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Al Regulatory & Legal Landscape for
Biopharma — 2025

This report surveys the evolving regulatory framework for Al in the biopharma sector, focusing
on three use-cases: (a) off-the-shelf generative Al (GenAl) in enterprise settings, (b) internal
GxP-impacting Al (R&D, clinical, manufacturing, PV, med affairs), and © Al as/with medical
devices ( SaMD/AlaMD). We prioritize U.S., EU, U.K., and Canada developments. Key obligations,
timelines, and standards are summarized for each category, highlighting responsibilities (e.g.
provider vs deployer), documentation requirements (risk assessments, validation, transparency,
logs), and quick-win practices (e.g. adopting NIST/ISO frameworks, HIPAA controls) to ensure
compliance.

Enterprise GenAl (ChatGPT/Copilot, etc.)

Organizations using third-party generative Al must navigate privacy, copyright, and emerging Al-
specific laws. In the U.S., HIPAA requires covered entities to avoid impermissible disclosures of
Protected Health Information (PHI) via tracking or Al tools hhs.gov. HHS OCR's bulletin reaffirms
that any health data fed into online analytics/Al must be handled as PHI; leveraging GenAl with
PHI triggers HIPAA's Privacy/Security Rules hhs.gov hhs.gov. Similarly, state privacy laws (e.g.
California’'s CPRA and Washington's “My Health, My Data Act") grant patients rights over health
data; organizations should obtain consent before processing health-related data through Al. For
example, Washington's MHMDA (effective Mar 31, 2024) gives consumers the right to access,
delete, and withdraw consent for personal health data app.leg.wa.gov, potentially affecting
GenAl tools handling patient info.

Under EU law, enterprise GenAl falls partly under the EU Al Act. Providers of generative models
must comply with transparency obligations. The Act requires that outputs of Al systems
generating “synthetic” text, audio, or images be marked or otherwise identifiable as Al-
generated eur-lex.europa.eu. Moreover, any "text, image, or audio” used to influence public
opinion must be disclosed as Al-generated eur-lex.europa.eu. In practice, a biotech using
ChatGPT (a "deployer” under the Act) would benefit if OpenAl (the “provider”) labels outputs,
but the enterprise must ensure disclaimers if republishing Al-generated content. High-risk
profiling and decision-making tools (if any) also trigger provisions of the U.S. and EU
discrimination laws. For instance, Colorado’s new Al law (SB 24-205, effective Feb 1, 2026)
mandates developers and deployers of "high-risk” Al use reasonable care against algorithmic
discrimination leg.colorado.gov leg.colorado.gov. This includes maintaining impact assessments,
risk-management policies, annual reviews, and disclosing any biased outcomes to regulators
leg.colorado.gov leg.colorado.gov. While SB 205 targets Al decision systems broadly (not limited
to health), it illustrates the trend toward Al-specific non-discrimination rules.
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Quick wins (Enterprise GenAl): Adopt robust data governance and privacy controls (e.g. HIPAA
safe-harbor for de-identified data). Institute clear usage policies: e.g. bar inputting PHI or
proprietary formulas into public LLMs. Use NIST Al Risk Management Framework and ISO/IEC
42001 principles to manage Al risks proactively nist.gov iso.org. For example, NIST's generative
Al profile (July 2024) provides 200+ suggested actions (incident response, deactivation plans,
privacy-by-design, etc.) specifically for GenAl models nist.gov. Implement ISO/IEC 42001 (Al
management systems) to establish governance over Al use iso.org. Train staff on these policies
and log GenAl interactions for auditability.

GxP-Impacting Al (Internal R&D/Trials/Manufacturing/PV)

Al tools used in regulated processes (drug discovery, clinical trials, manufacturing analytics, PV)
must meet GxP obligations. FDA (Drugs) guidance signals that Al/ML used in regulatory
submissions should be treated like other software: sponsors must demonstrate model
“credibility” and validation. A 2025 draft FDA guidance outlines a risk-based credibility
assessment: define context of use, assess model risk, plan and execute verification/validation,
and document results fda.gov fda.gov. It stresses that training/validation datasets be clearly
delineated, and models validated on independent data (echoing good clinical practice).
Compliance steps include: scientifically justify model design, control data quality, and keep
technical documentation (e.g. algorithms, code, performance metrics) as part of the regulatory
submission. FDA encourages early engagement and case-by-case review.

ICH E6(R3) (Good Clinical Practice update, final Step 4 Jan 2025) has major implications for
digital/Al trials florencehc.com florencehc.com. It emphasizes quality by design, decentralized
trial conduct, continuous monitoring, and validation of digital systems. Key obligations include
validating Al-driven eConsent platforms, eSource (EDC) systems and analysis tools (following 21
CFR Part 11), and ensuring data integrity (ALCOA+ principles) for Al outputs. For example,
sponsors must freeze Al models and analysis pipelines in the statistical analysis plan for pivotal
trials ema.europa.eu, as any changes during a trial could invalidate confirmatory analyses. The
guideline also calls for greater sponsor oversight of site-owned systems: sponsors must ensure
real-time access to site data and audit trails florencehc.com florencehc.com, implying that Al
tools used by sites are appropriately validated and monitored.

EMA/HMA likewise urge caution. EMA's final 2024 Reflection Paper states that any Al/ML system
affecting a medicine’s benefit-risk should be handled with early regulator consultation
ema.europa.eu. Sponsors are "responsible to ensure all algorithms, models, datasets, and data
pipelines... meet legal, ethical, technical, scientific and regulatory standards,” which may exceed
common data-science practice ema.europa.eu. EMA advises that Al used for patient
management is treated as a medical device under MDR/IVDR ema.europa.eu and that even CE-
marked tools need trial-specific qualification to protect patient safety. The reflection paper also
requires sponsors to provide detailed technical substantiation (model documentation, validation
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results, data quality, performance on target population) in any regulatory submission
ema.europa.eu.

In Manufacturing (GMP) and Pharmacovigilance, similar principles apply. Al systems
controlling production or quality tests must be validated under 21 CFR 211 or EU GMP rules; any
change control (retraining models) should follow SOPs and be documented in quality records.
PV analytics (e.g. signal detection algorithms) should be validated for sensitivity/specificity, with
logs and audit trails to reconstruct how Al contributed to decisions. Across GxP domains,
agencies expect documentation of risk assessments (ISO 14971-style), human oversight
mechanisms, and change-management logs. Adopting NIST Al RMF (identify/assess/manage Al
risks) and ISO 23894 (Al risk management guidance) now can demonstrate due diligence.
FDA/CDER's "Al for Drug Development” hub compiles best practices and encourages using such
frameworks fda.gov.

Quick wins (GxP Al): Leverage existing quality standards: treat Al models like any computerized
system. Require version control, access logs, and retrospective audits of Al outputs. Use the
2021 FDA/Health Canada/MHRA Good Machine Learning Practice (GMLP) principles as a
checklist for Al medical applications (data management, provenance, fairness, accountability)
fda.gov. For transparency, follow FDA/HMRA “Transparency Guiding Principles” for ML devices
(clear labeling of Al use, understandable user information) fda.gov. Pilot ISO 42001 to establish
an overarching Al management system aligned to corporate quality.

SaMD / AlaMD (Medical Device Software with Al)

Al used in medical devices is "high-risk” under both device regulations and the EU Al Act. In all
jurisdictions, such systems must meet stringent device-quality rules plus any Al-specific
mandates.

EU (MDR & Al Act): Software that aids diagnosis or treatment is regulated under EU MDR
(Regulation 2017/745). Al components in such devices trigger the Al Act's high-risk category
(Annex lll for healthcare), imposing additional duties. Providers must establish risk management
(hazard analysis, controls), data governance, transparency, human oversight and robustness
(Articles 9-15 of Al Act) eur-lex.europa.eu. They must draw up detailed technical documentation
showing compliance eur-lex.europa.eu and enable logging of Al decisions. EU Al Act also bans
certain Al (e.g. subliminal risk, biometric ID, emotion recognition) outright; providers must ensure
Al/ML devices do not run afoul of these prohibitions. The new EMA reflection paper notes that
any Al used clinically is considered a device under MDR/IVDR ema.europa.eu, and even CE-
marked tools may need additional qualification when used in trials. In practice, a biotech
releasing an Al diagnostic tool must pursue CE marking (including a conformity assessment,
clinical evaluation and post-market surveillance under MDR) and meet Al Act obligations (CE
mark for Al Act is tied to device marking). Member States will enforce penalties for violations via
fines and corrective actions (EU Al Act penal provisions take effect Aug 2025 eur-lex.europa.eu).
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The European Al Office (launched 2024) oversees these rules. It evaluates large models,
enforces Al Act compliance, and can sanction providers of general-purpose Al digital-
strategy.ec.europa.eu. In practice, a foundation-model provider (e.g. LLM developer) must notify
the EU if models meet size/impact criteria, and can be compelled to adjust models or share
safety data. Healthcare companies using generalist Al must track this: if your Al qualifies as a
“foundation model” by the EU definition, you may be a “provider” even if not selling it. Otherwise
you are a "deployer” required to follow provider instructions (for example, applying required
watermarks or user notices eur-lex.europa.eu).

U.S. (FDA Devices): Al/ML medical devices fall under FDA's device regulatory scheme. For novel
Al devices or major changes, premarket clearance (510(k) or PMA) is required. FDA's final
guidance on Predetermined Change Control Plans (PCCP) applies to adaptive Al devices:
manufacturers should describe up front how their algorithm will evolve post-market and how
they will validate it. A robust PCCP (data sources, retraining protocols, risk mitigation) can allow
certain updates without a new 510(k). The guidance (Jan 2025) recommends documenting
validation methods, performance impact assessments, and human oversight plans. FDA also
emphasizes Good ML Practices: multi-disciplinary development teams, dataset management,
continuous monitoring (as outlined in GMLP principles).

Canada: Health Canada's "Pre-market Guidance for ML-enabled Medical Devices" (Feb 2025)
mirrors these ideas. It requires applicants to specify ML components in the license application
cover letter canada.ca and to include a Predetermined Change Control Plan for anticipated
updates canada.ca. If authorized, updates within the PCCP do not require new licenses
canada.ca, but any other changes (new indication, architecture) must be reviewed. Like FDA,
Health Canada expects a QMS approach and risk analysis for ML features; non-ML changes can
trigger license amendments.

U.K.: MHRA guidance on Software & Al as a Medical Device is under revision (post-Brexit), but
already notes the need for verification of adaptive algorithms and emphasizes explainability and
human oversight. The MHRA has launched an Al Airlock sandbox (2024-25) for novel AlaMD
pilots gov.uk, showing its commitment to experimentation. The U.K. has also collaborated on
GMLP and PCCP principles (5 guidelines) similar to FDA. For now, manufacturers should follow
the EU MDR framework (UK's Medical Device Regulations 2002) and monitor MHRA updates.

Quick wins (SaMD/AlaMD): Start with established device standards: ISO 13485 QMS and IEC
62304 (software life-cycle) plus ISO 14971 risk mgmt. Align Al-specific risk controls with FDA's
GMLP and MHRA/FDA transparency principles. For EU, use ISO/IEC 23894 guidance on Al risk
management to complement MDR risk management plans. Maintain robust traceability (linking
outputs to versioned models/data) and human-in-loop processes. Consider early engagement
with regulators (e.g. pre-submission meeting) to agree on Al validation methods. Where
possible, adopt ISO/IEC 42001 practices (management system) to demonstrate organized Al
governance iso.org.
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Key Dates (2024-2027)

e Aug1, 2024: EU Al Act entry into force eur-lex.europa.eu.

e Feb 2, 2025: EU Al Act Chapters I-Il (general provisions, prohibited practices) become applicable.
These include new bans on risky Al use and initial governance rules eur-lex.europa.eu.

e Aug 2, 2025: EU Al Act high-level obligations apply (generative Al transparency, high-risk
requirements, enforcement start) eur-lex.europa.eu. EU Al Office begins enforcement of general-
purpose Al rules digital-strategy.ec.europa.eu.

e Aug 2, 2026: Full applicability of Al Act (all risk categories) eur-lex.europa.eu. After this date, all
new or existing Al systems in EU markets must comply fully.

e Jan 6, 2025: ICH E6(R3) GCP final (Step 4) — guidelines expected to be adopted by regulators in
2025 florencehc.com. Digital/trial obligations become official.

e Feb 13, 2024: USPTO Al inventorship guidance effective — Al-assisted inventions can be patented
only with significant human contribution uspto.gov.

e July 31, 2024: U.S. Copyright Office releases Part 1 of Al report; July 31 = initial report on digital
replicas (registration of Al “art”).

e Jan 29, 2025: U.S. Copyright Office releases Part 2 — covers copyrightability of Al-generated
outputs copyright.gov.

e May 9, 2025 (prepub): Copyright Office Part 3 (training data) — pre-publication report on using
copyrighted material to train Al copyright.gov.

e Dec 18, 2023: EMA/HMA publish multi-annual Al Workplan (2023-2028) ema.europa.eu. Plans
include preparing for EU Al Act, finalizing reflection guidance, and creating an “Al observatory” (end
2024) for horizon scanning ema.europa.eu.

e Sept 9, 2024: EMA adopts final Reflection Paper on Al in the Medicinal Lifecycle ema.europa.eu,
giving formal guidance.

e Oct1, 2024 (Tentative): EU Al Act full legal effect - Member States must have penalties in place by
Aug 2025 eur-lex.europa.eu.

e Feb 1, 2026: Colorado’s Al anti-discrimination law (SB24-205) enforcement begins for “high-risk”
systems leg.colorado.gov leg.colorado.gov.

Summary of Obligations
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https://www.copyright.gov/ai/#:~:text=Parts,in%20the%20analysis%20or%20conclusions
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https://eur-lex.europa.eu/eli/reg/2024/1689/oj/eng#:~:text=Entry%20into%20force%20and%20application
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e Enterprise GenAl: Comply with privacy laws (HIPAA for PHI; GDPR/CPRA for personal data);
implement risk management (NIST Al RMF). Under EU Al Act, ensure generative outputs are labeled
(by provider) eur-lex.europa.eu and avoid banned practices. Under new state laws (e.g. Colorado
SB205) and EU Al transparency rules, maintain Al usage policies, conduct bias impact assessments,
and document reasonable-care measures leg.colorado.gov leg.colorado.gov. Keep records of data
inputs, decisions, and disclosures for audits.

¢ Internal GxP Al: Treat Al tools as regulated QMS processes. Validate models per 21 CFR 211/Part 11
and ICH GCP; keep verification reports. Ensure data integrity: maintain complete audit trails
(ALCOA+), apply change control to Al software (document model/version changes). FDA draft
guidance expects sponsors to submit detailed model documentation and credibility evidence for
regulatory review ema.europa.eu ema.europa.eu. Use risk assessments (ISO 14971/IEC 82304) and
document human oversight procedures. Follow ICH E6(R3) by enabling remote monitoring and real-
time alerts on Al-driven anomalies florencehc.com florencehc.com.

e SaMD/AlaMD: Follow device regulations AND Al-specific rules. Manufacturers (“providers”) must
implement risk management systems, dataset governance, transparency (IFU/labels), and human
oversight for high-risk Al devices eur-lex.europa.eu. In the EU, ensure CE marking under MDR and
compliance with Al Act Chapters llI-V (documentation, logging, oversight). In the U.S., obtain FDA
clearance/approval; include a Predetermined Change Control Plan if the device will learn post-
market. Provide complete technical files (labeling, performance metrics, validation studies) and plan
for post-market monitoring. Agencies (FDA, Health Canada, MHRA) expect clinical evidence of
performance and continuous learning restrictions: e.g. US guidance prohibits unsupervised model
updates without oversight.

References (Key Primary Sources)

e EU Al Act (Reg. 2024/1689) - text and timeline eur-lex.europa.eu eur-lex.europa.eu.
e EU Digital Strategy / Al Office — description of Al Office powers digital-strategy.ec.europa.eu.

e EMA Reflection Paper (Sept 2024) — sponsor responsibilities and clinical trial Al use ema.europa.eu
ema.europa.eu.

e EMA/HMA Al Workplan 2023-28 - priorities for guidance and experimentation ema.europa.eu
ema.europa.eu.

e FDA CDER "Al for Drug Dev” hub - links to guidance (Feb 2025) fda.gov.
e FDA draft Al credibility guidance (Jan 2025) - risk-based framework fda.gov fda.gov.
e FDA (Devices) PCCP final guidance (Aug 2025) — expected contents of change plans.
e FDA/HC/MHRA GMLP principles and transparency/PCCP guides fda.gov.

e NIST Al RMF (Jan 2023) and Generative Al Profile (Jul 2024) - voluntary risk-management standards
nist.gov nist.gov.
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https://www.fda.gov/media/184830/download#:~:text=match%20at%20L103%20A,6
https://www.fda.gov/media/184830/download#:~:text=match%20at%20L377%20through%20Verification,level%20key%20concepts
https://www.fda.gov/medical-devices/software-medical-device-samd/transparency-machine-learning-enabled-medical-devices-guiding-principles#:~:text=URL%3A%20https%3A%2F%2Fwww.fda.gov%2Fmedical
https://www.nist.gov/itl/ai-risk-management-framework#:~:text=In%20collaboration%20with%20the%20private,AI%20products%2C%20services%2C%20and%20systems
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e [SO/IEC 42001:2023 (Al management systems) — new global governance standard iso.org iso.org;
ISO 23894 (Al risk management).

e MHRA “Software and Al as MD" roadmap (2021) and Al Airlock sandbox info gov.uk gov.uk.

e Health Canada Pre-market Guidance for ML-Devices (Feb 2025) — PCCP requirements canada.ca
canada.ca.

e |ICH EG6(R3) GCP - emphasis on digital systems, remote monitoring (Jan 2025, Step 4)
florencehc.com florencehc.com.

e HHS/OCR HIPAA bulletin (Jul 2024) - restrictions on web tracking and Al for PHI hhs.gov hhs.gov.
e USPTO Al Inventorship guidance (Feb 2024) — patents require human inventor uspto.gov.

e U.S. Copyright Office Al Reports (Part 1-3, 2024-25) — ongoing analysis of Al outputs and training
data copyright.gov.

e Colorado SB24-205 (2024) - state Al anti-discrimination law (reasonable care for dev/deployer)
leg.colorado.gov leg.colorado.gov.

Each cited source has been reviewed to extract actionable obligations and timelines. In planning
for 2025+, biopharma organizations should map these requirements to their use-cases and
maintain documentation (risk assessments, validation records, transparency disclosures) as
evidence of compliance.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Al Regulatory & Legal Frameworks for Biopharma in 2025

Page 8 of 10


https://www.iso.org/standard/42001#:~:text=ISO%2FIEC%2042001%20is%20an%20international,and%20use%20of%20AI%20systems
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https://www.gov.uk/government/collections/ai-airlock-the-regulatory-sandbox-for-aiamd#:~:text=GOV
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https://www.hhs.gov/hipaa/for-professionals/privacy/guidance/hipaa-online-tracking/index.html#:~:text=violations%20of%20the%20HIPAA%20Rules,9
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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