
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Volume 13, Issue 5, May 2024 

 

 

Impact Factor: 8.423 
 



 
            | DOI:10.15680/IJIRSET.2024.1305192 |  

  

IJIRSET©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                      7728 

Artificial Intelligence in Pharmaceutical 
Industry 

 

Sawant Prasad Tanaji, Nadaf Arshad Yunus, Pimple Yogita Hanmant,  

Potphode Ushahprabha Sunilkumar, Waghmare Tushar Ravsaheb  

B. Pharm Student, Adarsh College of Pharmacy Vita Sangli, Maharashtra, India 

B. Pharm Student, Adarsh College of Pharmacy Vita Sangli, Maharashtra, India 

B. Pharm Student, Adarsh College of Pharmacy Vita Sangli, Maharashtra, India 

B. Pharm Student, Adarsh College of Pharmacy Vita Sangli, Maharashtra, India 

B. Pharm student, Adarsh College of Pharmacy Vita Sangli, Maharashtra, India 

 

ABSTRACT: In this article, we explore the exciting advancements and potential of Artificial Intelligence (AI) in the 

pharmaceutical industry. From drug discovery and development to personalized medicine and clinical decision support, 

AI is revolutionizing the way we approach healthcare. We delve into the various applications of AI in pharmaceutical 

research, highlighting its ability to accelerate drug discovery, optimize clinical trials, and improve patient outcomes. 

Additionally, we discuss the challenges and ethical considerations that arise with the integration of AI in this field. 

 

 This article delves into the transformative potential of Artificial Intelligence (AI) within the pharmaceutical industry. 

By leveraging AI algorithms and machine learning techniques, pharmaceutical companies can enhance drug discovery 

processes, optimize clinical trials, and improve patient outcomes. The integration of AI enables more efficient analysis 

of vast amounts of data, leading to accelerated research and development timelines. However, ethical considerations 

and regulatory challenges must be addressed to ensure the responsible and safe implementation of AI in healthcare. 
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I. ARTIFICIAL  INTELLIGENCE  AND  PHARMACEUTICAL INDUSTRY 
 

The artificial intelligence is a field of computer science which enables digital devices to read ,talk, write, create, play as 

humans intend to do in turn its an intelligence of machines or software and such machines are called as AIs.  

 

In 1956 John McCarthy coined the term artificial Intelligence at the first ever AI conference at   Darthmouth college 

and defines “AI is the science & engineering of making intelligent machines, especially intelligent computer programs. 

It is related to the similar task of using computers to understand human intelligence, but AI does not have to confirm 

itself to methods that are biologically observable”. 
 

The history of AI is still being written with each passing day bringing us closer to a future where human and Artificial 

Intelligence thrive together shaping a density of endless possibilities & ethical dilemmas.  

 

While, Pharmaceutical industry is an medicinal industry by public and private organisations   where pharmaceutical 

drugs are prepared in large amount which is administered by the patient with an aim for the   prevention and treatment 

of diseases.    

 

In 17
th

 century the ideas of industrial revolution began to spread HEINRICH EMANUEL MERCK in 1668 started to 

manufacture and sell alkaloids while   by   19
th

 century in 1859 , the world’s first factory for producing medicines was 

initiated by Beecham and started producing patented medicine from 1842. 

 

II. INTRODUCTION OF AI IN PHARMACEUTICAL INDUSTRY 
 

The introduction of AI in the Pharmaceutical Industry has been a gradual process with various companies & researchers 

contributing to its integration. One notable example is IBM Watson for oncology. IBM cognitive computing system 

was introduced to assist oncologist in providing personalized treatment option for cancer patients. IBM Watson Health 
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played a significant role in introducing AI to the Pharmaceutical industry Watson, IBM cognitive computing system 

has been utilized to analyse & interpret vast amount of data in healthcare. In the Pharmaceutical sector, Watson Health 

has been employed for various purpose including. 

 

Drug discovery & development :                    

IBM Watson analyses diverse data sources such as scientific literature, clinical trial reports & genetic information, to 

identify  potential drugs candidates & understand there mechanism of action. This can expediate the drug discovery. 

 

Clinical Trials: 

Watson health assist in optimising clinical trial design by identifying suitable patient population predicting patient 

requirement rates & providing insights into potential challenges, ultimately enhancing the efficiency of clinical trials. 

 

Genomic Medicines: 

The platform aids in interpreting genomic data, allowing for personalized treatment plans based on an individual 

genetic makeup this is particularly crucial developing targeted therapies and precision medicine. 

 

Healthcare Insights: 

Health processes & analysis electronic health records medical literature and other healthcare data to generate insights 

that can help healthcare providers make more informed decisions regarding patient care. 

 

III. USE OF AI IN VARIOUS STEPS IN PHARMACEUTICAL MANUFACTURING 
 

Data collection & Integration: 

Gather data from various sources including manufacturing processes quality control and research. 

Integrate data to create a comprehensive dataset analysis. 

 

Data Preprocessing: 

Clean and organize data to remove inconsistencies and errors. 

Normalize and standardize data to ensure consistency across different datasets. 

 

Predictive analytics: 

Utilize machine learning algorithms to predicts outcomes and trends. 

Identify potential manufacturing issues or optimize processes based on predictive models. 

 

Quality control optimization: 

Implement AI based system for real time monitoring of manufacturing process. 

Detect anomalies and deviation from expected quality standards. 

 

Supply chain management: 

Use of AI algorithms to optimize inventory management and streamline the supply chain. 

Predict demands prevent shortages and reduces wastage. 

 

Robotics & Automation: 

Integrate robotics systems for tasks such as sample handling, packaging and labelling. 

Improve efficacy and reduces the risk of errors in manufacturing. 

 

Drugs discovery and development: 

Apply AI in the early stages of drugs discovery to analyse vast datasets & identify potential candidates. 

Speed up the research and development process through virtual screening. 

 

Personalize medicine: 

Utilize AI to analyse patient data and tailor treatments based on individual characteristics. 

Improve drug efficacy and minimize adverse reactions. 

 

Regulatory compliance: 

Implement AI system to ensure compliance with regulatory standards and guidelines. 

Streamline documentation processes and enhance traceability. 
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Continuous monitoring and improvement: 

Employ AI driven monitoring systems to continuously assess and improve manufacturing processes. 

Adapt to changing condition and optimize operations in real time. 

 

Cybersecurity: 

Implement AI based cybersecurity measures to protect sensitive pharmaceutical data. 

Detect and prevent potential cyber threats to ensure data integrity and patient safety. 

Human machine collaboration. 

Faster collaboration between AI system and humans expert for decision making. 

Combine the strengths of both to enhance overall efficiency and innovation in pharmaceutical manufacturing. 

 

IV. AI TOOLS USED IN PHARMACEUTICAL   INDUSTRIES 
 

DeepChem: 

It was developed by Bharat Ramsundar which  mainly provide the good quality AI tool for developing and learning the 

drug discovery, material science, quantum chemistry & biology.  

 

RDkit: 

On 1
st
 of March 2023 Greg Landrum  developed this  AI tool. It is an opensource written in C++ with help of  java 

python  language.it mainly used as collection of  cheminformatics. It mainly focus on collection of fingerprinting, 

chemical reaction, coordinate generation(2D or 3D), substructure searching, functionality of molecules. 

 

AutoDock Vina:  

It was Implemented by Dr.Oleg Trott which is an opensource AI tool mostly used for molecular docking. 

 

SMILES Transformer:  

This AI tool is was developed From chemical molecules the           molecular fingerprinting is extracted.   

 

Schrödinger Suite:  

The Schrödinger suite is an software tool used for chemical and biochemical  drug discovery and it also helps in the  

study of structure reactivity of chemical systems.  

 

IBM RXN for Chemistry: 

It is an AI tool used for optimised the synthesis and then automatically gives the new procedure for the use in Lab. 

 

V. FUTURE OF AI IN PHARMACEUTICAL INDUSTRY 
 

The greatest advantages with AI in pharmaceutical industry are yet to come but still the AI is focusing to explore in 

various technological improvement in patient is monitoring system and to predict the structure function relationship for 

small molecule drug and its function in human health. 

 

The major reason behind its growth is its speed and accuracy which safeguard various pharmaceutical companies. AI 

has the potential to significantly improve pharmaceutical manufacturing as FDA is currently preparing for the arrival of 

AI technological in pharmaceutical manufacturing avoid issues like data integrity, human errors, and others type of 

errors. 

 

After the manufacturing of products, there may be any particulates. AI may monitor the product `s packaging and look 

for quality improvement.eg, A vision quality control system of AI can analyse the packaging images an detects 

packaging to overcome can be detected. 

 

VI. CURRENT ADVANCES OF AI IN MEDICAL FIELD 
 

An AI developed by researcher from (AIIMS) Delhi, identifying  the best cancer therapy for their patient. Oncology is a 

branch of medicine concerned with tumour. In study of their development, diagnosis,    treatment and prevention. The 

Oncologist identified a best therapy for their patient that is a high capacity server called Charak 1 in oncology AI at 

national cancer institute campus is Jhajjar, allowed the doctor to select the best treatment option which makes them to 

identify the type of genetic mutation in their patient.    



 
            | DOI:10.15680/IJIRSET.2024.1305192 |  

  

IJIRSET©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                      7731 

   Pharmaceutical companies in collaboration with artificial intelligence 

Astrazeneca 

Sanofi  

Pfizer 

Novartis 

Janssen 

Merck 

GSK 

Roche 

Lily 

 

VII. PREFORMULATION STUDY IN PHARMACEUTICAL INDUSTRY USING AI 
 

The preformulation mainly includes the prediction of drug –excipient  compatibility. 

In the conventional techniques of the preformulation study various methods were used which are 

chromatography,NMR,X-ray diffraction,DSC etc. 

It is very difficult to analyse the compatibility of excipients with drug using conventional methods and it was very 

challenging for pharmaceutical industry. 

Various Artificial intelligence tools such as  PubChem Fingerprint ,PharmDE,Etc..PubChem fingerprint is a type of 

fingerprinting which represent the structural feature of chemical compound that is presence or absence of functional 

groups,the bonds present in between the atoms,their allotrophy,polymorphism or any distinguishable features.The 

fingerprint of any compound can be fetched up from the pubchem database of drug as well as excipient and matched to 

get the greater similarity this reduces the time for preformulation and also enhances the formulation of dosage form. 

 

VIII. APPLICATION OF AI IN PHARMACEUTICAL MANUFACTURING 
 

AI has significant advancements in various pharmaceutical industries. 

It is used to accelerate drug discovery & development process. 

It can analyse large volume of biological data such as chemical structure and clinical trial results. 

AI optimizes drug formulation and dosages in pharmaceutical industry. 

AI enables personalized medicine by analysing individuals patient data. 

It helps to identify patient subgroups that respond better to specific treatments, reducing trial & errors. 

AI powered virtual assistants and chat bots provide support to healthcare professional and patients. 

AI provide drug information and offers treatment recommendation. 

AI optimizes clinical trial design by identifying eligible patient population and predicting requirement rate. 

It ensures the availability of medicines  

 

IX. LIMITATIONS OF AI IN PHARMACEUTICAL MANUFACTURING 
 

The pharmaceutical industry mainly focus on generating accurate precise results where security is  highly maintained 

AI may generate risk of patient data. 

AI can show result of many task in automatize manner in pharmaceutical manufacturing but still human expertise is 

essential for making any critical condition. 

Implementation of AI in pharmaceutical manufacturing generally needs a huge investment, the implementation of AI to 

further adds more cost. 

 

X. CONCLUSION 
 

In short, the article highlights how Artificial Intelligence is transforming the pharmaceutical industry, improving drug 

discovery and manufacturing processes. While acknowledging challenges like ethical considerations, the overall impact 

of AI is seen as promising for enhancing efficiency and innovation in the field. 
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