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Part 11 in an Al-Augmented
World

WHITE PAPER .
Why Al-Generated Records Keep Failing a

Thirty-Year-Old Regulation

Abstract

More than 170 Al-involved drug programs were in clinical development as of early 2026, and over 60% of
pharmaceutical companies now run Al pilots somewhere in their clinical or manufacturing operations.
Adoption has outpaced regulatory readiness by a wide margin: only about 9% of life sciences professionals
report feeling well-versed in current U.S. and EU Al regulations, a gap the same analysis estimates puts as
much as $100 billion in industry value at risk from compliance failures and delayed adoption. Meanwhile, FDA's
own enforcement data recorded 285 separate data integrity findings across 483s and warning letters in a
single recent year, with missing audit trails, corrupted electronic records, and inadequate system validation
among the most frequently cited issues. Part 11 was written for a world of deterministic software. Al-
generated records, Al-assisted decisions, and Al-built applications routinely fail its requirements in specific,
predictable ways, not because the regulation is obsolete, but because most Al tooling was never built with
electronic-record integrity as a design requirement. This white paper applies established regulatory data
integrity best practices to closing that gap.
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A Regulation Built for a Different Kind of System

21 CFR Part 11 has governed electronic records and signatures in FDA-regulated industries since 1997, built around
an assumption that has held reasonably well for nearly three decades: software behaves predictably, records get
created and modified through defined, traceable actions, and an audit trail can capture exactly who did what and
when because the system's behavior is fundamentally deterministic. Generative Al tools, and Al-assisted workflows
more broadly, do not share thatassumption, and the gap between how these tools actually operate and what Part
11 requires is showing up as a specific, recurring set of technical failures rather than a vague, abstract concern.

The adoption curve makes closing that gap urgent rather than optional. More than 170 Al-involved drug programs
were active in clinical development as of early 2026, and over 60% of pharmaceutical companies now run Al pilots
in clinical or manufacturing contexts.i Al use in pharma roughly doubled between 2022 and 2023 alone,
concentrated heavily in bioinformatics and imaging applications that increasingly touch regulated records.: This is
not a future problem quality and IT teams can plan for at leisure. It is a current, expanding one.

A Preparedness Gap With a Real Price Tag

The most striking figure in the current data is not about the technology. It is about the people responsible for
governing it. Only around 9% of life sciences professionals report feeling well-versed in current U.S. and EU Al
regulations, a preparedness gap one industry analysis estimates puts as much as $100 billion in industry value at
risk through compliance failures, delayed adoption, and remediation costs.: That figure reflects an industry moving
faster on Al adoption than on Al governance, and Part 11 compliance is one of the sharpest places that mismatch
becomes concrete and auditable.

FDA's own enforcement record shows what happens when electronic record integrity is not built in deliberately. A
single recent year saw 285 separate data integrity findings recorded across FDA 483 observations and warning
letters, with missing audit trails, corrupted electronic records, and inadequate system validation among the most
commonly cited deficiencies.' None of these findings require Al to occur, but Al-generated and Al-assisted systems
introduce new, specific ways to land in exactly this category if record integrity is not designed in from the start.

Where Al-Generated Systems Actually Fail Part 11

The failure pattern is consistent and specific enough to be actionable. Al coding tools building applications for
clinical, quality, or manufacturing use routinely treat audit trail logging as an afterthought, because the prompt or
specification that generated the application focused on functionality rather than the specific tamper-evident
history Part 11 requires. The result is an application that works, passes a functional review, and still fails a Part 11
audit because its logging captures activity in a general sense without the specific, immutable detail the regulation
demands.i

Electronic signature binding fails for a similar reason. Part 11 requires a permanent, unambiguous link between a
signature and the specific record it authenticates, a requirement most general-purpose Al-generated code does not
address unless someone specifically engineers for it. Access control tends to follow the same pattern: Al-generated
systems default to whatever permission model is fastest to build, which is rarely the granular, role-based control a
Part 11 audit expects. And because Al-assisted development is inherently iterative, validation documentation faces
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a structural challenge of its own: it needs to be redone or re-justified every time the underlying application
changes, a requirement that clashes directly with how quickly Al-assisted tools iterate.i

Applying Best Practices: Building Part 11 Compliance Into Al Workflows

A foundational best practice, treating regulatory data integrity as an architectural property rather than an
afterthought, applies directly to closing the gap between Al tooling and Part 11. Applying it as a specific practice for
Al-augmented systems means building four capabilities in from the start rather than retrofitting them after
deployment.

1. Audit Trail Requirements Specified Before Any Al Tool Is Used. Treat Part 11's tamper-evident logging
requirement as an explicit specification given to any Al development process, not an assumption the tool will
handle automatically. A system's functional requirements should name the audit trail requirement as clearly
as they name any business function.

2. Electronic Signature Binding Engineered Deliberately. Build the permanent link between signature and
record as a specific technical requirement in any Al-assisted application touching regulated records, rather
than trusting a general-purpose coding tool to include it by default.

3. Role-Based Access Control as a Non-Negotiable Specification. Define the granular access control Part 11
expects as an explicit requirement for any Al-generated system, rather than accepting whatever access model
the Al tool defaults to for speed.

4. Validation Documentation Built for Iteration, Not Just Launch. Design the validation process to
accommodate the reality that Al-assisted applications change more frequently than traditionally developed
ones, with a defined, efficient re-validation trigger rather than treating every change as requiring the full
original validation effort.

None of these four practices require avoiding Al tools in regulated development. They require treating Part 11
compliance as an explicit specification given to those tools, the same way best practice treats any other regulatory
data requirement as something to design for deliberately rather than discover as a gap after deployment.

What Building This In Buys, and Where It Gets Hard

Advantages
« Al adoption without Part 11 exposure: organizations can capture the productivity benefits of Al-assisted
development in regulated environments without accumulating hidden compliance debt.

» Faster, more defensible validation: a validation process designed for iterative Al-assisted development
handles legitimate changes efficiently instead of either skipping re-validation or over-engineering it for every
minor update.

» Reduced audit and inspection risk: systems built with Part 11 requirements specified upfront are far less likely
to surface the missing audit trail and access control gaps that drive current FDA enforcement findings.

» Aclosing gap between technical and regulatory teams: explicit Part 11 specifications force a genuine
collaboration between quality, IT, and Al development teams that pure functional requirements do not.
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Risks and Barriers

« Specification discipline at scale: as the industry analysis notes, this compliance risk compounds when Part 11
requirements span dozens of systems across manufacturing, quality, and clinical operations without a
consistent governance framework applying the same discipline everywhere.

« The preparedness gap itself: with only about 9% of life sciences professionals reporting genuine familiarity
with current Al regulation, building teams capable of specifying Part 11 requirements accurately for Al tools is
itself a real capability gap to close.

« Tooling that resists customization: some Al development platforms offer limited ability to enforce specific
logging, signature binding, or access control requirements, constraining how fully these practices can be
implemented within a given tool.

- Validation process redesign: building a genuinely efficient re-validation trigger for iterative Al-assisted
changes requires real process redesign, not just a policy update, and organizations accustomed to a single
validation event per system may resist that shift.

Case in Point: The Quality Dashboard That Passed Every Functional Test

A mid-size medical device manufacturer used an Al coding assistant to rapidly build an internal quality dashboard
for tracking nonconformance investigations, a project the IT team completed in a fraction of the time a traditional
build would have taken. The dashboard passed every functional test the team defined, correctly tracking, filtering,
and reporting on investigation status exactly as intended.

When quality assurance reviewed the system for Part 11 readiness ahead of deployment, they found the audit trail
logged only that a record had been modified, not what specifically changed, who made the change, or what the
prior value had been, information the Al-generated logging simply had not been designed to capture. The team
also found no permanent binding between electronic signatures and the specific record versions they
authenticated. Retrofitting both requirements after the fact required substantially more rework than building them
in from the original specification would have, delaying the dashboard's production deployment by several weeks
while the gaps were closed.

Recommendations for Quality and IT Leaders

1. Write Part 11 requirements into every Al development specification explicitly. rather than assuming a coding
tool will include audit trail, signature binding, and access control requirements by default.

2. Build a standard Part 11 checklist specifically for Al-assisted development. so every team building regulated-
record-touching systems with Al tools has the same explicit requirements in front of them.

3. Redesign validation processes for iterative Al-assisted change. with a defined, efficient re-validation trigger
rather than either skipping revalidation or treating every change as requiring a full original validation cycle.

4. Invest specifically in Al regulatory literacy for quality and IT teams. given how significant the current
preparedness gap is across the industry.

5. Review any Al-generated system already in production against Part 11 requirements. rather than assuming
systems that passed functional testing also satisfy electronic record integrity requirements.
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6. Apply a consistent governance framework across every system Part 11 covers. since compliance risk
compounds specifically where oversight is inconsistent across a large system portfolio.

Measuring Success: KPIs for Part 11 Readiness in Al Development

- Part 11 specification coverage: the percentage of Al-assisted development projects touching regulated
records with explicit audit trail, signature binding, and access control requirements documented upfront.

- Audit trail completeness rate: the percentage of Al-generated systems whose audit trail captures the full
detail Part 11 requires, verified through review rather than assumed from functional testing.

- Revalidation cycle time: the average time required to revalidate an Al-assisted system after a legitimate
change, tracked toward efficiency without sacrificing rigor.

- Team regulatory literacy: the percentage of quality and IT staff working on Al-assisted regulated development
who have completed current Al regulation training.

Conclusion

Part 11 is not obsolete in an Al-augmented world. It is being tested by tools that were never built with its specific
requirements in mind, and the resulting gaps, incomplete audit trails, unbound electronic signatures, coarse access
control, and validation processes that cannot keep pace with iteration, are showing up in predictable, recurring
patterns. With 60% of pharmaceutical companies already running Al pilots and only about 9% of professionals
confident in the regulatory landscape around them, the industry is moving faster than its governance, and the $100
billion figure attached to that gap is not an abstraction.

Applying disciplined best practices to Al development means treating Part 11 as an explicit specification for every
Al-assisted system touching regulated records, not a compliance review that happens after the functional build is
already complete. Organizations that build this discipline in now avoid discovering the gap the way the quality
dashboard case study did: after the system already works, when the fix costs far more than the upfront design
would have.

About OmniTek & Contact Information

OmniTek Consulting is a trusted partner for organizations seeking to enhance governance, operational agility, and
decision-making. We specialize in modernizing business processes with a blend of human-centered design,
technology expertise, and hands-on change management.

For quality and IT leaders adopting Al development tools in a Part 11 environment, OmniTek applies proven best
practices to build a practical compliance-by-design practice: explicit audit trail and signature specifications,
deliberate access control requirements, and a validation process built for iterative Al-assisted change. Whether you
are building your first Al-assisted regulated system or auditing existing ones for hidden compliance gaps, OmniTek
can help you capture Al's benefits without accumulating the debt it can quietly create.

McLean, VA | Serving
clients nationwide
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Click here to book a 15-minute call to see how OmniTek can help your team put these insights into practice.
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Endnotes

i IntuitionLabs, "21 CFR Part 11 Compliance for Al Systems: A Guide," citing industry data on Al adoption, regulatory
preparedness, and FDA data integrity enforcement, available at https://intuitionlabs.ai/articles/21-cfr-part-11-ai-compliance

ii CloudApper, "FDA 21 CFR Part 11 and Al-Generated Code in Pharma and Medical Device Development", available at
https://www.cloudapper.ai/enterprise-ai/fda-21-cfr-part-11-ai-generated-code-pharma-medical-device/
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