7)‘, INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
s APFN ACCTSS
iNRD © 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | INRD.ORG

“Artificial intelligence in drug discovery and

development”
Miss. Vidya Mahesh Wagh*!, Miss. Rutuja Gopal Patil?>, Miss. Snehal Ramakant Patil®,
Miss Harshada Sharad Patil!, Miss. Pradnya Hilal Warde®
Smt. S. S. Patil College of Pharmacy, Chopda. (Maharashtra) (425107)
Corresponding Author:
Miss. Vidya Mahesh Wagh *
Mo.No — 7821033257

Email: - waghvidyal03@gmail.com

B. Pharmacy
Co-Author:
Miss. Rutuja Gopal Patil
Mo. No -7499902245

Email: - rutupatil124@gmail.com

B. Pharmacy
Miss. Snehal Ramakant Patil
Mo. No-7666800263
Email: - Snehalpatil1569@gmail.com
B. Pharmacy
Miss. Harshada Sharad Patil
Mo. No-9529186387
Email:- harshadaspatil95291@gmail.com
B. Pharmacy
Miss. Pradnya Hilal Warde
Mo. No — 7558582127

Email — pradnyawarde20@gmail.com

B. Pharmacy
Smt. Sharadchandrika Suresh Patil College of Pharmacy, Chopda

[JNRD2604293 ‘

IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/
mailto:waghvidya103@gmail.com
mailto:rutupatil124@gmail.com
mailto:pradnyawarde20@gmail.com

;‘, INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
te L ACT TSR
iNRD © 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | INRD.ORG

Abstract:

Artificial intelligence (Al) is remodeling drug discovery and development field by enhancing the efficiency,
accuracy and reducing the cost and time. Traditional drug discovery is costly and time consuming process
involving target identification, lead optimization, preclinical and clinical studies. By using the deep learning,
machine learning and reinforcement learning to quickly analyze the vast biomedical datasets, researchers can
efficiently predict drug target interaction and develop therapeutic molecule. Additionally, Al improve the drug
development by enhancing clinical trials design, improving patients selection, support personalized medicine
approaches and predicting adverse drug reaction. Al advantages and challenges includes the data quality,
regulatory concern, model interpretability.

Key words: Artificial intelligence, Drug discovery, Drug development, Clinical trial, Deep learning, Machine
learning.

Introduction

The traditional drug discovery and development is very complex process requires 10 to 15 years form lead
identification to product development. It is very complex and challenging process takes $1 to 2 billion for each
marketed approved drug and requires lot of clinical and preclinical data.[1] The lower effectiveness and high
cost of traditional method of drug development is very challenging therefore it is need to develop new methods
to avoid time consuming and increasing cost of conventional methods of drug development. [2] In 2020 the
COVID -19 pandemic situation in world wide highlighted the need of new techniques of drug discovery and
development for better effective treatment.[3] Artificial intelligence (Al) has grows as an important in drug design
due to its ability to process large amount of datasets, it offered accuracy, high speed and effective tool for drug
discovery process.[4,5]

Scope and objectives
1)Procuring integrating biological data including (electronic records of health, screening). [6]

2)Artificial intelligence (Al) carried out interpreting processing of scientific literature, help researchers to
uncover difficult therapeutic target. [4]

3)It accelerated drug development process by avoiding conventional trial and error process of drug development.

41t helps in predicting toxicity and ADME profile of drug candidate an enabling more effective and accurate
analysis of data.[5]

5)In clinical practices Al supports in laboratory diagnosis, in clinical decision making, personalized medication,
pharmacovigilance. [6]

Artificial intelligence (AI) in Drug Discovery

There are large number of chemical compounds the absence of novel technology causes lengthy and costly
process in drug development use of Al mitigated this problem.Al driven techniques like machine learning, deep
learning and reinforcement learning produces new drug candidate. [4,6]

Artificial intelligence is a widely growing field in lead identification this enhance the efficiency and accuracy of
new candidate development. Nowadays Al has been used in several stages of candidate drug molecule
identification including molecular target identification, drug screening, lead compound optimization,
pharmacokinetics study and toxicity prediction. [7]
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Despites it’s all important in drug discovery and in drug development Al faces many critical challenges of scale
, diversity of data. Al helps in quantitative structure activity relationship which further large amount of log P
parameters. [8] Drug discovery carried out when there is a sudden result occur due to outbreak of pandemic
situation or when there is a no treatment available for diagnosis of disease, in case of treatment of rare disorder
or when existing drug do not show optimum amount of efficacy. Drug discovery requires activation or inhibition

of certain molecules of body e.g. enzyme which play role in wellbeing. [9]

Two types of Al application in medicinal field i.e physical and virtual . Robot assisted surgery,real time patient
monitoring, automated laboratory processes and Al enhance prosthetics those are involved in the physical
application inthe medicinal field .For e.g., robot assisted surgery in Al can gives the medical professional along
with necessary related information to help them in making many clear decisions those Al can’t replaced healthcare
professional it can helps to improve patientcare and improves the capability of medical professional fue to these
robots minimize penetration and reduce Is the risk of severity and early recovery and better surgical outcomes
[10]
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Basics of artificial intelligence used in drug discovery
1.Machine Learning -

Docking stimulation is frequently used for DTI prediction during the DDD process but is less appropriate for
large scale for virtual screening because it is time consuming. Many machine learning techniques have been put
forth to solve this problem by methodically serearching the whole chemical universe for possible interaction with
the target biological space.[11] Artificial intelligence based tools for identification, prediction for compound
effectiveness, drug targeting , toxicity prediction is accelerates by machine learning method.It leads to rapid drug
development through lead discovery by predicting pharmacokinetics and pharmacodynamics profile also the
adverse effect studies. [12]

Biological macromlecules which are made up of small micromlecules like cells is modulating by the action of
drug moiety. Machine learning techniques has ability to differentiated action of drug moiety from non drug moiety
on the targets [13] Machine learning based model helps in identifying uncover pattern that are not identified by
traditional system of drug development in addition they are play role in identifying potential toxicity of the new
chemical entity which helps in prediction in drug development phases. Large amount of datasets doesn’t readily
predicted by human so ML helps in identifying an analyzing large datasets.[14]

2.Deep Learning -

Deep learning is one of widely used method in drug development appliance from drug target interaction to drug
— side effect prediction . This method can easily tackle the problem. Various Deep learning models have power
to effectively resolved complex problem that are difficult to solve by conventional methods.

Deep learning techniques classify into :

Classical neural network
Convolution neural network
Recurrent neural network
Generative adversarial network
Self-organising maps
Boltzmann machines
Autoencoders [15]

@ "0 a0 oo

Deep learning is more advance than the machine learning which used combinatorial non linear model that
indirectly gives features at various levels from the high dimensional. Recently deep learning methods is based on
the neural network model which have the multiple layer structure design due to mimic the human brain and also
learn from large data volume deep learning is very useful tool is vast variety difficult field like computational
chemistry , high energy physics , computational biology and medical diagnostic where the expert knowledge is
required. [ 16 ]
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3. Reinforcement learning —

Reinforcement learning is used as substitute to guide the chemical space which fix goals and initiate actions in
specific state due to increase the reward.

RL algorithm are classified as:
1.Value based ( e.g. Q learning )
2.Policy based ( e.g. policy gradient )
3.Hybrid ( actor — citric ) [ 9 ]

It is complex to regulate the properties of developed molecules using data driven presentation for e.g , developing
a molecule with a particular set of physicochemical properties from large physicochemical search is delay and
demanding in generative adverse aerial network RL is the machine learning that plays role in drug discovery
process in the molecule genesis . [ 3 ]

REINFORCEMENT
LEARNING
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LEARNING - LEARNING

MACHINE
LEARNING

Clinical Trial

Analysis of Decentralized clinical trials, handling massive volumes of data are challenging task. For enhancing
the data compilation AI & ML is very helpful. Before the medication is tested on humans, bio simulation—the
process of simulating biological systems and processes on a computer using mathematical models—may be
employed. These models helps in the investigation of topics like the best dosage, drug interactions, and efficacy
for a large number of individuals.[6] Appropriate patient populations, improving trial outcomes and lowering
recruitment failure is find by using predictive modelling and real word data analysis [4]
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AiCure created mobile software that tracked patients with schizophrenia’s regular medication administrate in a
Phase II trial. This enhancing patient adherence by 25%, guaranteeing the clinical trial’s successful
conclusion.[17] In order to improve patient matching for Phase I oncology clinical trials, researchers have created
explainable Al techniques using natural language processing. This has improved drug development efficiency
and addressed more patient recruitment challenges. These techniques use Al-driven tools to analyse patient
records and complicated clinical trial eligibility requirements, ensuring that qualified candidates are found more
quickly and accurately.[13]

Al tools are now widely useful in application of clinical trial design. Due to deficiency in preparation of drug, it
cause the oncology and other diseases which decline the clinical trial failure rates .The high failure rates of drug
production increase cost of drug development. Nowadays the use of Al clinical trial enhance organisation,
efficiency, ultimately increases the success rate. Al software help to improve the success rate of clinical study in
different complex areas like, medical literature, linking patient genetic data to conclude the toxicity ratio. Deep
learning models help in determing efficacy, toxicity and potency. It helps in detecting phase 1 and 2 clinical trial.
[16]

Before the marketing of new drug INDA this application is filled for approval of clinical trial. Clinical trial are
arranged in different phases (Phase 1-5) . In Phase 1 check the safety and efficacy of dose and there are 20-100
people healthy volunteer assess to it. Phase 2 check the effectiveness and adverse effects, it includes 100-300 sick
patients. Phase 3 check the drawbacks of newly developed chemical entity in it includes 300-1000 patients. Phase
4 called as post marketing survillance . [18]
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Challenges

Some of Al tools like machine learning, deep learning, natural language, processing, reinforcement learning are
highly effective in drug discovery .[6] The overall success rate of artificial intelligence is depend on significant
amount of data provide is necessary for subsequent training program. Pharmaceutical industries can be clarify
that Al technology finding solution of complex problems also help to understanding the solution. [8]

In Al powered drug discovery a complex challenge is the availability of high-quality annotated dataset for the
purpose of training the models. Data heterogeneity, In which data gathered from diverse sources, like. Chemical
structure, biological assays and clinical trials, this poses an significant Barrier. Incorporating and coordinating
these disparate data sources into a unified format for Al training can be complicated and lengthy. Incorporation
of Al in pharmacy practice brings significant improvement but also causes major ethical concern. A recent study
conducted in the field of pharmacy in the Middle East and North Africa (MENA) region emphasizing a major
problem such as cyber security threats (58.9%),Patient data privacy (58.9%),potential job displacement (62.9%)
and lack of legal regulation (67.0%). [19]

In Al discovery sometimes imperfect check against contextual understanding the current problem. This will help
or support development of Al stool for drug discovery. In the Al development is refine the primary data before
used for development. This data focus on quality of primary information about drug. Also it may be restock with
help of Al stool. Al stool guide to prevent the harm happen in the development of drug , also give Guideline
about accountability, fairness for drug development and main focus on evaluation of drug. It’s helps to gives
quantify, measurement and a principle about the regulation of drug. Also guide about the drug promotion and
share the process of drug development, gives the parameter of growth in the industry. It is venture or gain a future
returns in education.[13]

The creation of ethical rule and management system and structure is essential to making accountable honest Al
use guiding principle. This includes consideration such data security and approval.[14 Pharmaceutical company
needs simplicity about the potential of technology decision making to problem once it’s has been applied along
with knowledge the reasonable goal that can be achieved. [17]

Application

Regulatory agencies are displaying improving benefits AIDD and it’s uses.The application of computational tools
to measure carcinogenic potential of related adulterants has led to the addition of structure activity prediction as
a part of regulatory filling. [19]

In the drug development the Al tools help to analysis in data discovery also help to predict the biological source
or data base. The various book, novels, IP books , practical books, notes of Al technology are help in drug
investigation. This help to increase in data development. Al tools called as drug bank.[12]

The field of Al in drug discovery is rapidly progressing research field,that use to improve efficiency and accuracy
of the drug discovery process. Al play a significant role in drug discovery includes target identification, molecules
screening and toxicity prediction. Noticeble ability of Al in drug discovery is to analyse and processes of
biological records such as genomic study, proteomic and pharmacological data for the detection of potential drugs
target. [20]
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Conclusion

Artificial intelligence plays significantly important role in advancing discovery of new chemical entity and drug
development. The recent basic of Al like machines learning, enhancing the clinical trials success rate. Al serve
as a global platform for new research work. The reduction in expenses in research work and speeding the
development process of new drug has become an urgency for both drug makers and for patient as well. Thus Al
contribute as an essential tool for drug discovery and development.
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