026, Volume 3, Issue 3, Page: 20-25.

WwWw.wjims.com

ARTIFICIAL INTELLIGENCE ROLE IN DRUG DISCOVERY AND

DEVELOPMENT

Pasupuleti Sreenivasa Rao*abc, Palukuru Sreenivasulu Reddy, Ramalinga Viswakumar

laProfessor, 1PSenior Research Scientist, 1’Research Advisory Professor, Department of Biochemistry Central
Research Laboratory (ARC), Narayana Medical College, Narayana College of Pharmacy, Nellore-524003, Andhra

Pradesh, India.

2aProfessor and Dean, Department of Microbiology, Narayana Medical College.
3aProfessor and Head, Department of Biochemistry, Narayana Medical College.

Article Info

ABSTRACT

Article Received: 05 March 2026,
Article Revised: 15 March 2026,
Published on: 01 April 2026.

*Corresponding author:
Pasupuleti Sreenivasa Rao

Professor, Department of Biochemistry,
Senior Research Scientist, Central
Research Laboratory (ARC), Narayana
Medical College and Hospital, Nellore-
524003, Andhra Pradesh, India.
sraopasupuleti@yahoo.com

https://doi.org/10.5281/zenodo.19495815

How to cite this Article:

Pasupuleti Sreenivasa Rao, Palukuru
Sreenivasulu Reddy, Ramalinga
Viswakumar. (2026). “Artificial

Intelligence Role In Drug Discovery And
Development.” World Journal of Internal
Medicine and Surgery, 3(3), 20-25.

This work is licensed under Creative
Commons Attribution 4.0 International
license.

Artificial intelligence (AI) has developed as a transformative tool in drug
discovery development. Answering the limitations of traditional methods which
are costly, time-consuming, and related with high rates of failure. With the
advent of Al, advancements in machine learning (ML), deep learning (DL), and
data-driven modeling have permitted effective assessment of large-scale
biological, chemical, and clinical datasets. Al supports multiple phases of drug
discovery, that includes target identification, hit discovery, lead optimization, and
early prediction of pharmacokinetic and toxicity profiles. Further, AI-driven
pipelines enhance decision-making by integrating diverse data and improving
predictive accuracy. Techniques like genetic algorithms directly support to lead
optimization by producing novel candid leads with better therapeutic potential.
The integration of Al in clinical trial design and biomarker detection also helps in
the development of personalized medicine. In spite of these benefits, tasks like
data quality, model interpretability, and regulatory concerns stay significant.
Answering these limitations through explainable Al and large scale data
integration approaches is crucial for larger acceptance. Largely, Al has the
potential to considerably speed up the drug discovery processes, by lowering the
costs, and also enhancing success ratio rates, thereby progressing pharmaceutical
research and allowing the development of new, safer and more, efficient
therapeutic candid leads. Thus the present review highlights the importance of Al
in drug discovery and development.
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INTRODUCTION

power, data availability, and development of various

Artificial Intelligence (AI) is a new branch of science,
that focuses on designing intelligent machines and
computer systems and also capable of carrying out
tasks that naturally require human cognitive
abilities, such as reasoning, learning, and decision-
making.[t2l This field attained major recognition in
early1956, where first hypothesis was developed by
the Logic Theorist Allen Newell and his colleagues,
which is identified as the earliest functional Al
programs.3l From there, AI has evolved quickly,
driven by major advancements in computational

algorithms. Al systems are purposely designed to
simulate various aspects of human intelligence,
allowing computers and robotic systems to assess
information, study their patterns, and to make
informed decisions. Al has wider applications. For
instance in case of drug development, Al stood as a
potent tool, which is applied across multiple phases of
pharmaceutical pipeline. The Al applications is
useful in the early detection of novel drug targets,
better understanding of disease mechanisms, and also
helps in the discovery of potential novel biomarkers.4
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Moreover, Al backs the analysis of difficult biological
datasets, enabling insights that are tough to
accomplish by conventional methods. Consequently,
several pharmaceutical companies are progressively
investing in Al-driven technologies, mainly in the
areas that is connected with machine learning (ML),
deep learning (DL), and also to improve data-driven
execution processes.

The drug discovery and development division plays a
major role in healthcare, which allows detection of
novel therapeutic agents and new strategies for the
treatment of varied range of diseases.5) Moreover, the
majority of the global population up to 80 percent in
developed and as well as developing nations depend
on traditional medicine for their primary health care.
Currently, medicinal plant/herbal medicine for
treating various disorders and diseases is rapidly
emerging, since they offer less toxic side effects!6” The
Medicinal /herbal Plants may encompass active
constituents, which have been shown to efficiently
hinder the disease or disorder symptoms in a
synergistic manner. These active ingredients from
these Medicinal /herbal plants may possess
polysaccharides, pigments, steroids, terpenoids,
flavonoids, alkaloids, etc. Earlier studies have shown
that Medicinal/herbal plant extracts and purified
molecules efficiently managed to control several
diseases and disorders.614 However, traditional
approaches face sever hurdles in developing new
drugs from natural resources. Thus new age
strategies are required.

Al looks better alternative in the present scenario.
Modern Genomics and bioinformatics tools connected
to Al play a key role in better understanding the
disease and disorders and further supports in drug
discovery.l1519 Nevertheless, the quick increase of
digital data in the pharmaceutical industry has
presented significant challenges connected to data
management, integration, and interpretation.[20l
Moreover, challenges is due to the diversity, volume,
and complexity of biological, chemical, and clinical
datasets. AI deals real solutions by allowing
automated data processing, pattern recognition, and
also through predictive modeling, thus improving
efficacy and lowering the burden related with large-
scale data analysis.21! The major strengths of Al is to
mimic human-like problem-solving and learning
capabilities, with latest advanced algorithms, which
can 1identify unseen relationships within data,
optimize processes, and produce predictive insights.[22]
The uninterrupted development of innovative Al tools,
mixed with improved computational resources, has
the potential to enhance and modernize drug
discovery and development programmes considerably.
In spite of these developments, the pharmaceutical
and medical device industries remain to face fresh

challenges that includes declining productivity in
drug development, followed by increase in budget
allocated to research and development.23] These
factors highlight the importance and immediate need
of innovative approaches that includes Al integration,
to progress overall efficacy and also to enhance
success rates.

The current pharmaceutical industry comprises a
wide range of activities that includes research in
identifying new drugs, developing new formulations,
manufacturing, and distribution. Drug discovery is
the primary step, which has sigficance in identifying
potential drug molecules. These molecules undergo
preclinical assessment, followed by clinical trials to
measure their safety, efficacy, dosage, and
acceptability.24 If effective, the drug is placed under
regulatory approval authorities like NDA (New Drug
Application) for further processing. In spite of
technological developments, the process of drug
discovery is still extensive, expensive, and linked with
low rates of success. Averagely, it requires nearly10—
12 years for a candid lead to a potential drug from
early discovery to market approval.?5! Besides, only a
minor proportion of candidate leads will successfully
complete clinical trials. This small success rate
highlights its importance and pressing need to
enhance the efficacy, precision, and probability of
drug discovery processes. In this background, Al has
appeared as an amicable solution to these challenges,
by permitting fast data analysis, advancing predictive
modeling, and enhancing decision-making. Moreover,
Al technologies have the capacity in accelerating drug
discovery programmes in stipulated time and also in
within in the budget limits. Therefore, the integration
of Al into pharmaceutical research is need of the hour,
which is vital, and will pave a way for more effective
and innovative new drug development approaches.
Thus the present review highlights the importance of
Al in drug discovery and development.

Applications of Artificial Intelligence in Drug
Discovery

Figure 1 clearly demonstrates the wide range of
applications of Artificial Intelligence (AI) across
multiple steps in the drug discovery process. In the
figure-1, presenting Al, as a central computational
system that integrates many biological, chemical, and
clinical datasets to ease intelligent decision-
making.[t2l On both sides of central unit, few key
application domains are placed in sequence that
highlight the versatility and impact of Al in
pharmaceutical research. The initial applications
determined in figurel is target identification and
validation, where Al algorithms will assess genomic,
proteomic, and transcriptomic data to identify
potential biological targets that are related with
specific diseases.l4 Machine learning models can
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capably process huge datasets to find hidden patterns
and prioritize targets based on their therapeutic
importance. The next application is hit and lead
discovery, where Al is employed to screen large
chemical libraries and detect potential candid leads
with potential biological activity.[s! Virtual screening
approaches empowered by Al considerably reduces
the time and budget in comparison with traditional
high-throughput screening methods. In addition, de
novo drug design allows the production of novel
molecular structures by deep learning and generative
models, increasing the chemical space beyond
identified molecules. [26]

Further, the other application in the figure-1
describes about ADMET prediction (Absorption,
Distribution, Metabolism, Excretion, and Toxicity),
which 1s a vital step in assessing drug safety and
efficacy. AI models easily predicts pharmacokinetic
and toxicity profile at initial stage in the drug
development process, so reducing late-stage
failures.27281 Also, biomarker identification plays a
key role in personalized medicine, where AI supports
to discover diagnostic and prognostic biomarkers from
complex biological datasets.l22l Next coming to an
important application is clinical trial optimization,
where Al betters patient selection, trial design, and
result prediction.22l By studying historical clinical
data, Al can improve trial efficiency and lower failure
rates.  Additionally, AI  allows for better
understanding disease mechanisms by integrating
multi-omics data and recognising important pathways
involved in disease progression.?9) Largely, Figure 1
highlights that AI is not restricted to a single stage
but rather extents to the complete drug discovery
pipeline. Its capability to manage large-scale data,
recognise complex relationships, and produce
predictive insights makes it an essential tool in the
present day pharmaceutical research. The integration
of Al, particularly in these domains significantly
improves efficacy, reduces budget, and speed up the
development process of innovative new
therapeutics.[21-22]

AI-Driven Pipeline in Drug Discovery

Al-driven drug discovery pipeline documented in
Figure2. It demonstrates Integration of Al at each
step of the drug discovery process to develop efficacy
and accuracy. The pipeline initiates with collection of
data, from sources like genomic, proteomic, chemical,
and clinical datasets acquired from public databases
and experimental studies.[20! The accessibility of large-
scale datasets is crucial for training Al models and
allowing data-driven decision-making. Next to data
collection, 1is data preprocessing that includes
cleaning, normalization, integration, and feature
extraction.2 This phase confirms that the data is
appropriate for examination and cuts the noise that

might affect model performance. In general Al
algorithms depend on heavily on high-quality data,
creating preprocessing phase is essential component
of the pipeline. The pipeline further advancements in
to target identification, where Al models assess
biological data to recognise specific disease-related
targets.! Techniques like machine learning and
network analysis are deployed to select targets based
on their prospective therapeutic effect. Further
application is hit discovery and screening, where
virtual screening methods are engaged to recognize
suitable candidate leads that interact with the
designated targets. 26!

Once after identification of candid leads, the net
process begins with lead optimization, where Al is to
redefine molecular structures to expand potency,
selectivity, and pharmacokinetic  properties.[2”
Techniques like molecular docking, quantitative
structure—activity relationship (QSAR) modeling, and
deep learning are normally deployed in this phase. Al-
driven  optimization results in decrease of
experimental iterations that are required. This is
followed by next application that involves preclinical
and clinical development, where Al is used in
predicting toxicity, safety assessment, and trial
designl21.28! By assessing historic clinical data, AI
supports in predicting potential outcomes and
recognize appropriate patient populations for clinical
trials. This improves the success rate and decrease
the timeframe for early drug development.

Lastly, the pipeline accomplishes with drug candidate
selection, where the best promising candid leads are
selected for further wvalidation and followed by
commercialization.2l AT assists in positioning candid
leads based on multiple criteria that includes efficacy,
safety, and manufacturability. At the end Figure 2
clearly demonstrates that the continuous and
interrelated nature of the drug discovery process,
where each step is improved by Al technologies. The
integration of Al into drug discovery pipeline allows
faster decision-making, lowers budget, and increases
success rate ratio of drug development. /522l

AutoGrow4 Algorithm for Lead Optimization

Genetic mutations and play a major role in the
progression of various diseases and disorders.[19:30] For
instance mutations are responsible for the progression
of cancers reported in various studies30-32] Similarly
meta-genomics is driven by microorganisms which
regulate various bio-geo cycles.33 Recent studies
demonstrated they regulate gut biome too.34 Modern
sciences like Genetics, Genomics and Meta-genomics
connected with Al play a key role in well
understanding the disease and disorders and also
supports in drug discovery. Figure 3 reveals the
workflow of the AutoGrow4 algorithm, which operates
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genetic algorithms (GA) for central core optimization
in drug discovery. Genetic algorithms are generated
by the principles of natural selection and evolution,
allowing the production of optimized solutions
through complete iterative processes.35361 The
methodology starts with input data that consists of
molecular structures and information related to
biological activity. The molecules aid as the early
population for the optimization process. The next
phase is molecular representation, where chemical
structures are transformed into machine-readable
formats appropriate for computational analysis.[37
This conversion is crucial for allowing Al algorithms
to process molecular data efficiently.

The central core of the process encompasses a
generative model, which makes new molecular
structures based on learned patterns from the input
data.[38] Techniques like variational autoencoders and
deep learning models are regularly employed to
produce novel analogs with better properties. This
phase magnifies the chemical space and enhances the
likelihood of recognizing powerful therapeutic
candidates. Subsequent generation, the therapeutic
candidates undergo filtering and scoring, where they

Figure 1. Applications of Artificial Intelligence in Drug Discovery
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are assessed depending upon on the predefined
criteria’s like drug-likeness, binding affinity, and
toxicity.39 Molecular docking and QSAR models are
frequently employed to study the interaction between
the generated candid leads and the target protein.
This phase certifies that only promising therapeutic
candidates are reserved for further investigations.
Further, next phase clarifies about selection and
iteration, where the promising therapeutic candidates
are selected and employed to generate the next
generation of novel candid leads through crossover
and mutation operations.[40] This iterative process
lasts until optimal solutions are accomplished.

Lastly, the algorithm generates suggested analogs,
which are optimized new candid leads with improved
pharmacological properties. These candid leads are
further subjected to experimental validation and
development.40 In conclusion Figure 3 highlights how
genetic algorithms and Al techniques might
proficiently discover the vast chemical space and
optimize lead candid leads. This method significantly
decreases the time and budget linked with traditional
lead optimization approaches while refining the
likelihood of success.[36,39]

Figure 2. Al-Driven Pipeline in Drug Discovery
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Figure 3. AutoGrow4 Algorithm for Lead Optimization
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CONCLUSION

Thus, Al is transforming the field of drug discovery by
increasing efficacy, accuracy, and scalability across all
steps of the process. As demonstrated in the figures,
Al plays a key central role in target identification, hit
discovery, lead optimization, and clinical
development. Further, the integration of machine
learning, deep learning, and genetic algorithms
permits the assessment of complex datasets and the
production of novel drug candid leads with improved
properties.5:221 Al-driven pipelines reorganises the
drug discovery process by decreasing the dependence
on traditional trial-and-error methods and allowing
data-driven decision-making. Furthermore, advanced
algorithms  like  AutoGrow4  establishes the
prospection of Al in optimizing molecular structures
and also speed up the process of candid lead
development.[35-36] In spite of these advancements,
tasks like data quality, model interpretability, and
regulatory considerations stay significant. Answering
these tasks through explainable AI and enhanced
data integration strategies will be crucial for the
successful operation of Al in pharmaceutical research.
Overall, Al signifies a transformative tool that is
redesigning the future of drug discovery. Its
continuous development and integration are expected
to considerably increase the success rate ratio of drug
development and also contribute to the progression of
personalized medicine.2122l Thus the above review
highlights the importance of Al in drug discovery and
development in the present scenario.
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