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Abstract 
Artificial intelligence (AI) in pharmaceutical repurposing has become a game-changing tool that 
opens new avenues for the application of new drugs that have already been approved. Traditional 
drug discovery is a lengthy and expensive process, whereas AI can rapidly analyze vast datasets of 
biological, chemical, and clinical information to predict drug-disease interactions. AI-driven 
techniques, such as machine learning, natural language processing, and deep learning, enable the 
identification of potential repurposing candidates by analyzing molecular structures, gene expression 
profiles, and patient data. Recent success stories include AI models identifying drugs like Baricitinib 
for COVID-19 and different substances for uncommon illnesses, like Fragile X syndrome. AI’s 
capacity to streamline the process of discovering drugs speeds up therapy development, cuts costs, 
and improves the accuracy of matching drugs to diseases, proving to be a valuable tool in combating 
various illnesses. Nonetheless, issues like data quality, AI model interpretability, and the requirement 
for clinical validation continue to be crucial areas for additional study. 
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INTRODUCTION 

Artificial Intelligence (AI) 
Artificial Intelligence (AI) has greatly helped in drug repurposing, which involves discovering new 

medical uses for already existing medications. The usual process of discovering drugs is lengthy and 
expensive, typically lasting more than 10 years and costing billions of dollars to introduce a new drug 
to the market [1–3]. AI, through advanced computational methods, helps expedite this process in the 
following ways: 

 Data Analysis and Integration: AI can analyze vast amounts of biomedical data, including 

genomic, proteomic, and clinical data, to identify potential new uses for approved drugs. 

Machine learning algorithms sift through these datasets to identify patterns and correlations that 

humans may not notice, enabling researchers to prioritize drugs that show promise for 

repurposing [4, 5]. 

 Predictive Modeling: AI uses machine 

learning models to predict how existing drugs 

might interact with different biological targets. By 

training on known drug-target interactions, these 

models can forecast potential new targets for 

existing drugs, helping researchers to focus on 

compounds that are most likely to work for a 

different condition [6–9]. 

 

NATURAL LANGUAGE PROCESSING (NLP) 

AI-driven NLP techniques can scan scientific 

literature and patents to extract valuable 

information on how drugs interact with biological 

systems. This speeds up the identification of 
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candidate drugs that have shown off-target effects or potential new mechanisms of action that could 

be leveraged for repurposing [10]. 
 

ACCELERATING CLINICAL TRIALS 
AI is also used in optimizing clinical trial design for drug repurposing. AI can help select 

appropriate patient populations, predict trial outcomes, and reduce the duration of trials by better 
targeting the drugs’ effects on specific conditions, thus lowering the costs and improving the chances 
of success [9, 10]. 

 

AI-DRIVEN DRUG REPURPOSING PLATFORMS 
Numerous AI-powered platforms have surfaced, transforming the drug repurposing arena by 

employing sophisticated algorithms to discover fresh potential applications for current drugs. 
BenevolentAI, Insilico Medicine, and Recursion Pharmaceuticals are some of the platforms that use 
advanced AI technologies to search through large databases of chemical compounds and select them 
for further testing in various medical fields. These platforms expedite the process of discovering new 
drug applications by analyzing intricate biological data, gene expression patterns, and chemical 
interactions. AI-based systems can greatly decrease research time and costs by simplifying the drug 
repurposing process, resulting in quicker development of innovative treatments [11–13]. 
 

REAL-WORLD APPLICATIONS 
AI technology has already been successful in repurposing drugs in practical situations. During the 

COVID-19 pandemic, AI was used to quickly screen existing drugs for their potential to treat the 
virus. For example, AI identified Remdesivir, originally developed for Ebola, as a potential treatment 
for COVID-19, which later received emergency approval [14]. 

 

CHALLENGES AND LIMITATIONS 

 Data quality: AI’s effectiveness in drug repurposing depends on the availability of high-quality, 
structured biomedical data. Inaccurate predictions may result from insufficient or low-quality 
data. 

 Regulatory hurdles: Even though AI can identify promising drug candidates, regulatory approval 
processes still involve significant time and human oversight. 

 Biological complexity: Understanding some diseases and drug interactions is not always simple 
due to the complexity of biological systems and data analysis [15–17]. 

 
These instances demonstrate how AI is increasingly impacting the simplification of drug 

repurposing processes, cutting down on the time and expenses linked with conventional drug 
discovery methods. 

 

Drug repurposing, discovering new therapeutic purposes for current drugs, has received notable 

focus lately, with AI being a crucial factor. Here are a few notable recent examples of AI-driven drug 

repurposing studies [18–20]. 

 

BENEVOLENTAI & BARICITINIB FOR COVID-19 

One of the most well-known examples is BenevolentAI, which used AI to identify Baricitinib as a 

potential treatment for COVID-19. Originally an anti-inflammatory drug for rheumatoid arthritis, 

Baricitinib was identified through AI algorithms that analyzed drug-disease interactions. The 

medication was discovered to block the processes the SARS-CoV-2 virus uses to invade lung cells. 

This research led to clinical trials and FDA emergency use authorization for treating COVID-19 

patients [21]. 

 

HEALX’S USE OF AI FOR RARE DISEASES 

Healx is another company leveraging AI to repurpose drugs for rare diseases. They combine AI 

with drug discovery expertise to predict drug efficacy for multiple conditions. Repurposing an 



 

Trends in Drug Delivery 

Volume 11, Issue 3 

ISSN: 2394 7268 

 

© STM Journals 2024. All Rights Reserved 44  
 

existing medication for the genetic condition Fragile X syndrome is one example of a success story. 

Healx’s AI system processes vast amounts of biomedical data to identify potential drug candidates 

[22]. 

 

INSILICO MEDICINE – ALS AND IDIOPATHIC PULMONARY FIBROSIS (IPF) 

Insilico Medicine uses AI to explore drugs for various diseases, including neurodegenerative 

conditions. In a study, they employed AI to identify existing drugs that could be repurposed for 

Amyotrophic Lateral Sclerosis (ALS) and Idiopathic Pulmonary Fibrosis (IPF). Their AI platform 

analyzed molecular data and suggested compounds that could target the diseases’ specific biological 

pathways [20–22]. 

 

ATOMWISE FOR EBOLA 

Atomwise, known for its AI-driven drug discovery, identified existing FDA-approved drugs that 

could be repurposed to treat Ebola. Their AI model, which employs deep learning, scanned through 

millions of compounds to identify those with potential antiviral activity against the Ebola virus. This 

AI-driven approach has shortened the drug identification process significantly compared to traditional 

methods [23, 24]. 

 

AI4COVID-19 Initiative 

AI4COVID-19 is a collaborative effort involving multiple institutions that aims to utilize AI to aid 

in the repurposing of drugs to combat COVID-19. The project’s goal is to discover current 

medications that may reduce the virus’s effects through sophisticated AI algorithms. These AI models 

examine large quantities of biological, chemical, and clinical data to identify compounds with 

potential for therapy. Certain medications discovered using this method, like Remdesivir and 

Dexamethasone, have proven to be successful in treating patients with COVID-19. At the same time, 

AI has pinpointed additional compounds with potential, and they are now being tested in clinical trials 

for effectiveness and safety [25–28]. 

 

CONCLUSIONS 

AI has the potential to revolutionize drug repurpose by dramatically speeding up the process, 

reducing costs, and identifying novel treatments for diseases, including rare and complex conditions. 

Yet, obstacles like data accuracy, understandability, and compliance authorization need to be resolved 

to fully utilize AI’s potential in this area. 
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