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 Why AI/ML
 Discovery
 Development
 Manufacturing
 Post-marketing surveillance
 Regulatory 
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 Hard vs. soft computing
 Traceability 
 Transparency 
 Regulated environments
 Industrial term: validation



www.cm-uj.krakow.pl/en

AI/ML in pharmaceutical applications | why AI/ML

 Hard vs. soft computing
 Traceability 
 Transparency 
 Regulated environments
 Industrial term: validation



www.cm-uj.krakow.pl/en

AI/ML in pharmaceutical applications | why AI/ML

 Hard vs. soft computing
 Traceability 
 Transparency 
 Regulated environments
 Industrial term: validation



www.cm-uj.krakow.pl/en

AI/ML in pharmaceutical applications | Discovery

Halicin

From Wikipedia: “… Halicin 
(SU-3327) is a chemical compound 
that acts as an inhibitor of the 
enzyme c-Jun N-terminal kinase 
(JNK). Originally, it was researched 
for the treatment of diabetes ...”

drugs repurposing
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https://amr.smart.mit.edu/

38 000 000 →1
https://news.mit.edu/2025/using-generative-ai-researchers-design-compounds-kill-drug-resistant-bacteria-0814
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https://www.recursion.com/ https://www.recursion.com/
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 Data first
 Automated labs
 Standardized data
 Petabytes of data
 Scalability 

https://www.recursion.com/
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https://www.recursion.com/Data is the first step
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 Non-clinical (preclinical)

 Proteomics
 Metabolomics
 Genomics

Mechanism of action

Biomarkers discovery

Safety / toxicity

Cross-species scaling

Drug-drug interactions

AI M
O

DEL
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 Non-clinical (preformulation)

 phys/chem
 API
 excipients

Solubility, stability

Incompatibilities 

Stability 

Manufacturability

AI M
O

DEL
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 Clinical (clinical trials)
 subjects recruitment
 data analysis
 documentation 

management / 
development
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 Digitization of industrial processes
 Industry 4.0
 Continuous manufacturing
 Process Analytical Technologies
 Quality by Design
 Regulatory
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vendor&site-related: individual model required
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Required!
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the source of data 
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the source of data  (PAT)
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Comparison between integrated continuous direct compression line and batch processing - The effect of raw material properties. Karttunen AP, Wikström H, Tajarobi P, Fransson M, Sparén A, Marucci M, Ketolainen J, 
Folestad S, Korhonen O, Abrahmsén-Alami S. Eur J Pharm Sci. 2019 May 15;133:40-53. doi: 10.1016/j.ejps.2019.03.001
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Quality Target Product Profile (QTPP):
A prospective summary of the quality characteristics of a drug product that ideally 
will be achieved to ensure the desired quality, taking into account safety and efficacy 
of the drug product.

Critical Quality Attribute (CQA):
A physical, chemical, biological or microbiological property or characteristic that
should be within an appropriate limit, range, or distribution to ensure the desired
product quality.

Critical Process Parameter (CPP):
A process parameter whose variability has an impact on a critical quality attribute 
and therefore should be monitored or controlled to ensure the process produces the 
desired quality.
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https://www.quotientsciences.com/events/seminar-accelerating-formulation-development-ai

 active 
learning

 tailored 
models

 AI-based 
platform
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Generic drugs
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Generic drugs

ChatGPT to support the development of PSGs. In a proof-of-concept 
study, ChatGPT was employed to generate a summary of food effect 
information by analyzing publicly available new drug application (NDA) 
review documents available at Drugs@FDA. This study serves as an 
important milestone in exploring the feasibility of using LLMs to aid 
regulatory assessments

Large Language Models to Support BE Evaluation 
LLMs to assist FDA reviewers in their critical work {...} interactive expert 
system trained on publicly available FDA data and relevant publications to 
quickly respond to queries and summarize complex study information.

ML-CFD-DEM Based Reduced Order Models (ROM) to Quantify Variability
in Inhalers, Drugs, and Users for Evaluating Comparability of Generic OIDP 
Complex Products: ML to overcome certain limitations associated with 
computational fluid dynamics.
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 Medical data monitoring
 Deep research mode
 Web-scrapping

https://doi.org/10.1177/20420986251361435
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Real cases

https://www.iqvia.com
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