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GxP AI - How Quality Systems Can 
Responsibly Control AI to Enhance 
Productivity and Streamline Operations

Resources
See below for a curated list of resource from the speakers panel the audience may find useful.

From the FDA

1.	 Artificial Intelligence / Machine Learning in Drug Development Notification

2.	 Using Artificial Intelligence & Machine Learning in the Development of Drug and Biological Products (Discussion Paper 
& Request for Feedback, published 11May2023)

3.	 Artificial Intelligence in Drug Manufacturing (Discussion Paper)

4.	 FDA Releases Two Discussion Papers to Spur Conversation about Artificial Intelligence and Machine Learning in Drug 
Development and Manufacturing (Discussion Papers)

5.	 Good Machine Learning Practice for Medical Device Development: Guiding Principles (SAMD)

6.	 Joint US FDA/Health Canada/UK MHRA Good Machine Learning Practice for Medical Device Development
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https://www.fda.gov/science-research/science-and-research-special-topics/artificial-intelligence-and-machine-learning-aiml-drug-development
https://www.fda.gov/media/167973/download
https://www.fda.gov/media/165743/download
https://www.fda.gov/news-events/fda-voices/fda-releases-two-discussion-papers-spur-conversation-about-artificial-intelligence-and-machine
https://www.fda.gov/news-events/fda-voices/fda-releases-two-discussion-papers-spur-conversation-about-artificial-intelligence-and-machine
https://www.fda.gov/medical-devices/software-medical-device-samd/good-machine-learning-practice-medical-device-development-guiding-principles
https://www.fda.gov/medical-devices/software-medical-device-samd/good-machine-learning-practice-medical-device-development-guiding-principles
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From the ISPE

1.	 The Road to Explainable AI in GXP – Regulated areas (Jan/Feb 2023)

2.	 Machine Learning Risk and Control Framework (Jan/Feb 2024)

3.	 AI Maturity Model for GxP Application: A Foundation for AI Validation (April 2022)

4.	 ISPE GAMP® 5 Guide: A Risk-Based Approach to Compliant GxP Computerized Systems (2022)

	→ Figure 11.3 Typical Use of Risk-Based Decision Making, p. 112

	→ Figure 31.1 GAMP 5 Life Cycle with ML Sub-System, Appendix D11, p. 271

5.	 Application of principles included in Risk Analysis and Mitigation Matrix (RAMM) – A Risk Tool for Quality Management 
(2012) (Page 26)

6.	 ChatGPT, BARD and other Large Language Models Meet Regulated Pharma (July/Aug 2023)

7.	 AI Governance and QA Framework: AI Governance Process Design (July/Aug 2022)

8.	 Note: ISPE has created an AI Community of Practice

EMA

1.	 Software and AI as a Medical Device Change Programmme-Roadmap (Guidance, June 2023)

2.	 The use of Artificial Intelligence (AI) in the medicinal product lifecycle (Reflection paper, Nov 2023)

3.	 Proposal for Laying down the rules for regulation in AI

Additional Resources

1.	 Regulators Face Novel Challenges as Artificial Intelligence Tools Enter Medical Practice

2.	 Preparing a Framework for AI / ML Validation: A 3 Step Process

	→ A succinct article that outlines 3 main points aligned with the Validation 4.0 approach but with a focus on AI/ML 
specific concepts.

3.	 AI Integration in Drug Manufacturing - GMP Insights for Operational Excellence

4.	 Hugging Face – Learn

5.	 Intro to AI Ethics

6.	 Natural Language Processing (for those who want to learn how GenAI for text works)

https://ispe.org/pharmaceutical-engineering/january-february-2023/road-explainable-ai-gxp-regulated-areas
https://ispe.org/pharmaceutical-engineering/january-february-2024/machine-learning-risk-and-control-framework
https://ispe.org/pharmaceutical-engineering/march-april-2022/ai-maturity-model-gxp-application-foundation-ai
https://ispe.org/publications/guidance-documents/gamp-5-guide-2nd-edition
https://ispe.org/sites/default/files/attachments/public/12JF_PharmEngineering.pdf
https://ispe.org/sites/default/files/attachments/public/12JF_PharmEngineering.pdf
https://ispe.org/pharmaceutical-engineering/july-august-2023/chatgpt-bard-and-other-large-language-models-meet?utm_campaign=2023%20The%20Link&utm_medium=email&_hsmi=273175840&_hsenc=p2ANqtz-93g6LN8ss0ipvzbuKwcCc0TuzbxVGDDf9RMnrSyBhCrzXTi8mAZW9IjWo64OgllCVoPZZERPpPAnuwiywDionZBvdPpA&utm_content=273175840&utm_source=hs_email
https://ispe.org/pharmaceutical-engineering/july-august-2022/ai-governance-and-qa-framework-ai-governance-process
https://www.gov.uk/government/publications/software-and-ai-as-a-medical-device-change-programme/software-and-ai-as-a-medical-device-change-programme-roadmap
https://www.ema.europa.eu/en/use-artificial-intelligence-ai-medicinal-product-lifecycle
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0206
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2806091
https://www.bioprocessonline.com/doc/preparing-a-framework-for-artificial-intelligence-and-machine-learning-validation-a-step-approach-0001
https://www.pharmaceuticalonline.com/doc/ai-integration-in-drug-manufacturing-gmp-insights-for-operational-excellence-regulatory-compliance-0001
https://huggingface.co/learn
https://www.kaggle.com/learn/intro-to-ai-ethics
https://www.manning.com/books/natural-language-processing-in-action

