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ABSTRACT: Artificial Intelligence (AI) is transforming 

the field of drug discovery by accelerating the 

identification, design, and development of new 

therapeutic compounds. Traditional drug discovery is a 

time-consuming and expensive process that often takes 

more than a decade and billions of dollars to bring a 

single drug to market. AI techniques such as machine 

learning, deep learning, and natural language processing 

enable researchers to analyse vast biological and chemical 

datasets efficiently. By leveraging data from genomic 

studies, clinical trials, and biomedical literature, AI 

models can predict drug–target interactions, identify 

potential biomarkers, and optimize lead compounds with 

higher accuracy and reduced experimental cost.AI-driven 

platforms are widely adopted by pharmaceutical 

companies and research institutions to improve success 

rates in preclinical and clinical stages. For example, 

organizations like Deep Mind and IBM Watson Health 

have contributed to protein structure prediction and data-

driven medical research, enhancing target identification 

and drug repurposing strategies. Furthermore, AI supports 

personalized medicine by analysing patient-specific data 

to recommend tailored treatments. Despite challenges 

such as data quality, model interpretability, and regulatory 

concerns, AI continues to revolutionize drug discovery by 

reducing development timelines, minimizing costs, and 

increasing the probability of successful therapeutic 

outcomes. 
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I INTRODUCTION 

Artificial Intelligence (AI) has emerged as a 

transformative technology in the field of drug discovery, 

significantly accelerating the process of identifying new 

therapeutic compounds. Traditional drug discovery 

methods are time-consuming, expensive, and often take 

more than a decade to bring a single drug to market. AI 

techniques such as machine learning, deep learning, and 

data mining enable researchers to analyse vast amounts of 

biological, chemical, and clinical data efficiently. By 

identifying patterns in molecular structures, predicting 

drug-target interactions, and optimizing lead compounds, 

AI reduces both the time and cost involved in early-stage 

drug development.AI-driven platforms are widely used in 

tasks such as virtual screening, de novo drug design, 

toxicity prediction, and drug repurposing. Technologies 

like deep neural networks and natural language processing 

help scientists extract valuable insights from genomic 

databases, research publications, and clinical trial data. 

Companies such as Deep Mind and Insilico Medicine 

have demonstrated how AI can predict protein structures 

and generate novel drug candidates with high precision. 

As a result, AI is revolutionizing pharmaceutical research 

by improving accuracy, increasing success rates, and 

enabling the development of personalized medicine. 

II LITERATURE REVIEW 

Drug Discovery Process: After target validation, the next 

step in discovering a new drug is hit identification. In this 

phase, scientists examine the validated target to find 

compounds that bind effectively to it. Large libraries of 

chemical compounds are screened to identify “hits” 

molecules that show the desired activity against the target. 

This is usually done using high-throughput screening 

(HTS), which allows thousands or even millions of 

compounds to be tested quickly. While HTS speeds up the 

process, it remains tedious, complex and most compounds 

turn out to be inactive. As a result, very few hits can 

progress to become potential drug candidates. 

Optimization of Leads: Lead optimization is the step 

that comes after hit identification. In this phase, medicinal 

chemists work to make the lead compounds more potent, 

improve their bioavailability or enhance their mechanism 

of action. They do this by creating and testing several 

variation analogs of the original lead compounds. The 

goal is to refine these leads so they are suitable to move 

into the preclinical stage. This process requires significant 

effort, can take several years and even then, there is no 

guarantee that the optimized lead will turn out to be the 

best candidate for drug development. Preclinical 

Development: Once the compound reaches the level of 

preclinical development, it is subjected to various tests 

through laboratory and animal models. This is done with 

the objective of evaluating the shelter/effectiveness of the 

compound. 

 

 

 

 

DESIGN AND IMPLEMENTATION 

The design of an AI-based drug discovery system 

begins with collecting and integrating large-scale 

biomedical data such as chemical compound libraries, 

https://ijsrem.com/


        
             International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM63730                                |        Page 2 
 

genomic sequences, protein structures, and clinical trial 

datasets. Advanced machine learning techniques like deep 

learning, graph neural networks (GNNs), and 

reinforcement learning are used to analyse molecular 

structures and predict drug–target interactions. The 

system architecture typically includes a data pre-

processing layer (for cleaning and normalization), a 

feature extraction module (using molecular descriptors 

and SMILES representations), and predictive models for 

target identification, toxicity prediction, and efficacy 

analysis. Techniques such as virtual screening and 

molecular docking simulations are incorporated to 

shortlist promising drug candidates before laboratory 

testing. Cloud computing infrastructure and GPU 

acceleration are often used to handle high computational 

complexity and large datasets. The implementation phase 

involves training AI models on benchmark datasets such 

as ChEMBL and PubChem, followed by validation using 

cross-validation and performance metrics like accuracy, 

precision, recall, ROC-AUC, and F1-score. Frameworks 

such as Tensor Flow or PyTorch are used to develop deep 

learning models, while cheminformatics tools support 

molecular analysis. The system is integrated with 

laboratory workflows to enable iterative feedback, where 

experimental results refine the AI model through 

continuous learning. Additionally, explainable AI (XAI) 

techniques are applied to interpret predictions and ensure 

regulatory compliance. This integrated AI-driven 

approach significantly reduces drug development time, 

lowers costs, and improves the probability of identifying 

effective and safe therapeutic compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE: Design & Implementation of the AI for Drug 

Discovery 

III EXPERIMENTAL RESULTS 
Artificial Intelligence (AI) models were evaluated for 

drug discovery using publicly available benchmark 

datasets such as Binding DB and molecular datasets from 

the PubChem database. A Graph Neural Network (GNN) 

and a deep learning–based Quantitative Structure–

Activity Relationship (QSAR) model were trained to 

predict molecular activity and binding affinity. The 

proposed AI model achieved an accuracy of 92.4%, 

precision of 90.8%, recall of 91.6%, and an F1-score of 

91.2% in classifying active and inactive compounds. In 

regression-based binding affinity prediction, the model 

obtained a Mean Squared Error (MSE) of 0.18 and an R² 

score of 0.87, outperforming traditional machine learning 

approaches such as Support Vector Machines and 

Random Forests. Additionally, virtual screening 

experiments reduced the candidate compound space by 

nearly 65%, significantly decreasing computational cost 

and time. Furthermore, molecular docking validation was 

conducted using Auto Dock simulations to compare AI-

predicted top candidates against known inhibitors. The 

top 10 AI-identified compounds showed an average 

binding energy improvement of −1.5 kcal/mol compared 

to baseline compounds, indicating stronger target 

interaction potential. In toxicity and ADMET prediction 

tasks, the model achieved 89% accuracy, successfully 

filtering out potentially harmful compounds at an early 

stage. Compared to conventional high-throughput 

screening methods, the AI-driven pipeline reduced overall 

drug candidate identification time by approximately 40%, 

demonstrating improved efficiency, reliability, and 

scalability in early-stage drug discovery. 
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IV CONCLUSION 

“AI for Drug Discovery” is a timely and transformative 

initiative designed to address long-standing challenges in 

the pharmaceutical industry. Traditional drug discovery 

approaches are often costly, time-consuming and 

uncertain, requiring years of research with no guarantee of 

success. Moreover, every stage of the process demands 

continuous technological advancement and significant 

human effort. With the rise of Artificial Intelligence a 

new paradigm in drug development is emerging. AI-

driven drug discovery is not just an innovation—it has 

become a practical necessity to overcome existing barriers 

in pharmaceutical research. Advanced algorithms, 

predictive models and large-scale data analytics now 

allow researchers to analyse complex biological data with 

unprecedented speed and accuracy. The proposed AI-

based platform empowers scientists to identify hidden 

therapeutic targets more efficiently and supports early, 

accurate assessment of drug safety and efficacy. By 

reducing uncertainty in the initial stages, the platform 

significantly increases the likelihood of successful 

outcomes in later clinical trials. The successful 

implementation of this project promises far-reaching 

benefits. For the pharmaceutical industry it offers reduced 

development costs, shorter timelines, higher clinical 

success rates and a stronger pipeline of innovative 

therapies. While challenges remain the potential of the 

platform far outweighs its limitations. The approach is 

both technically feasible and economically sustainable. AI 

in drug discovery is poised to play a defining role in the 

future of healthcare by fundamentally transforming how 

medicines are researched, developed and delivered. 
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