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Potential Use of Al Across the Drug Product Life Cycle
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Discussion Paper for Al in Drug Manufacturing — Key Topics (2023)

* Cloud applications might affect oversight
of pharmaceutical manufacturing data
and records

* The amount of data generated could affect
existing data management practices

* Regulatory oversight of Al's application in
pharmaceutical manufacturing

* Standards for developing and validating Al
models for process control and release

* Continuously learning Al systems might
challenge regulatory assessment and
oversight

SOURCE: https:/www.fda.gov/media/165743/download
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Al Guidance (2025)
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Al Use in Pharmaceutical Manufacturing
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The Absolute Basics

* Implementation of Al must be in accordance with CGMP (sec. 501(a)(2)(B)
of FD&C Act and 21 CFR 210 and 211)

— e.g., Al models should be appropriately validated for the context of use and records
kept

* Quality control unit is ultimately responsible for ensuring the overall
quality of the final drug product (21 CFR 210.3)

— e.g., the quality control unit responsibilities are described in 21 CFR 211.22 and
211.68 for finished drug product



Manufacturing Example — Question of interest and Context
of use (COU)

Drug B is a parenteral injectable dispensed in a multidose vial. The volume is a critical quality attribute (CQA) for
the release of vials of Drug B. A manufacturer is proposing to implement an Al-based visual analysis system to
perform 100% automated assessment of the fill level in the vials, to enhance the performance of the visual analysis
system and identify deviations.

However, as part of release testing, independent verification of the fill volume is performed on a representative
sample for each batch. Therefore, the AI-based model will not be the sole determinant for the release of product.

* What is the question of interest?
— Do vials of Drug B meet established fill volume specifications?

 What is the context of use for this AI Model?

— The Al model will be used to visually identify deviations in fill volume, but there will be independent verification of this CQA on
a representative sample for each batch.



Manufacturing Example - Assessing Model Risk

Drug B is a parenteral injectable dispensed in a multidose vial. The volume is a critical quality attribute (CQA) for
the release of vials of Drug B. A manufacturer is proposing to implement an Al-based visual analysis system to
perform 100% automated assessment of the fill level in the vials, to enhance the performance of the visual analysis
system and identify deviations. However, as part of release testing, independent verification of the fill volume is
performed on a representative sample for each batch. Therefore, the AI-based model will not be the sole determinant

for the release of product.

* Model risk considerations
— Volume 1s a CQA; incorrect volume measurements would have a high impact on product quality (e.g., patient will
not be able to get the labeled number of doses) — decision consequence is HIGH

— As part of release testing, independent verification of fill volume on a representative sample for each batch — this
reduces the model influence — model influence is LOW

— Opverall model risk for this COU - MEDIUM

* Credibility assessment activities would be commensurate with the model risk for this specific COU
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Key Takeaways

Use of Al in pharmaceutical manufacturing must comply with CGMP
regulations (21 CFR 210 and 211)

Al can be integrated into many parts of the manufacturing process

— Think about how Al will be used in the process

— Al model will only be as useful based on the quality of the data used to train the
model — remember GIGO

Think about risk

— Al model risk for credibility assessment

— Overall quality risk management (e.g., ICH Q9 principles)
Think about human-in-the-loop

Ultimate responsibility belongs to the quality unit

11



Al Use in Pharmaceutical Manufacturing

@

Al can be used in a variety Remember that Al is a Decisions are made by
of different contexts, for TOOL — an Al model PEOPLE
example: provides OUTPUT

Advanced manufacturing
Process control
Surveillance

Records retrieval

12



Questions?
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