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Abstract- 

The use of Artificial intelligence in pharmaceutical field has increased because it can save time 

and money both and also provide a hassle-free health care system. Artificial intelligence is a 

branch of computer science which solves problems by programming. It has various application 

like increasing the business of the pharma companies and integrating the health care system. 

This article describes the drug development process, components of AI, how AI helps to predict 

the treatment protocol, better patient care, predicting the epidemic, AI in pharmaceutical 

manufacturing and use of AI in clinical trials. 
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Introduction- 

What is artificial intelligence? 

 John McCarthy is the father of artificial intelligence and he defined AI as the “The science and 

engineering of making intelligent machines.” 

This is a data-driven age and the companies are smart enough to grab the opportunity 

to make the business better, smarter and more efficient.  Due to Artificial Intelligence 

and Machine Learning, companies have reached the peak of efficiency in data analysis 

and have left a greater impact on their entire businesses. 

Looking at the adoption rate of AI and machine learning, the growth rate will increase 

tremendously in the coming years. According to the research the AI market will reach $ 89.8 

Billion in Annual Worldwide Revenue by 2025. The effect of Artificial Intelligence in the 

pharmaceutical industry is undisputed and will always be in a positive manner. Many pharma 

companies throughout the world have already started making use of AI in their business and 

gaining profit from it. 

Before proceeding further and studying the effect and future of AI in Pharma, let us discuss about the 

current scenario in this industry where not all companies are using AI and machine learning. 

Current Scenario in Pharmaceutical Industry 

Artificial Intelligence is entailing the computer systems performing tasks that usually requires 

human intelligence. It can be highly beneficial in managing data and presenting results which 

enhances the decision making and help saving human effort, cost and time. Many companies using 

traditional methods to run their healthcare business which can affect the pharmaceutical industry in 

many ways, like- 

 Collection of medical information and its processing can be hampered and slowed down  
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 Unavailability of data and medical records 

 Costly and time-consuming drug discovery path and R&D process  

Therefore, AI is necessary to make the pharmaceutical industry cost effective, hassle free and 

saves time. 

Materials and Methodology  

AI entails several method domains, such as reasoning, knowledge show casing, search for the solution 

and among them, the fundamental part is machine learning (ML). ML utilizes algorithms which can 

recognize patterns within a set of data that has been further classified. Another, subfield of the ML is 

deep learning (DL), which captures artificial neural networks (ANNs). These comprise a set of 

interconnected elements involving ‘perceptons’ which are similar to human biological neurons and 

mimicking the transmission of electrical impulses in the human brain. ANNs constitute a set of nodes, 

which receives the input, converts them to output and solves the problems. ANNs involve various 

types, including multilayer perceptron (MLP) networks, recurrent neural networks (RNNs), and 

convolutional neural networks (CNNs). 

RNNs are network systems which have the potential to memorize and store information, such as 

Boltzmann constants and Hopfield networks. CNNs are a series of dynamic systems and be used in 

image and video processing, modelling of the biological system, processing complex brain 

functions, pattern recognition, and sophisticated signal processing. The more complex forms include 

Korhonen networks, RBF networks, LVQ networks, counter-propagation networks, and ADALINE 

networks. 

 Examples of method domains of AI are summarized in Figure 1.  

 

Figure 1 

 One of the examples of tool developed using AI technology is the International Business Machine 

(IBM) Watson supercomputer (IBM, New York, USA). It was designed basically to assist to 

analyse patient’s medical information and its correlate it with the vast database, and further 

suggesting treatment protocols for cancer. This system can also be used for the rapid and early 

detection of diseases. This was demonstrated by its ability to detect breast cancer within seconds. 
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APPLICATIONS OF AI IN PHARMACEUTICAL INDUSTRY 

1. Improving Medical Diagnosis 

On application of the machine learning technology in the pharmaceutical industry, doctors can 

access to huge amounts of patients’ data or patient history easily and therefore diagnose and treat 

the patients in a better way. The most renowned medical centres around the world are making use 

of this technology to maintain electronic medical records. Doctors can use the records to understand 

how particular gene can leave an effect on a patient’s health or how a new drug can add on the 

patient’s health. They can also have a clear study of the diseases and suggest the most effective 

treatment protocol. These electronic health records save the time and cost of the entire health care 

system. If you see the Modernizing Medicine, program which collects data from 3,700 providers 

and around 14 million patients visit it easily which is able to diagnose a rare condition, scan through 

the possible treatment options, and write down the prescription within seconds. This saves time, 

which promotes its efficiency and lowers the costs.  

China, is home to the highest number of lung cancer patients in the world and radiologists from 

there have started using AI programs to improve medical diagnosis in reading x-rays and CT scans 

and identify suspicious nodules and lesions in lung cancer patients. 

Better Patient Care 

Keeping track of indication from test results, charts, and other metrics is difficult for the physicians. 

The work of integrating and monitoring all of these data for a vast number of patients while making 

a decision is also very difficult. 

A smart program called as ICU intervene was designed by (CSAIL).The name is computer science 

and artificial intelligence laboratory. The work of this program is to take the data from the old 

records of ICU judge the symptoms and make the protocol for the possible treatments by feeding 

the information in the AI system. This program can also predict if the patient will go on a ventilator 

say after 5 hours or so. 

Predicting The Next Epidemic 

When there is a widespread of an infectious disease in a community at a particular time it is called 

the epidemic. Therefore, is has a high risk of its spread at a very high speed. So, we have to study 

how they spread from one species to another especially their transmission, their variants and none 

the less their treatment protocol. There is a company in Malaysia, it is called the artificial 

intelligence and medical epidemiology which can give the accurate location of the next outbreak of 

dengue even 3 months before by applying AI. For an area within 400 meters the anti-dengue 

measures are also illustrated by this program  . Filovirus infection hub was pinpointed by scientists 

from the University of California, the University of Georgia and Massey University by using an AI 

model. This was done with 87% accuracy. 

Ai in the Life Cycle of Pharmaceutical Products  

1) Massachusetts Institute of technology (MIT) has published a study and found that only 13.8% of 

drugs successfully pass clinical trials. A company to pays around $161 million to $ 2 billion for any 

drug to complete the entire clinical trials process and get FDA approval. There are thousands of 

molecules which need to be screened but due to the lack to technology it becomes time consuming 
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and very costly. Therefore, the use of AI can do a quicker validation of the drug target and 

optimization of the drug design. Different applications of AI in drug discovery are depicted in Figure 

2. 

 
Figure 2 

 

The prediction of large numbers of compounds or simple physicochemical parameters, such as log 

P or log D is done by a program called Quantitative structure activity relationship program. The 

virtual chemical space is a map of molecules by illustrating the distributions of molecules and their 

properties. The virtual screening (VS) helps to select appropriate molecules for further testing. 

Several chemical spaces are open access, including PubChem, ChemBank, DrugBank, and 

ChemDB. 

For virtual screen compounds from virtual chemical spaces along with structure and ligand-based 

approaches the various in silico models are made for faster elimination of nonlead compounds and 

selection of drug molecules, with reduced expenditure. Drug design algorithms, such as coulomb 

matrices and molecular fingerprint recognition, consider the physical, chemical, and toxicological 

profiles to select a lead compound. 

 

AI in drug screening 

The process of discovering and developing a drug can take over a decade and costs   US$2.8 billion 

on average. Even then, nine out of ten therapeutic molecules fail Phase II clinical trials and 

regulatory approval. Several biopharmaceutical companies, such as Bayer, Roche, and Pfizer, have 

teamed up with IT companies to develop a platform for the discovery of therapies in areas such as 

immuno-oncology and cardiovascular diseases.  
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Figure 3 

Prediction of bioactivity 

The affinity of drug molecule for the target protein or receptor decides the drug molecules efficacy. 

As we know if there is no interaction between the drug molecule and the receptor the drug molecule 

will not be able to give the desired therapeutic response. In some instances, it might also be possible 

that developed drug molecules interact with unintended proteins or receptors, leading to toxicity.  

Prediction of toxicity 

The prediction of the toxicity of any drug molecule is vital to avoid toxic effects. Cell-based in vitro 

assays are often used as preliminary studies, followed by animal studies to identify the toxicity of a 

compound, increasing the expense of drug discovery. Several web-based tools, such as Lim Tox, 

pkCSM, admetSAR, and Toxtree, are available to help reduce the cost. 

AI in advancing pharmaceutical product development 

 

The discovery of a novel drug molecule requires its subsequent incorporation in a suitable dosage 

form with desired delivery characteristics. In this area, AI can replace the older trial and error 

approach. Various computational tools can resolve problems encountered in the formulation design 

area, such as stability issues, dissolution, porosity, and so on, with the help of QSPR. The MODEL 

EXPERT SYSTEM (MES) makes decisions and recommendations for formulation development 

based on the input parameters. Various mathematical tools, such as computational fluid dynamics 

(CFD), discrete element modelling (DEM), and the Finite Element Method have been used to 

examine the influence of the flow property of the powder on the die-filling and process of tablet 

compression. 

 

AI in pharmaceutical manufacturing 

 

Tools, such as CFD, uses Reynolds-Averaged Navier-Stokes solvers technology that studies the 

impact of agitation and stress levels in different equipment (e.g., stirred tanks), exploiting the 

automation of many pharmaceutical operations. The novel Chemputer platform helps digital 

automation for the synthesis and manufacturing of molecules, incorporating various chemical codes 

and operating by using a scripting language known as Chemical Assembly 
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AI in Quality control And Quality Assurance  

An automated data entry platform, such as an Electronic Lab Notebook, along with sophisticated, 

intelligent techniques, can ensure the quality assurance of the product. Also, data mining and various 

knowledge discovery techniques in the Total Quality Management expert system can be used as 

valuable approaches in making complex decisions, creating new technologies for intelligent quality 

control. 

AI BASED ADVANCED APPLICATIONS  

 AI based nano robots for drug delivery 

Nanorobots made of integrated circuits, sensors, power supply, and secure backup of data, which 

are maintained by  AI which is a computational technology.  Development of implantable 

nanorobots developed for controlled delivery of drugs and genes requires consideration of 

parameters such as dose adjustment, sustained release, and control release, and the release of the 

drugs requires automation controlled by AI tools, such as NNs, fuzzy logic, and integrators. 

Microchip implants are used for programmed release as well as to detect the location of the implant 

in the body. 

 

 AI emergence in nano medicine 

The diagnosis, treatment, and monitoring of complex diseases, such as HIV, cancer, malaria, 

asthma, and various inflammatory diseases can be done by nanomedicines which are made by 

nanotechnology. A combination of nanotechnology and AI could provide solutions to many 

problems in formulation development. 

 

 Pharmaceutical market of AI 

The companies which are already implementing AI technology in the pharma sector are as follows. 

Figure 4 
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RESULTS AND DISCUSSIONS 

AI is a very innovative and upcoming field of technology which not only saves time and reduces 

cost of the pharmaceutical industry but also helps to increase the profit percentage of these 

industries. It also helps in the management of the health care system by increasing the patient 

compliance and disease management. AI-based technologies will not only decrease the time needed 

for the products to come to the market that is the screening and lead optimization of the molecules 

, but will also improve the quality of products.AI provides better utilization of available resources 

along with being cost-effective and saving time thereby increasing the importance of automation 

.AI application will also be a great help in reducing time taken for clinical trial ,improving patient 

care, improving medical diagnosis, predicting the epidemic and so on.AI is going to be the future 

of the pharmacy field and will enhance the health care system. 

CONCLUSION 

The next big thing for pharma will be AI. Companies that are more flexible in adopting AI will 

likely gain advantage. Experts also anticipate that implementing AI will be a must to compete with 

the other industry. However, the transformation will not happen overnight, it will gradually happen 

in the next 10 to 20 years. By the next 20 years it will be absorbed and implemented by both pharma 

industry and the health care system. This will expedite and improve the drug development success 

rate of R&D .It will  also improve the healthcare system and take it to the next level making 

everything automatic. 
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