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Abstract:  

This article reviews the advantages, difficulties, and disadvantages of artificial intelligence (AI) in this 

field and suggests potential strategies and approaches for overcoming the current obstacles. AI has the 

potential to improve the efficiency, accuracy, and speed of the drug discovery process, but its successful 

application depends on the availability of high-quality data, the resolution of ethical issues, and the 

understanding of the limitations of AI-based approaches. 
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Introduction:  

Artificial intelligence (AI)-powered virtual screening methods examine target proteins' three-dimensional 

structures and forecast how possible therapeutic compounds will interact with them. This expedites the 

drug design process and enables researchers to find viable therapeutic candidates for additional testing. 

World’s first AI-developed – Anti-fibrotic drug for idiopathic pulmonary fibrosis. 

 

Constraints of the Current Drug Discovery Methods 

Large-scale testing methods and a hit-and-miss strategy are currently key components of medicinal 

chemistry methodologies. These methods entail looking at a lot of possible medication molecules to find 

ones that have the desired qualities. These techniques, however, can be expensive, time-consuming, and 

frequently produce inaccurate results. They may also be constrained by the difficulty of precisely 

forecasting how they will behave in the body and the availability of appropriate test chemicals. These 

issues may be resolved by a variety of AI-based algorithms, such as reinforcement learning, supervised 

and unsupervised learning techniques, and evolutionary or rule-based algorithms. These techniques 

usually rely on analyzing vast volumes of data that can be used in a variety of ways. For example, these 

methods are more accurate and efficient than previous methods for predicting the toxicity and efficacy of 

novel therapeutic molecules. 

 

Machine Learning 

Machine learning (ML) approaches are used to train machines how to handle vast amounts of data more 

effectively. Traditional methods may not always be able to extract patterns or information from the vast 

amount of data and analyze it. The demand for machine learning techniques has increased due to the 

amount of available datasets. From the military to the medical field, machine learning techniques are 
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frequently used to find and extract knowledge and information from data. Mathematicians and 

programmers have conducted numerous studies that have produced a variety of machine-learning 

algorithms. 

 

Advantages 

1. AI and Machine Learning in drug discovery and development 

To examine large datasets, such as chemical structures, genetic data, and disease patterns. Involves 

determining new drug targets, forecasting the effectiveness of medications, and refining drug 

formulations. Cutting expenses and delivering life-changing drugs to patients more quickly. Provide 

individualized treatment programs, and transform the field of precision medicine. Through the use of AI 

algorithms, a variety of datasets, including genetic profiles, clinical records, patient records, and clinical 

outcomes, can be analyzed. Information on drug responses in certain populations forecasts the course of 

diseases and optimizes treatment plans. Deliver individualized interventions that enhance patient 

outcomes and promote economical healthcare solutions. 

2. AI and ML in Clinical Trials 

Unheard-of chances to optimize and expedite clinical trials. Large-scale dataset analysis is being used by 

Indian pharmaceutical companies to find appropriate patient populations, improve trial designs, and 

forecast trial results. Expedite the development process, cut expenses, and guarantee the efficacy and 

safety of novel treatments. Participating patients in clinical trials are subject to specific requirements about 

their eligibility, suitability, motivation, and empowerment to enroll. A patient may be ineligible due to 

their medical history. An eligible patient may not be in the stage of the disease or fit into a particular sub-

phenotype that the treatment being tested targets, in which case the patient is not appropriate. It's possible 

that eligible and qualified patients won't be adequately encouraged to take part, and even if they are, they 

might not know about a matching trial or find the recruitment process too difficult and complicated to 

handle. It is extremely difficult to get enough patients through these bottlenecks within the limited time 

available for recruitment, and this is the main reason why trials are delayed: Nearly one-third of all Phase 

III trials fail due to enrollment issues, and 86% of trials fail to reach enrollment deadlines. A third of the 

trial's total duration is devoted to patient recruitment. For instance, because Phase III trials need the largest 

patient cohorts, they bear 60% of the overall costs associated with advancing a drug through all trial 

phases. One of the most serious drawbacks of cutting-edge clinical trial design is demonstrated by the 

32% failure rate in Phase III trials due to patient recruitment issues: ineffective patient recruitment 

strategies disproportionately affect trials with the highest patient demand.  

3. AI and ML in Safety and Pharmacovigilance 

Adverse event monitoring identifies and tracks adverse events linked to certain prescriptions by analyzing 

real-time data from several sources, such as social media and electronic health records. Drug safety was 

the classification given to twenty-three publications. The main focus of these investigations was adverse 

consequences associated with medication responses. Random forest was the most popular approach (n=8), 

followed by logistic regression (n=6) and natural language processing (n=7). Additionally, algorithms 

such as logistic regression (n=4), natural language processing (n=5), online or mobile applications (n=3), 

artificial intelligence (AI) devices (n=2), and others (n=5) were employed. To find adverse drug 

interactions and reactions that may have a detrimental impact on patient health, studies in this category 

retrieved data from a variety of repositories, including Drug Bank, Side Effect Resource, the Food and 

Drug Administration's (FDA) adverse event reporting system, the University of Massachusetts Medical 
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School, the Observational Medical Outcomes Partnership database, and the Human Protein-Protein 

Interaction database. AI has also been employed in some studies to predict drug interactions through the 

analysis of clinical charts unstructured discharge notes and EHR data. AI was also employed in one study 

to find medications that the FDA had taken off the market. AI has been used in several trials to forecast 

the dosage of medications like digoxin, insulin, and warfarin. The hospital's EHR data was scanned using 

AI in drug safety to find medication mistakes or incorrect prescriptions. AI was employed in one study to 

track the intake of anticoagulant medication and follow stroke patients. AI was employed in several studies 

to identify a medicine that a patient might be taking but that wasn't listed in their medication list or medical 

records. AI was utilized in a different investigation to examine clinical notes and find indications of opioid 

misuse. 

4. AI and ML in Supply Chain 

To forecast future demand, manage inventory levels, and simplify distribution logistics, historical data, 

demand trends, and external factors are analyzed. This optimization guarantees the smooth delivery of 

pharmaceuticals to patients and healthcare providers nationwide, minimizes stockouts, cuts waste, and 

boosts cost-effectiveness. The number of papers that have addressed the use of ML algorithms in supply 

chain management is insufficient, even if there are many in the fields of ML and SCM separately. 

However, there aren't enough connections between practitioners and researchers in this subject. It could 

be brought on by practitioners' lack of awareness of the capabilities and benefits of ML algorithms in 

resolving SCM issues. This section provides an overview of how the most well-known machine learning 

algorithms are used to manage supply chain-related problems, such as supplier selection, supplier 

segmentation, supply chain risk prediction, manufacturing, inventory management, transportation, and 

demand and sales estimation. 

 

How does AI help in drug discovery? 

Possess the ability to revolutionize target discovery and comprehend drug-target interaction by 

significantly reducing downtime, improving the precision of drug-target interaction prediction, and saving 

money. 

 

Two Tools  

● ALPHAFOLD = Developed by Deep Mind and the University of Washington. Necessary input 

information to generate the intended result. 

● ROSETTAFOLD = Developed by Deep Mind and the University of Washington. It is based on deep 

neural networks. It is further upgraded into two more tools which are ALPHAFOLD 3 and 

ROSETTAFOLD all atom. 

 

The difference between the upgraded versions and the previous 

Ability to predict the structure and interactions of any combination of proteins, DNA, and RNA, including 

modifications, small molecules, and ions, in addition to the static structure of proteins and protein-protein 

interactions. The latest version predicts structural complexes using topologies based on generative 

diffusion. 

 

Disadvantages 

The accuracy of protein-RNA interaction predictions drops significantly to at most 80%. Only one stage  
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of drug development, target discovery, or drug-target interaction can be aided by tools to ensure that 

compounds produced by AI will reach preclinical and clinical stages. Model hall vaccinations are a 

problem with diffusion-based architectures, where a lack of training data leads to inaccurate or non-

existent predictions. 

 

Conclusion 

To sum up, artificial intelligence (AI) has the potential to completely transform the drug discovery process 

by providing increased accuracy and efficiency, speeding up drug development, and enabling the creation 

of more individualized and efficient treatments. However, the availability of high-quality data, the 

resolution of ethical issues, and the understanding of the limitations of AI-based methods are necessary 

for the successful application of AI in drug discovery. Promising approaches to overcome the difficulties 

and constraints of AI in the context of drug discovery are provided by recent advancements in the field, 

such as explainable AI, data augmentation, and the integration of AI with conventional experimental 

techniques. The potential advantages of artificial intelligence (AI) along with the increasing interest and 

attention from researchers, pharmaceutical corporations, and regulatory bodies make this a fascinating and 

intriguing field of study that could revolutionize the drug discovery process. 
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