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Abstract

The field of drug science is rapidly expanding, thanks to new methodologies that are transforming medicine research, manufacture, 
and personalized therapy. Researchers may now more efficiently identify potential treatment concepts, change clinical trial 
methodology, and optimize manufacturing techniques by applying thoroughly evaluation of information and predictive modeling. 
These innovations assist simplify drug development by improving target selection and quickening the process of lead discovery, 
eventually saving both time and costs. 
Clinical trials have also gotten more efficient with enhanced ways for assessing data, ensuring patient adherence, and boosting 
recruiting efforts. Current pharmaceutical manufacturing efforts increase manufacturing quality and affordability by enhancing 
formulation design, identifying possible issues, and streamlining overall workflow. Improved supply chain management tactics 
also aid in demand forecasting, locating counterfeit pharmaceuticals, and guaranteeing the prescriptions are delivered on time. 
The rising emphasis on personalized health care enables medications to be tailored to individual characteristics such as their 
genetic makeup and medical history, resulting in better patient outcomes. Enhanced surveillance systems also play an important 
role in early detection of adverse pharmaceutical reactions, allowing for improved drug surveillance and patient safety. 
While these improvements offer considerable potential, their successful application involves addressing challenges like as data 
privacy, ethical openness, and developing legal frameworks. By overcoming these difficulties, the pharmaceutical business 
continues to evolve toward a future that is more inventive, efficient, and patient-centric.
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Introduction

The Integration of AI in the Healthcare Industry: A 
Snapshot
Artificial Intelligence (AI) systems are able to carry out 
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tasks that require human-like skills such as decision making, 
pattern comprehension and prediction and these systems 
are developed on a machine basis which can be regarded as 
AI. In the pharmaceutical industry, AI technologies can be 
applied in various areas, ranging from drug development to 
the observation of patients. A notable use case is artificial 
intelligence-based machine learning ML which leverages all 
three of the aforementioned techniques to work with massive 
data sets, e.g. Deep learning, which is a more advanced type 
of machine learning that utilizes artificial neural networks, 
has transformed proteomics, genomics and computational 

biology through the analysis of complex biological data. 
Additionally, through the use of blockchain technology 
which facilitates data capture in a secure manner, AI is 
also enhanced providing greater traceability and therefore 
security within the pharmaceutical supply chain.

AI aids in the development of novel drugs by combining 
analytical tools with massive amounts of clinical data and 
enhancing the clinical research processes with real-time 
data evaluation resulting in improved drug development and 
patient care [1,2]. 

Figure 1: Artificial intelligence in Drugs - A Comprehensive Outline.

This flowchart outlines the different utilizations of Man-made 
brainpower (man-made intelligence) in the drug business, 
featuring its part in drug revelation, clinical preliminaries, 
biomarker screening, accuracy medication, producing, 
administrative consistence, patient consideration, and 
medication security reconnaissance. Artificial intelligence 
upgrades proficiency, lessens costs, and works on quiet 
results through robotization, prescient examination, and 
continuous checking. The roundabout stream addresses the 
nonstop and interconnected nature of man-made intelligence 
driven drug progressions.

Applications of AI in Pharmaceuticals 
Drug Discovery and Development: AI dramatically 
speeds drug discovery and development by employing new 
computational algorithms to examine enormous biological 
and chemical datasets, therefore discovering innovative 
therapeutic candidates with greater efficiency and accuracy. 

This technique reduces both the length of time and costs 
typically involved with pharmaceutical development 
operations. 

AI helps with several facets of drug development, including 
target discovery, lead efficiency, and preclinical evaluation. 
Machine learning algorithms look at complex biological 
networks to identify potential drug targets, while deep 
learning techniques extract beneficial information from large 
amounts of data. AI also uses pattern recognition to identify 
possible new drugs based on known therapeutic uses for 
existing compounds.

AI Techniques Used to Repurpose Compounds Include:
Pattern Detection: The AI systems can predict both chemical 
and biological properties, as well as pharmacokinetics, with 
a very high degree of accuracy.
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De Novo design: Generative algorithms (e.g. deep generative 
networks, reinforcement learning approaches) can generate 
novel chemical scaffolds that are optimized to a particular 
biological target [3,4].

These algorithms analyze millions of candidate molecules in 
silico, substantially lowering dependence on time-intensive 
classical synthesis and experimental approaches [5,6]. 

Furthermore, AI is used with advanced modeling tools to 
predict pharmaceutical interactions, safety profiles, and 
efficacy at an early stage. This predictive capacity facilitates 
the move between discovery into clinical testing, hence 
increasing the general success rate of the drug creation 
operations.
 
Biomarker Screening and Genomics
AI algorithms search huge genomic and proteomic datasets 
for biomarkers important for disease diagnosis, prognosis, 
and treatment. Using multiple omics technologies, AI 
enhances the comprehension of multifaceted biological 
systems and hastens the creation of new strategies for 
precision medicine. 
AI can analyze NGS data to determine the genetic variants 
and tendencies of the mutations that may cause a disease. 
This includes using machine learning models to determine 
the relationship between genetic mutations and disease 
onset, progression, and treatment response. This permits 
the identification of potential pharmacological targets and 
personalized therapy alternatives [7]. 
•	 Proteomics: Using AI to analyze large-scale proteomic 

datasets, researchers may better understand protein 
shapes, functions, and interactions. By identifying 
protein biomarkers, AI enhances the development 
of personalized medicines, increasing therapeutic 
specificity and reducing side effects. Moreover, AI driven 
models enhance the understanding of protein ligand [8]. 

The two integration enhance of drug AI discovery in 
strategies omics genomic biomarkers and that proteomic 
provide a research more also holistic leads view to of 
significant the increase development disease. in of These 
diagnostic multi breakthroughs efficiency, Clinical result 
treatment Trials in creation, Optimization a and AI conduct, 
the significantly generalization and increases of data the 
healthcare, management, speed.

Using of Complex Clinical Analytics Trials and Timelines
Key enhances Improving challenges trial Patient in outcomes 
Recruitment: trial while reducing AI design, costs applies of 
and predictive electronic analytics health to records browse 
(EHRs) through to complex millions ensure inclusion that 
and the exclusion right criteria. candidates are identified 
based on the This tailored recruiting not only minimizes the 

time necessary to enroll participants but also enhances the 
possibility of attaining statistically significant findings by 
choosing the most qualified applicants [9]. 

Reducing Dropout Rates: AI-driven systems monitor 
participant behavior and health parameters in real time, 
detecting possible hazards for dropout. Tailored retention 
approaches, such as tailored messaging and intervention 
plans, may address these issues, increasing adherence and 
decreasing trial dropout rates [10]. 

Data processing automation: Artificial intelligence simplifies 
the processing of massive volumes of clinical trial data, 
resulting in more rapid and reliable insights into safety, 
efficacy, and adverse effects. Using AI to expedite data 
verification and integration processes contributes to 
the acceleration of the development along stream, with 
improving the integrity of trials and decision making [11]. 

In addition, AI facilitates adaptive trial designs that can be 
modified in real time based on the intermediate outcomes. 
This makes the trial more efficient and improves resource 
management without compromising on the regulation and 
scientific integrity.

Precision Medicine
AI helps to adapt medications by integrating and assessing a 
wide range of patient-specific data, such as genetic profiles, 
environmental influences, lifestyle choices, and medical 
histories. 

This comprehensive approach aids in tailoring medications 
to individual needs, increasing therapeutic effectiveness, and 
preventing negative side effects. 

Applications Include: 
•	 Pharmacogenomics: Using artificial intelligence to 

determine how genetic data can be used to understand 
how genetic variations affect an individual’s response 
to medication. From genetic markers, AI models 
simulate which pharmacological regimens and 
dosages are best for each patient, ensuring therapeutic 
precision and avoiding the risk of adverse medication 
reactions [12].

•	 Environmental and Lifestyle Variables: AI looks at 
non-genetic variables of environmental exposures, 
food, and exercise levels to develop treatment plans that 
encompass all the health determining factors. 

•	 Medical History Integration: AI systems review 
detailed medical histories to identify patterns and 
potential future health issues. This enables experts to 
make informed decisions on treatment and preventive 
measures. 
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AI generates precision medicine techniques that are patient-
oriented and proactive when these different datasets are 
combined.

AI in Manufacturing 
AI-driven optimization revolutionizes pharmaceutical 
production by enhancing efficiency, eliminating downtime, 
and assuring high-quality outputs. Through automation, 
predictive analytics, and sophisticated modeling, AI simplifies 
different elements of production and formulation processes. 

Applications Include: 
•	 Automating output Processes: AI automates 

complicated industrial procedures, boosting accuracy 
and consistency in output. Real-time Production 
Monitoring and Optimization: Advanced automation 
systems constantly monitor and alter production 
parameters, minimizing waste and increasing 
operational efficiency [13].

•	 Predictive Maintenance: By evaluating equipment 
performance data, manufacturers may detect possible 
issues before they occur. This proactive strategy reduces 
unplanned downtime, increases equipment longevity, 
and maintains continuous production operations [14].

•	 Enhanced Formulation: Sophisticated modeling 
approaches are utilized to create medical formulations 
by predicting the interactions between formulation 
elements and their impacts on the product. This enables 
researchers to produce high-quality pharmaceutical 
products more efficiently and cost-effectively [15].

Also the enhanced quality control systems help monitor 
better and ensure regulatory compliance and reduce the 
risk of batch failures. These enhancements contribute 
to a more sustainable and efficient pharmaceutical 
production process.

Regulatory Compliance and Risk Management
Effective management of a regulatory compliance approach 
allows everything from paperwork to submission processes 
to be streamlined, thereby reducing the overall complexity 
(and time) to achieving approvals. 

By cutting on paperwork and verifying regulatory needs, 
and by avoiding errors that could delay licensing, companies 
ensure that filings are correct and submitted on time.

Having firms keep a regular eye on their manufacturing 
operations allows firms to spot and manage potential 
compliance issues before they get out of hand. 

Advanced evaluation technologies detect deviations from 
regulatory norms; businesses can take proactive remedial 
actions and preserve compliance [16,17].

Models that forecast changes in the regulatory framework 
of the industry assist in formulating regulatory policy in 
the context of the pharmaceutical industry’s activities. As a 
result, enterprises do not suffer from halts in production and 
shipment because they can modify their strategy models to 
circumstances that did not previously exist.

What is more, regulated systematization of regulatory flows 
enables them to be analyzed in such a way that important 
and necessary information is extracted from them with a 
view to ensuring that the latest international requirements 
are understood. 

This compensates for the time spent on fulfilling such 
requirements and makes the entire process more efficient 
in operational terms, increases regulatory compliance and 
decreases the lead time to launching the pharmaceutical 
products in markets.

AI Application Key Benefits AI Techniques Used
Drug Discovery & 

Development Speeds up drug identification, reduces costs Machine Learning, Deep Learning

Clinical Trial Optimization Improves patient recruitment, reduces dropout rates Predictive Analytics, Big Data Processing

Biomarker Screening Enhances disease diagnostics and personalized 
treatment Genomic Analysis, Omics Data Integration

Precision Medicine Tailors treatment based on genetic & environmental 
factors

Pharmacogenomics, AI-driven Patient 
Profiling

AI in Manufacturing Optimizes production processes, reduces waste Automation, Real-time Monitoring

Regulatory Compliance Ensures adherence to regulatory frameworks AI-driven Risk Management, Document 
Automation

Drug Safety & Surveillance Early detection of adverse drug reactions, improves 
safety

Natural Language Processing, AI 
Surveillance Models

Table 1: AI Applications in Pharmaceuticals and Their Key Benefits [1,5,13].
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Monitoring Drug Safety and Surveillance
Adverse drug reactions (ADRs) can be found by AI from 
patient’s history, social media posts about scientific 
publications, which are linked to possible safety issues. AI 
modes also utilize computerized voice recognition systems 
and advanced modelling to discover buried patterns and 
relationships that point to negative risks [18].

Management systems used for pharmacovigilance employ 
novel methods of information technology to respond to 
threat of adverse drug effects in real time, which facilitate 
swift corrective action. Besides, AI models do not use only 
the drug-related information produced by the patient but 
also information about their records and results of drug 
tests when forecasting the chance of ADRs happening. This 
solution improves the control of drugs safety and reduces 
the time needed to.

Artificial Intelligence in Patient Care
Medical Diagnostics: AI helps to identify complex illnesses 
by analyzing medical images, medical records, and additional 
clinical data with remarkable accuracy and speed. AI uses 
machine learning algorithms to detect small anomalies and 
abnormalities that humans may miss, improving diagnostic 
accuracy. 

AI is effective in early detection of life-threatening diseases 
such as cancer, cardiovascular disease, and neurological 
problems. By analyzing imaging data like magnetic resonance 
imaging (MRI) or CT scanning, AI systems may detect early-
stage problems, allowing for faster treatments and better 
patient outcomes [19]. 

Complication in diagnosing a patient is informing them of the 
disease they suffer from. Misdiagnosing a patient can have 
severe consequences especially if it leads to recommending 
the wrong treatment. Smart Imaging analysis aims to tackle 
this issue using advanced AI systems which promise to 
augment a doctor’s reasoning capabilities. These systems 
strive to reduce the gaps in deep learning methods and 
serve to enable better image interpretation, help in clinical 
decision making and forecast how quickly a disease could 
progress. The use of these systems aims to minimize the 
scope of error by inclusion in the processes, saving time and 
ultimately proving helpful in the task at hand.[20]. 

Additionally, AI-powered diagnostic tools incorporate 
data from multiple sources, like as test findings and 
genetic information, to give a more thorough view of a 
patient’s health. This integrative approach optimizes 
tailored treatment planning and improves the accuracy of 
complicated diagnosis. 

Telemedicine and Remote Monitoring 
AI-powered wearable gadgets and remote monitoring 
systems are changing healthcare by offering continuous, real-
time insights into patients’ health. These systems combine 
AI algorithms to interpret data from wearable sensors and 
convey crucial information to healthcare practitioners, 
allowing proactive treatment of health issues.

Devices that utilize AI technology have the capability of 
monitoring essential health indicators like respiration, 
glucose levels, blood pressure, and even sleep patterns. 
Such devices enable healthcare monitoring of patients over 
extended periods to allow for an early recognition of any 
abnormalities and provide practitioners with the most up 
to date information, facilitating more accurate healthcare 
intervention. This ongoing data stream aids in the detection 
of health issues before they escalate into crises, resulting in 
better outcomes and more targeted treatment [21]. 

Chronic illness therapy: AI-integrated telemedicine 
solutions enable the seamless handling of persistent medical 
conditions such as hypertension, diabetes, or respiratory 
issues. AI systems enable current time inspection of 
patient data by combining remote monitoring and virtual 
consultations, allowing for timely treatment regimen 
revisions. This strategy helps patients control their diseases 
more effectively and reduces hospital visits, promoting over 
time wellness and cost savings [22]. 

These AI-Powered Solutions are enhancing treatment and 
helping in building good healthy habits through preventative 
measures which helps in creating effective patient-centered 
healthcare approach. To begin with, the advantages of AI or 
in general smart-Smartphones, which are able to track pulse, 
insulin levels, cholesterol levels, and even sleep cycles, these 
devices are able to continuously monitor patients, so the 
diagnosis process can be made as soon as possible, or even 
better, completely prevent it. Policymakers and healthcare 
providers believe that a continuous mobile health service 
will solve many health problems and avoid nearby crises 
provided there is a healthy and appropriate self-care culture 
[21]. 

In terms of chronic management, AI-assisted telemedicine 
tools permit best treatment of chronic conditions including 
hypertension, diabetes, and rotary diseases these AI 
enabled telephone systems allow real time interpretation 
of information together with remote monitoring and virtual 
consultations thus timely alterations on the medicinal 
regimen are made.

This technique improves the better management of their 
conditions by patients so as to decrease visits to hospitals, 
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thus optimizing health plans [22]. These AI Integrated 
Windows Solutions are not only delivery for improved client 
service but aids in building good healthy habits ensuring that 
wholesome client care approach remains intact.

New Trends in AI and Pharmaceuticals
Digital Twins: Digital twins are the computer-based replicas 
of biological systems, industrial processes or even the entire 
healthcare facilities, which provide real time simulations 
and predictive analysis. Digital twins use data from diverse 
sources to enhance the accuracy of modeling, monitoring 
and optimization in both healthcare and pharmaceutical 
sectors. Applications include: Simulating Drug Responses for 
Individual Patients: Digital twins can create a virtual replica 
of a patient’s physiology based on their genetic profile and 
medical information. These models describe how the patient 
would likely react to different drugs or treatments, which in 
turn helps in creating a personalized approach to treatment 
and enhancing drug efficiency. This use improves precision 
medicine by anticipating individual responses, decreasing 
adverse effects, and boosting treatment results [23,24].

Optimizing Production Settings to Minimize Waste: In 
pharmaceutical manufacturing, digital twins model 
production processes to simulate numerous scenarios and 
determine optimum settings. By continually monitoring 
real-time data, digital twins assist adjust factors like as 
temperature, pressure, and ingredient proportions to 
avoid waste, boost yields, and assure high-quality product 
standards. This boosts the overall efficiency and sustainability 
of industrial processes [25]. 

Furthermore, digital twins create a dynamic feedback loop, 
where real-world data is utilized to develop and update 
models, assuring continual advances in health care and 
industrial processes. This method stimulates innovation 
while decreasing risks and expenses. 

NeuroAI 
Inspired by the human brain, NeuroAI combines powerful 
neural networks and deep learning approaches to address 
challenging biological and chemical issues. These models 
mirror the brain’s capacity to perceive patterns and make 
predictions, making them particularly useful in numerous 
parts of pharmaceutical research and development. 

Applications include: 
Peptide Folding Prediction: AlphaFold and other neuroAI 
models to deep learning to accurately predict protein 
structures. These artificial intelligence models help 
researchers understand protein activities by simulating 
fold how into proteins three dimensional structures; a 
critical task for finding new drugs as well as the discovery 

of targeting remedies specific disorders, by understanding 
protein activities [26].

Molecular Docking and Drug-Target Interaction 
Simulations: NeuroAI allows the prediction of molecular 
docking, where it models how tiny molecules (e.g., prospective 
medications) interact with target proteins. By understanding 
these interactions, AI models can uncover viable medication 
candidates and refine their design for higher specificity and 
effectiveness in treating disorders [27]. 

It is high time that AI-driven innovations minimized 
the time and money necessary for experimental trials, 
increased medication development procedures, and thus 
led to more efficient therapies. Neuro AI is opening doors 
for advancement in department of personalized medicine, 
disease modeling, and pharmaceutical development.
Real-World Evidence Analytics
Using AI, real world data from electronic health records, 
patient registries, and other are clinical to sources increase 
the quality of drugs developed and the of treatment data 
results. and AI in is real able world to settings, identify tell 
various us types important use. Things about drug efficacy 
and potential therapeutic.
 
Applications include:
This would include AI models that analyze real-world data 
to determine how drugs work in diverse populations and 
settings, beyond the controlled environment of a clinical 
trial. This would allow for the determination of differences in 
the effectiveness of pharmacological interventions between 
different demographic groups and comorbidities, as well as 
lifestyle factors, and can eventually lead to much broader 
assessments of treatment outcome [28].

Identifying New Therapeutic Indications for Existing 
medications: AI-driven analysis of RWD uncovers patterns 
and correlations that can reveal new applications for 
established medications. By discovering patient cohorts 
with unexpected reactions to medicines, AI may uncover 
off-label uses or novel therapeutic indications for current 
pharmaceuticals, enabling drug repurposing and speeding 
the availability of treatments for other illnesses [29]. 

These AI-powered insights dramatically cut development 
delays and costs while enhancing patient care by giving more 
tailored and evidence-based therapy alternatives. 

Predictive Maintenance 
AI ensures reliable and constant production quality through 
better efficiency in manufacturing and a minimal risk of the 
production failures by leveraging predictive analytics and 
real-time data analysis toward making production better 
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with quality norms during the complete cycle of manufacture.

Applications included:
Predictive Maintenance of Equipment: AI employs 
machine algorithms to evaluate data sourced from the 
equipment’s sensors efficiently; doing so detects faults 
before their actual occurrence. The aforementioned aspect 
enables timely intervention in maintenance, thus eliminating 
expensive repairs, mitigating loss of idle time efficiently, and 
ensuring uninterrupted production schedules to be in place 
all due to early warning indications [30].

Remote Monitoring of Production Environments: The 
AI technologies track the production environments around 
the clock which include temperature, humidity, pressure 
and other such pertinent measurements. These enable ideal 
conditions to be maintained in the laboratories so as to avoid 
fluctuations that infringe on the quality of the product.

Therefore, it follows that, real time surveillance helps 
maintain regulatory compliance and limits the chances of 
batch failures or contamination [31].

These AI based technologies facilitate the enhancing of 
the operational efficiency of pharmaceutical production 
activities, cutting down wastes, and improving overall 
reliability. Thus, better quality products are produced and 
customer satisfaction is heightened.

Ethical Challenges and Considerations
The application of AI in medicine necessitates the address of 
various ethical issues. Some of these involve the use of data, 
privacy, bias in algorithms readily available and the processes 
that make up the AI. AI applications involve the management 
of sensitive patient data and making important decisions 
for healthcare. Hence there is a need for both privacy and 
fairness in these algorithms.

Applications include:
Data Privacy: Utilization of patient information in AI based 
therapies and researches compromises patient confidentiality 
and security of the concerned data. It is essential to ensure 
that AI technology abides to set standards on data protection 

to both gain trust from patients and comply with regulations.

Algorithmic Bias: AI algorithms can be biased towards 
certain groups of patients because of the data that they were 
trained on. It would not be possible to ignore the inequities 
that arise from such group biases. There is need therefore to 
address such biases in a manner that guarantees fairness and 
makes the predicted outcome more accurate.

Openness: For both, the medical personnel and the victims 
of national health service to have confidence in making 
decisions where AI is involved, a lot of openness will be 
required. For instance, when an AI technology is used and 
a decision made by the healthcare professional, a clear 
description of how the decision was made needs to be 
provided in order to enhance accountability within the 
health sector. In particular, regulatory authorities like the 
FDA [32-34]. 

Artificial Intelligence (AI) has revolutionized pharmaceutical 
sciences by enhancing drug discovery, optimizing 
manufacturing processes, and improving patient outcomes. 
The FDA has recognized AI’s potential in drug development, 
leveraging predictive analytics, machine learning, and 
real-world data to streamline clinical trials and regulatory 
compliance [35-38].
Computer based intelligence driven frameworks can 
examine broad datasets, foresee drug associations, and 
upgrade infection diagnostics. For example, McKinney et al. 
(2020) exhibited how computer based intelligence outflanks 
radiologists in bosom malignant growth recognition, 
diminishing misleading up-sides and bogus negatives [39]. 
Essentially, computer based intelligence in drugs guarantees 
accuracy in drug screening, biomarker distinguishing proof, 
and post-market reconnaissance.
In any case, moral difficulties like information security, 
straightforwardness, and algorithmic predisposition should 
be addressed to guarantee man-made intelligence’s capable 
reconciliation into medical care. The FDA keeps on delivering 
rules supporting man-made intelligence’s protected 
reception, guaranteeing consistence while encouraging 
development. As man-made intelligence innovations 
advance, they vow to make drug research more proficient, 
customized, and patient-driven [40-42].
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Pharmaceutical 
Sector AI Contributions Examples of AI Techniques

Drug Discovery Predicts potential drug candidates, reduces research 
time Deep Learning, Virtual Screening

Clinical Trials Optimizes patient selection, enhances trial efficiency Predictive Analytics, Digital Twins

Manufacturing Automates quality control, improves production 
consistency AI-based Process Automation, Robotics

Regulatory Affairs Streamlines compliance, detects regulatory 
discrepancies

AI-driven Risk Assessment, Document 
Analysis

Pharmacovigilance Identifies adverse drug reactions, improves patient 
safety Natural Language Processing, Data Mining

Personalized 
Medicine

Tailors treatments based on genetics, enhances 
efficacy

Machine Learning, AI-driven Drug Response 
Models

Table 2: AI in Various Pharmaceutical Sectors and Its Contributions [7,12,20].

Conclusion 

AI’s scope is broad and interdisciplinary going from 
increasing efficiency and fostering new ideas in drug research 
and manufacturing to caring for the patient. It compiles 
great amounts of information predicting many results and 
pulls it off, doctors review the treatment options and will 
be more time-efficient in the medicine development with 
lowered expenditure as well as higher accuracy of output. 
An automatized and efficient process of drug development 
is favored with the application of predictive algorithms, 
robotics and tailored drugs which speed the lead time of 
drug production to enhance its effectiveness for treatment 
or healthcare intervention.

AI contributes also in facilitating better health care services 
by facilitating the development of affordable drugs as well 
as enabling offsite patient monitoring through the use of 
innovative digital technologies. Besides, it also helps ensure 
regulatory compliance by automation of processes and 
assessing non-compliance risks.

Artificial intelligence should be effectively supported by 
overcoming ethical concerns such as data protection and 
transparency of algorithms so it can be developed sustainably 
in the pharmaceutical industry. And indeed, it should take 
place with the green light from the academic community, the 
government and political authorities that know how to make 
the most out of artificial intelligence while being responsible 
for the technology.
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