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AI AND DRUG DEVELOPMENT - GS III MAINS 
Q. AI is a powerful tool that can propel India’s pharmaceutical industry to new heights. Discuss the 

role of AI in drug development with examples. (10 marks, 150 words) 

 

News: The use of AI in drug development | Explained 
 

What's in the news? 

● Drug development is an expensive and time-consuming process. However, the advent of 

Artificial Intelligence (AI) has opened up a world of possibilities with respect to fast-tracking 

drug development. 

 

Drug Development and AI: 

● Drug development is traditionally a lengthy and costly process involving several stages from 

discovery to market.  

● Incorporating Artificial Intelligence (AI) has the potential to expedite this process, especially 

in the initial stages of discovering and validating target proteins.  

○ Target proteins are molecules (usually proteins) in the body that drugs bind to in order 

to produce their effects. 

 

Role of AI Tools:  

1. AI tools like AlphaFold 3 and RoseTTAFold All-Atom significantly enhance the process of 

identifying and understanding target proteins.  

2. These tools use advanced AI algorithms to predict the 3D structures of proteins based on their 

genetic sequences.  

3. Understanding a protein's structure is crucial because it determines how well a drug can bind 

to the protein. 

 

Significance of Using AI in Drug Development: 

1. Enhanced Target Discovery:  

● AI, particularly through advanced tools like AlphaFold and RoseTTAFold, revolutionizes 

target discovery by accurately predicting the three-dimensional structures of proteins, DNA, 

and RNA.  

● This ability allows for a more precise understanding of how drugs can interact with these 

biological targets. 

 

2. Improved Accuracy and Efficiency:  

● AI models drastically reduce the time required for drug-target interaction studies and increase 

the accuracy of these predictions.  

● For instance, AlphaFold 3 predicted drug-target interactions with a 76% accuracy rate in tests, 

a substantial improvement over previous methods. 
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3. Cost Reduction:  

● By leveraging deep neural networks and generative diffusion-based architectures (a kind of AI 

model), AI minimizes the need for expensive and time-consuming laboratory experiments, thus 

reducing the drug development cost. 

 

4. Versatility in Predictions:  

● The latest advancements in AI tools, such as AlphaFold 3 and RoseTTAFold All-Atom, extend 

beyond predicting static protein structures.  

● They can now predict interactions involving any combination of protein, DNA, RNA, small 

molecules, and ions, which broadens the scope of drug development research. 

 

Concerns and Challenges in India: 

1. Limited Prediction Accuracy:  

● AI tools usually achieve up to 80% accuracy in predicting drug-target interactions.  

● However, this accuracy drops significantly for more complex interactions, like protein-RNA, 

revealing the challenges in modeling intricate biological phenomena. 

 

2. Restricted Application in Drug Development Phases:  

● AI tools enhance target discovery and drug-target interactions but don’t affect pre-clinical and 

clinical trials.  

● Thus, AI-identified drug candidates still need traditional testing and have no guaranteed 

success in later stages. 

 

3. Model Hallucinations:  

● Diffusion-based AI models can experience “model hallucinations,” generating incorrect or 

non-existent predictions due to insufficient or poor-quality training data, which limits output 

reliability. 

 

4. Restricted Access to Advanced Tools: 

● Unlike earlier versions, advanced tools like AlphaFold 3 are not publicly available.  

● This restricts independent verification and broader use, especially for critical studies like 

protein-small molecule interactions. 

 

5. Lack of Advanced Computing Infrastructure:  

● India needs extensive computing resources, like high-speed GPUs, for AI-driven drug 

development.  

● These GPUs are costly and quickly become outdated due to rapid technological advancements. 

 

6. Shortage of Skilled AI Professionals:  

● There is a significant gap in the availability of skilled AI scientists in India compared to 

countries like the U.S. and China.  

● This shortage hinders the capacity to innovate and develop new AI tools within the country. 
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Way Forward: 

1. Start-Up Ecosystem:  

● Encouraging a vibrant start-up ecosystem focused on AI and biotechnology can drive 

innovation.  

● Government incentives, incubators, and accelerators can support emerging companies working 

at the intersection of AI and pharmaceuticals. 

 

2. Investment in AI Research and Development:  

● India can create state-of-the-art AI technologies suited to pharmaceutical demands by boosting 

financing and support for AI-driven research projects.  

● Public-private collaborations can stimulate creativity and accelerate the commercialization of 

AI developments. 

 

3. Regulatory Framework and Infrastructure:  

● Establishing a supportive regulatory framework that encourages innovation while ensuring 

safety and efficacy is vital.  

● Additionally, investing in the necessary infrastructure, such as high-performance computing 

facilities and data centres, will support AI-driven research. 

 

4. Public-Private Partnerships:  

● Collaboration between academia, government, and pharmaceutical companies can accelerate 

AI adoption. 

 

AI is a powerful tool that can propel India’s pharmaceutical industry to new heights. By addressing 

the challenges and fostering a collaborative environment, India can leverage AI to develop life-saving 

drugs, improve access to healthcare, and become a global leader in pharmaceutical innovation. 
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