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Executive Summary
This guide examines 21 CFR Part 11 for small biotechnology startups. Part 11 covers required records
maintained or relied upon electronically and records submitted electronically under applicable statutory and
predicate-rule requirements; an electronic-format mandate is not necessary. Determine record scope and
actual reliance before selecting tools (FDA scope guidance).

Budget constraints do not waive predicate rules or electronic-signature requirements. FDA describes limited
enforcement discretion for specified Part 11 provisions, while retaining the underlying recordkeeping
obligations. Assess proposed alternative controls against those rules and document record-integrity risks and
evidence that the controls work. A manual spreadsheet log, file version history, or an ordinary e-signature
account does not by itself demonstrate compliance (FDA scope guidance).

This guide maps controls to practical implementation questions and distinguishes tool capabilities from
evidence of a compliant deployment. For clinical investigations, validation scope and depth should reflect
intended use and risk, including configurations, customizations, transfers, and interfaces. Systems should be
validated before use; purchasing vendor services does not transfer the regulated entity’s responsibilities (FDA
clinical-investigations guidance). The hypothetical case study is an assessment and implementation exercise,
rather than proof that a free workflow is compliant.

This guide covers regulatory requirements, electronic-record controls, budgeting and implementation. Tables,
tool assessments and a hypothetical case study help frame practical decisions for small biotech teams. The
discussion of future directions includes eCTD publishing and international clinical investigations. Treat vendor
and industry commentary as background; the regulatory recommendations below link to FDA rules and
guidance.

Introduction and Background
Historical Context. Title 21 of the Code of Federal Regulations, Part 11 (commonly “21 CFR Part 11” or
simply “Part 11”) was issued by the FDA in 1997 to address the burgeoning use of electronic records and
digital signatures in regulated industries. Prior to Part 11, electronic documents were not considered equivalent
to paper records for regulatory compliance. Part 11 set out criteria under which electronic records and
signatures would be accepted just as paper records would be (www.dotcompliance.com). The regulation’s
intent was to ensure data integrity and trustworthiness: electronic records must be as accurate and reliable
as their paper equivalents (www.dotcompliance.com) (www.law.cornell.edu). Part 11’s issuance coincided with
the digital revolution – companies moving from paper charts and logs to computers – and the FDA needed a
framework to govern that shift.

In 2003, FDA issued Part 11, Electronic Records; Electronic Signatures — Scope and Application to explain its
narrow interpretation and limited enforcement discretion. Part 11 can apply when required records are
voluntarily maintained or relied upon electronically, as well as to electronic submissions under applicable
statutes and predicate rules. It does not depend on a predicate rule requiring electronic format. The guidance
does not waive underlying predicate-rule requirements.
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FDA’s final Data Integrity and Compliance With Drug CGMP: Questions and Answers guidance is dated
December 2018. It clarifies data integrity in drug CGMP; it is guidance, rather than an unspecified amendment
to GMP regulations. For clinical investigations, consult the final October 2024 Electronic Systems, Electronic
Records, and Electronic Signatures in Clinical Investigations: Questions and Answers guidance. Distinguish
recommendations in guidance from binding statutory and regulatory requirements.

What is 21 CFR Part 11? Part 11 sets criteria for trustworthy electronic records and signatures. Under
§11.1(b), it applies to electronic records under FDA record requirements and to electronic submissions under
the Federal Food, Drug, and Cosmetic Act and Public Health Service Act, even where those records are not
specifically identified in agency regulations. FDA’s scope guidance also addresses required electronic records
relied upon alongside paper records. Guidance recommendations themselves are not binding recordkeeping
rules (21 CFR Part 11; FDA scope guidance).

Part 11 distinguishes systems by who controls access, rather than by whether data travel over a network. A
closed system has access controlled by the persons responsible for its electronic-record content; an open
system does not (§11.3(b)(4), (9)). Apply those definitions to an internet-hosted service as well as an in-house
system. For open systems, §11.30 requires the applicable §11.10 controls plus additional measures, such as
document encryption and appropriate digital-signature standards, as necessary to protect authenticity, integrity,
and confidentiality (21 CFR Part 11).

At its core, Part 11 demands:

System Validation: Demonstrate by testing that software/systems reliably perform as intended (21 CFR
11.10(a)) (www.law.cornell.edu).
Audit Trails: Secure, computer-generated logs that record creation, modification, or deletion of
electronic records (11.10(e)) (www.law.cornell.edu).
Access Control: Only authorized individuals may access systems; use of unique IDs/passwords
(11.10(d), (g)) (www.law.cornell.edu).
Record Protection: Protect records for the retention period (11.10(c)) (www.law.cornell.edu), with
backup/recovery procedures in place.
Electronic Signatures: Electronic signatures must be unique to an individual, linked to the record, and
accompanied by the signer’s printed name, signing date/time and signature meaning (11.50)
(www.dotcompliance.com).
Policies and Training: Establish SOPs and training to ensure personnel use the e-signature/operator
controls responsibly (11.10(i),(j)) (www.law.cornell.edu).

These basic requirements are summarized in the FDA regulations themselves (www.law.cornell.edu)
(www.law.cornell.edu), and reiterated in FDA/PDA guidance and industry references
(www.dotcompliance.com) (www.law.cornell.edu). For example, Cornell’s e-CFR text of 21 CFR 11.10 explicitly
mandates validation of closed systems, audit trails, access restrictions, and other controls
(www.law.cornell.edu) (www.law.cornell.edu). A recent industry summary (DotCompliance, 2025) similarly
notes Part 11 governs system validation, audit trails, access controls, e-signatures, and records retention
(www.dotcompliance.com).
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Why Part 11 Matters for Biotech. Biotech firms generate records in preclinical studies, clinical trials,
manufacturing, and submissions. Determine which records are required under applicable predicate rules and
which are maintained or relied upon electronically, or submitted electronically. A record used to prepare a
submission is not automatically a Part 11 record if it is neither submitted nor otherwise required to be
maintained under a predicate rule. Document the scope decision (FDA scope guidance).

Compliance with Part 11 is part of the broader concept of data integrity in biotech. Even data not specifically
referenced by Part 11 are ultimately subject to FDA’s expectation of “ALCOA” data integrity (Attributable,
Legible, Contemporaneous, Original, Accurate). Part 11 implements the technical controls that help ensure
ALCOA. Thus, “21 CFR Part 11 can be considered as the data integrity and security part of an organization’s
Good Laboratory, Clinical, or Manufacturing Practices” (labnotebook.app).

Part 11 remains in effect, and FDA’s enforcement discretion is limited to the circumstances identified in its
scope guidance. Predicate-rule obligations continue to apply. Plan applicable controls during regulated
activities; a later submission or inspection is not a reason to defer them. For clinical investigations, FDA
recommends validating electronic systems before use (FDA scope guidance; FDA clinical-investigations
guidance).

This report focuses on small biotech (“emerging biotech”) with tight budgets. Such companies often have
limited staff, lack dedicated QA/compliance resources, and face high opportunity costs for any spending.
Nonetheless, they cannot ignore Part 11 regulations if planning U.S. product development. The key question is
how to achieve compliance cost-effectively. We will explore what minimal implementation is legally required,
what behaviors are risk-based best practices, and how to sequence efforts in line with a startup’s growth.

Core Requirements of 21 CFR Part 11
To comply with 21 CFR Part 11, companies must implement a set of controls on their computer systems and
processes. These controls are specified in the Code of Federal Regulations (CFR) and expanded upon in FDA
guidance. Below we detail the main elements, citing both the CFR and industry summaries:

Validation of Systems (21 CFR 11.10(a)). Every closed electronic system used to create, modify,
maintain, or transmit regulated records must be validated. The regulation states that systems shall be
validated “to ensure accuracy, reliability, consistent intended performance, and the ability to discern
invalid or altered records” (www.law.cornell.edu). For clinical investigations, FDA recommends validating
electronic systems before use using a risk-based approach (FDA clinical-investigations guidance, Q7).
Validation is often the most time-consuming element of compliance, involving test plans and evidence
that the system does what it should under real-world conditions (www.law.cornell.edu)
(www.dotcompliance.com).

Audit Trails (21 CFR 11.10(e)). Systems must produce secure, computer-generated and time-stamped
audit trails. As per the CFR: “Use of secure, computer-generated, time-stamped audit trails to
independently record the date and time of operator entries and actions that create, modify, or delete
electronic records” (www.law.cornell.edu). Audit trail entries cannot obscure previous record content,
must be retained as long as the records themselves, and must be available for FDA review. In short, any
change to an electronic record should automatically trigger an indelible log of who did what and when
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(www.law.cornell.edu). Audit trails are critical for traceability: the history of each record can be
reconstructed during an inspection. An authoritative source states that “audit trails must capture
comprehensive information... what was changed, who made the change, when, and why”
(qmsdoc.com).

Access Controls (21 CFR 11.10(d), (g)). Only authorized individuals can use or modify the system.
The CFR requires “limiting system access to authorized individuals” (www.law.cornell.edu) and
“authority checks to ensure that only authorized individuals can use the system, electronically sign a
record, access input/output devices, alter a record, or perform an operation” (www.law.cornell.edu). This
translates into using unique usernames, secure passwords (often with periodic expiration or two-factor
authentication), and role-based permissions. For startups, this means at minimum assigning each
person a unique login and ensuring accounts are not shared. The system should enforce user access
rules so that, for instance, laboratory techs cannot delete records or approve their own results without
oversight. Access controls are also discussed in industry guidance as a core Part 11 requirement
(www.dotcompliance.com).

Record Protection and Backup (21 CFR 11.10(c)). Records must be protected “to enable their
accurate and ready retrieval throughout the records retention period” (www.law.cornell.edu). This
requires policies and technical means such as backups, disaster recovery, and perhaps offsite archiving.
Backups are especially noted in FDA guidance: backups and recovery procedures are expected “where
records exist only in electronic form” (www.cooley.com). In startup terms, this could mean regular
automated backups of databases and documents, and testing the ability to restore them.

Electronic Signatures and Controls (§§11.50, 11.70, 11.100, 11.200). Section 11.50 requires the
signer’s printed name, signing date/time, and signature meaning in the signed record and its human-
readable forms. Section 11.70 requires signature/record linking that prevents ordinary excision, copying,
or transfer to falsify another record. Accountability policies are addressed in §11.10(j). Before
sanctioning a signature, verify the individual’s identity; before or at use, submit the certification to FDA
required by §11.100(c). Non-biometric signatures must use at least two distinct identification
components, such as an identification code and password (§11.200(a)(1)). For a single continuous
period of controlled access, use all components for the first signing; subsequent signings must use at
least one component executable only by its owner. Outside that continuous period, use all components
for each signing. The rule does not create a “major signings” test or equate these components with a
universal two-step-authentication mandate (21 CFR Part 11).

Policies and Training (21 CFR 11.10(i),(j)). The CFR also requires that those who develop, maintain,
or use electronic systems have the proper training and that written procedures exist to hold each person
accountable for actions under their electronic signature (www.law.cornell.edu). This means every user
must be educated on Part 11 controls (often through regular training), and companies must maintain
SOPs detailing how the system meets Part 11. Auditors will expect to see a set of compliance SOPs and
training records, in addition to the technical controls.

Record Copy Capability (21 CFR 11.10(b)). Systems must allow the production of accurate and
complete copies of records in both human-readable and electronic form (for inspection)
(www.law.cornell.edu). FDA investigators may ask for copies of records, so a system must not lock data
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away in an unreadable format. For software, this means features like “export to PDF” or “print record”
that faithfully capture the content. This often overlaps with the broader requirement to be able to retrieve
and reproduce any record on demand.

These requirements combine to ensure data integrity. Numerous guidance documents emphasize that being
able to recreate the full history of data (and approve it) is central to compliance (qmsdoc.com). In summary,
any system used for Part 11-covered records must be validated, secure, access-limited, audit-trailed, and
produce an accurate paper-equivalent output, all underpinned by thorough documentation. Table 1 below
summarizes key Part 11 requirements and practical startup approaches to fulfill them with a small budget.

Table 1: Part 11 Controls and Startup Assessment Questions

Control Regulatory
reference

Implementation and evidence to assess

System
validation

§11.10(a); FDA
clinical guidance
Q7

Define intended use and record-integrity risks. Set validation scope and depth accordingly,
including relevant configurations, customizations, data transfers and interfaces; obtain fit-
for-purpose evidence before regulated use. Vendor templates support the assessment.

Audit trails §11.10(e); FDA
scope guidance
III.C.2

Assess secure, computer-generated, time-stamped history, preservation of earlier entries,
retention and inspectability. Version history and manual logs are not blanket substitutes. Any
alternative controls require a documented predicate-rule assessment, justified risk
assessment and evidence that the selected controls protect the records.

Access control §11.10(d), (g);
§11.300 for
signature
codes/password
s

Assign individual accounts, restrict access and signing authority, and verify that permissions
work. Avoid shared credentials; document account creation and removal.

Record
protection and
recovery

§11.10(c);
applicable
predicate-rule
retention
requirements

Configure retention, versioning and deletion protection explicitly. Keep a separate backup
and test recovery of records and metadata. Confirm retrieval throughout the required
retention period.

Electronic
signatures

§§11.50, 11.70,
11.100, 11.200

Assess the specific signing configuration and process, including manifestation, linking,
identity verification, required components and FDA certification. Generic signing tools or
locked PDFs alone do not establish these controls.

Policies and
training

§11.10(i), (j) Write system-use and accountability procedures, train users for their assigned tasks, retain
training records and assign responsibility for oversight.

Regulatory references: 21 CFR Part 11, FDA scope guidance, and FDA clinical-investigations guidance. This
table gives assessment questions, rather than declaring any lean workflow compliant. FDA’s limited
enforcement discretion does not waive predicate rules. Demonstrate selected alternative controls before
recommending them for regulated records.

Cloud storage needs configuration and retention evidence. AWS documents that S3 Versioning is disabled by
default and must be enabled. For uploaded files, Google Drive Help warns that a version might be permanently
deleted after 30 days or 100 newer versions; it also permits manual deletion. Assess Google-native document
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history separately from uploaded-file versions. Establish that the selected history and retention arrangements
preserve required evidence for the full retention period; versioning should not be treated as proof of a separate
backup or an adequate audit trail.

21 CFR Part 11 in Context

Scope and Predicate Rules

Determine scope from applicable statutes and regulations, the format of required records, actual reliance on
electronic records, and electronic submissions. FDA’s 2003 scope guidance includes required records
maintained electronically in place of paper, required records maintained alongside paper and relied upon for
regulated activities, and covered electronic submissions. Guidance recommendations are not themselves
binding predicate rules. Ordinary HR records and correspondence are outside scope when they neither meet
these recordkeeping criteria nor form part of covered submissions (FDA scope guidance).

For routine-care RWD sources, FDA’s October 2024 guidance Q1 states that it does not intend to assess EHR
or other RWD source systems for Part 11 compliance; it intends to assess compliance once records enter the
sponsor’s EDC system. This is an inspection policy, not a blanket exemption for every external system.
Sponsors remain responsible for the quality and integrity of submitted data. DHTs deployed to collect clinical-
investigation data have separate recommendations in Section III.D, including fitness for purpose, attribution,
access controls and validated transfer (FDA clinical-investigations guidance).

Record scope decisions in advance. Do not infer a general exemption for existing digital systems or paper
copies: actual reliance and the specific conditions in FDA’s guidance matter (FDA scope guidance).

Enforcement and Costs of Non-Compliance

Even for startups, the costs of non-compliance can far exceed the cost of being compliant. FDA is vigilant
about data integrity, and has sent warning letters that demand comprehensive remediation. R.D. McDowall, a
regulatory expert, highlights that “the FDA is substantially increasing the amount of remediation work it
requires” for data integrity violations, and that this remediation “can be very expensive—far exceeding the cost
of ensuring compliance in the first place” (www.spectroscopyonline.com).

For small biotechs, this relationship between compliance cost and non-compliance cost is crucial. Limited
budgets tempt startups to cut corners initially, but industry analyses argue that skimping on data quality is
dangerous. An expert commentary notes that “laboratories that have a reactive compliance approach… will
find that the exponential cost of remediation… makes this approach extremely expensive”
(www.spectroscopyonline.com). In essence: invest early in even modest compliance to avoid ruinous penalties
later.

Application user fees are a separate budget item from Part 11 implementation. For FY2027 (October 1, 2026–
September 30, 2027), FDA lists $4,600,753 for an application requiring covered clinical data and $2,300,376
for an application not requiring covered clinical data (FDA FY2027 fee notice). A qualifying small business or
affiliate may obtain a waiver for its first human drug application; FDA defines a small business here as having
fewer than 500 employees, including affiliates, and requires a written waiver request (FDA small-business
waiver information). Confirm eligibility and the applicable fee category when budgeting.
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Keep application fees and broader regulatory spending separate from the cost of assessing, configuring,
validating and maintaining a particular electronic-record workflow. Obtain estimates for that workflow rather
than extrapolating an implementation budget from filing fees or market-wide spending.

Allocate budget to the tools and processes the workflow requires. Compare lightweight software and
outsourced services against those needs.

Compliance on a Startup Budget: Strategies and Tools

Core Strategies

Given the high stakes, what do small biotechs “actually need” under Part 11? The FDA and industry guidance
both emphasize a risk-based, tailored approach. The July 2025 tutorial on Part 11 (fdaguidelines.com)
outlines a recommended process: gap analysis of your current systems against Part 11, then risk
management planning, then implementation of controls only where needed (www.fdaguidelines.com)
(www.fdaguidelines.com). This means a startup should initially identify which electronic records and systems
are in scope (e.g. EDC systems for clinical data, LIMS for lab data) and focus efforts there. Systems with low
impact or not regulated (e.g. maybe internal finance software) can be managed more simply.

Once scopes and gaps are understood, an incremental plan can proceed. At a minimum, all regulated
operations should have basic policies and SOPs in place, even if using informal tools under the hood. For
example, even if you use Google Sheets, you would have an SOP describing how it is to be used (who can
edit, how changes are documented). Documentation and training are fundamental to compliance at any scale.
Startups should write a few “Quality Documents” (plans, procedures, SOPs) describing their intended workflow
for data capture, review, archival, and demonstrate training of staff. These are cheap (time investment, not
software) and form the governance backbone (labnotebook.app) (biobostonconsulting.com).

Next, document the data-entry, review and approval workflow and assess the controls it needs. An approval
should identify the approver, date/time and meaning, and remain linked to the approved record. Assess file-
history and logging capabilities against applicable record requirements. Manual logs, comments and
timestamps should not be represented as interchangeable with secure computer-generated audit trails. Where
alternative controls are proposed, document the predicate-rule analysis, record-integrity risks and evidence of
effectiveness (21 CFR Part 11; FDA scope guidance).

Use Cloud and SaaS Wisely: Assess the specific product, plan, configuration and workflow before regulated
use. Provider security and software features can support your controls, but do not establish compliance for
your deployment. Regulatory responsibility remains with the regulated entity. Budget for implementation,
validation, record retention, recovery and ongoing oversight as well as subscriptions; do not defer necessary
controls solely until more funding becomes available (FDA clinical-investigations guidance).

Risk-Based Validation and Audit: Use an intended-use risk assessment to determine validation scope and
depth. Include relevant functionality, protocol-specific configurations, customizations, transfers and interfaces;
do not categorically exclude peripheral functions. Obtain fit-for-purpose evidence before clinical-investigation
use and assess subsequent changes through the system life cycle. Vendor validation documentation can
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support your evaluation, but the regulated entity must ensure relevant evidence is available. Distinguish the
scope of validation and audit-trail review from the obligation to preserve required record history (FDA clinical-
investigations guidance, Q7 and Q12).

Compliance Tools for Startups

Small biotechs have a growing ecosystem of compliance tools aimed at budget-constrained teams. These
include both generic cloud platforms and niche compliance products. We summarize some examples here
(also see Table 2 below).

General Cloud Storage and Office Tools: Tools such as Google Workspace, Microsoft 365, Dropbox
and Box are candidates for assessment, rather than automatically compliant repositories. Evaluate the
selected configuration’s access controls, record history, retention, export, backup and recovery against
intended use and applicable record requirements. Procedures support technical controls; they do not
prove that a missing capability has been supplied. For clinical investigations, the regulated entity
remains responsible for its electronic records (FDA clinical-investigations guidance).

Electronic Signature Services: A legally binding commercial e-signature or timestamp alone does not
establish a Part 11 signing process. Docusign’s Life Sciences Modules include a distinct Part 11 module
with authentication, reason-for-signature and signature-manifestation functionality. Evaluate the
purchased module, account settings and record workflow; do not infer those capabilities for a generic or
free plan. Assess conformity to Part 11, validate the intended signing process where warranted, verify
each signer’s identity, preserve record/signature linking and complete the FDA certification under
§11.100(c) (21 CFR Part 11; FDA clinical guidance, Q24–Q29).

Basic LIMS/Electronic Lab Notebook (ELN): Select laboratory software by its intended use and
required record controls. Assess the proposed configuration and supporting evidence before regulated
use. For clinical-investigation deployments, FDA recommends fit-for-purpose systems and risk-based
validation before use (FDA clinical-investigations guidance).

Startup-focused QMS/eQMS Tools: Several vendors target small medtech/biotech with “light” QMS
systems. E.g. Greenlight Guru and Qualio (mentioned by Lab-2-Market) provide cloud-based quality
management suites with built-in part 11 features: document control, training management, audit
management, change control, eSignatures, etc (lab-2-market.com). Assess implementation effort and
obtain a dated quote for the required plan, users, configuration, validation support and services. Qualio’s
pricing page offers a tailored quote after discussing business requirements. Others include
MasterControl and TrackWise. Startups without budget may delay these, but those with some runway
often find that the annual fee (per user) can be justified when weighed against internal labor. Industry
reviews list Qualio, MasterControl, Veeva, and Intellect as leading options (www.qualio.com)
(www.qualio.com). We include a partial list in Table 2 for comparison.

Hybrid Approach (Paper + Digital): Paper-dependent and hybrid arrangements can be legitimate
options when they meet applicable predicate rules and preserve record content and meaning. Where
compliant paper printouts are actually relied upon for regulated activities, FDA’s scope guidance says
generating them by computer would generally not trigger Part 11. Simply declaring paper “official” is
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insufficient if electronic records are also relied upon. Document actual reliance and ensure the chosen
arrangement preserves required content, meaning and signature relationships; the guidance does not
impose a general short-term limit (FDA scope guidance).

Below is a comparison of assessment questions for candidate approaches, rather than a declaration that a
named vendor manages the customer’s compliance.

Table 2: Candidate Tools and Recordkeeping Approaches

Approach Potential role Evidence to establish before regulated use

Cloud office/document tools Drafting, collaboration and
storage

Assess the specific configuration for access, protected history,
retention, export and recovery; do not assume version history is
the required audit trail.

Electronic-signature service Record review and
approval

Establish conformity of the selected signing process, including
identity, components, meaning and record linking; an ordinary
subscription is not proof.

ELN/LIMS Laboratory record
workflows

Define intended use and demonstrate applicable record
controls and fit for purpose; include configuration and interfaces
in validation scope.

Clinical data system Clinical-investigation
capture and management

Evaluate intended use, data integrity, security, transfer and
retention throughout the life cycle.

eQMS, including products from
Qualio, Greenlight Guru or
MasterControl

Candidate quality-
management platform

Verify the particular deployment and retain validation evidence.
Provider services can support implementation; regulatory
responsibility remains with the regulated entity.

Paper-dependent or hybrid
arrangement

A defined combination of
paper and electronic
records or signatures

Demonstrate predicate-rule compliance, actual reliance and
preservation of content and meaning.

References: FDA scope guidance and FDA clinical-investigations guidance. Neither a low price nor a vendor
compliance label demonstrates that the selected workflow meets its obligations. Match controls and validation
evidence to the proposed use.

Implementation Considerations

Regardless of which tools are chosen, the following implementation steps are important:

Gap Analysis / Planning: Evaluate which processes/systems handle regulated data. Document the
existing practices versus Part 11 requirements. This gap analysis guides priorities (as recommended in
various sources (www.fdaguidelines.com)). Even a simple checklist mapping 11.10(a–j) to company
processes is valuable.

Policies and SOPs: Write or adapt procedures covering document control, change control, validation
planning, backup, data security and electronic signatures. Assign each procedure an owner. Match the
documented procedures to the actual controls and regulated activities rather than assuming that a
manual alone is sufficient.

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 10 of 16

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/part-11-electronic-records-electronic-signatures-scope-and-application
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/part-11-electronic-records-electronic-signatures-scope-and-application
https://www.fda.gov/media/166215/download
https://www.fdaguidelines.com/risk-based-approach-to-implementing-21-cfr-part-11-across-legacy-systems/#:~:text=Gap%20Analysis%3A%20Identifying%20Part%2011,Compliance%20Gaps


Training: Conduct initial Part 11 awareness training for staff involved with regulated data. It can be
internal (e.g. manager walks through procedures), but document sign-off. Many vendors include training
modules; startups can use free webinars or group training to save costs.

Validation Protocols: Define intended use, requirements, risk assessment, test scope, acceptance
criteria and retained evidence. Include relevant configurations, customizations, data transfers and
interfaces; assess vendor documentation for applicability to your deployment. For clinical investigations,
obtain validation evidence before use and evaluate later changes based on risk (FDA clinical-
investigations guidance, Q7).

Audit Trail Verification: Verify that the chosen mechanism captures deliberate creation, modification
and deletion actions, preserves previous entries, protects history and retains it for the required period.
Comments, suggestions and a ledger of selected major actions do not by themselves establish those
capabilities. If alternative controls are proposed under FDA’s limited enforcement discretion, document
applicable predicate-rule requirements, the justified record-integrity assessment and evidence
supporting the selected measures (21 CFR Part 11; FDA scope guidance).

Access Restriction: Implement strong password policies (even if free) and limit sharing. For Google
Drive, manage sharing settings: e.g. disable link-sharing, require login to view. Remove access promptly
when staff leave.

Periodic Review: Even with manual systems, schedule regular internal audits. This can be done by the
quality lead or head of operations every 6–12 months. Use an audit checklist (covering Part 11
essentials) to verify that logs exist, SOPs are followed, and no unauthorized modifications occurred.

Complete the applicable controls before the workflow is used for regulated activities. Investments may be
sequenced, but intent to comply and a later upgrade do not replace the controls needed for the current use.
FDA recommends validating clinical-investigation systems before use (FDA clinical-investigations guidance).

Case Study: MedTech Innovations (Hypothetical)

Consider a hypothetical seven-person medical-device startup developing a diagnostic device. This example
describes decisions it would need to substantiate, rather than a tested deployment or an actual client
relationship.

Scope and ownership: Identify required design, test and clinical records, actual electronic reliance and
the applicable predicate rules. Assign quality oversight and document responsibilities.
Document management: Evaluate the proposed repository’s permissions, change history, deletion
protection, retention, metadata, export and recovery. Do not treat Google Drive version history as proof
of an adequate audit trail. Demonstrate selected controls against the record requirements before
regulated use.
Electronic signatures: Select a signing configuration whose conformity to Part 11 can be established
and validate the intended approval process where warranted. Verify signer identity,
name/date/time/meaning, record linking and required signing components; submit the FDA certification
under §11.100(c). A generic free-tier account is not evidence that this process meets the requirements.
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Validation: Document intended use and risks, review relevant vendor evidence, and test requirements
at an appropriate depth, including configuration, interfaces and transfers. For clinical investigations,
validation should precede use. Vendor reputation does not transfer regulatory responsibility.
Policies and training: Document the actual capture, review, approval, access and retention
procedures; train personnel for their assigned tasks and retain the evidence.
Review and migration: Review controls and change history under the documented plan. If migrating to
an eQMS, assess and validate the new deployment and migration, including preservation of records and
metadata. The move is not proof that either deployment is compliant.

Regulatory basis: FDA scope guidance, 21 CFR Part 11 and FDA clinical-investigations guidance. This
hypothetical assessment does not establish the cost or compliance of a Google Drive, free e-signature or
eQMS workflow.

Source Context
Background reading includes:

Regulatory text: 21 CFR 11.10 and closed-system controls.
Commentary on FDA guidance: Cooley’s clinical-investigation overview and QMSDoc’s electronic-
systems discussion.
Compliance costs: Cost-of-noncompliance commentary and remediation-cost discussion.
Startup implementation: Lab-2-Market’s startup overview and LabNotebook’s practical discussion.

For decisions about record scope and clinical systems, consult FDA scope guidance and FDA clinical-
investigations guidance. Guidance describes FDA’s current thinking and does not itself establish legally
enforceable responsibilities.

Implications and Future Directions
Risk Management & Regulations: FDA’s enforcement discretion applies only to specified Part 11
requirements and circumstances. Predicate rules and other enforced Part 11 provisions continue to apply. A
risk justification does not authorize any non-compliant practice. Use a documented assessment to select and
demonstrate appropriate controls within those limits (FDA scope guidance).

Using New Technologies: Assess cloud services and automation for their intended use and record controls
before adopting them. Evaluate compliance evidence and obtain dated subscription quotes for the proposed
deployment.

eCTD publishing: FDA began supporting eCTD v4.0 on September 16, 2024 for new NDA, BLA, ANDA, IND
and master-file submissions to CDER and CBER. FDA currently limits v4.0 to new applications; forward
compatibility for existing v3.2.2 applications is a future phase. It will provide advance notice of exclusive v4.0
support, so do not infer an imminent universal mandate (FDA eCTD page; FDA v4.0 implementation status).
Plan publishing and submission-format capabilities separately from the electronic-record and signature
controls addressed by Part 11.
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International clinical investigations: FDA’s guidance distinguishes foreign investigations under an IND, IDE
or INAD from those conducted outside those frameworks. For foreign sites under such an application or file,
Part 11 applies to electronic records required under predicate rules, including covered electronic submissions.
For investigations outside those frameworks, apply the relevant acceptance requirements and establish
equivalent quality, integrity and authenticity of submitted data rather than asserting blanket Part 11 coverage
for every foreign-site system (FDA clinical guidance, Q2).

Real-World Data (RWD) and Digital Health: FDA’s October 2024 guidance Q1 addresses EHR and other
RWD source systems containing records created during patient care or for other purposes. It states an
intention not to assess those source systems against Part 11, and to assess compliance once records enter
the sponsor’s EDC. Sponsors still bear responsibility for submitted-data quality and integrity. This policy should
not be generalized to trial DHTs such as wearable sensors or mobile applications. For DHTs collecting clinical-
investigation data, Section III.D addresses selection and fitness for purpose, verification/validation and
usability, attribution to authorized originators, access and change controls, and validated transfer of data and
relevant metadata to a durable repository. Ingestion validation alone does not address those upstream
responsibilities (FDA clinical guidance, Q1 and Section III.D).

Potential Gaps and Adaptations: While Part 11 itself is not due for repeal or major rewrite, aspects may
evolve. The FDA has kept Part 11 mostly static since 1997 (though guidance has expanded). It’s possible that
future guidance or legislation could explicitly integrate newer paradigms (e.g. advanced AI audits, blockchain
chain-of-custody). Companies may anticipate: building audit trails on immutable ledgers or using AI to flag
anomalies could become best practices, even if not mandated. Startups should design systems that are
flexible: for example, using timestamped, version-controlled databases makes it easier to incorporate
blockchain later if needed.

Budgeting Going Forward: Prepare a company-specific budget that includes regulatory quality. Obtain dated
quotes for subscriptions, users, implementation, validation support, retention, backup and consulting. Evaluate
licensing and service options against the scope of the proposed workflow; hypothetical future pricing models
are not established cost estimates.

Global and Regulatory Harmonization: In the broader regulatory field, standardized record formats (like
HL7’s FHIR for clinical data, and ISO standards for IDMP) are gaining prominence. As global regulators (FDA,
EMA, PMDA, etc.) converge on data standards for submissions, Part 11 compliance may incorporate new
digital requirements. For example, if a global data standard inherently includes audit fields, it would ease Part
11 evidence. Startups should stay aware of initiatives like the FDA’s Digital Health Center of Excellence.
Keeping close to regulatory developments (FDA websites, industry consortia) ensures they can adapt quickly.

Conclusion on Future: In summary, small biotechs must plan on an uphill but manageable compliance
journey. Part 11 will remain a fixed regulatory requirement, but operating context will modernize: more cloud,
more AI, more data sources. The guiding principle remains: protect data integrity in a verifiable way. Startups
should leverage technology trends (cloud QMS, automation tools) to minimize manual work. At the same time,
the human elements (SOPs, training, culture of quality) continue to be as or more important than tools.
Building a quality mindset is the best future-proofing: as one biotech consultant notes, it’s not the software,
but the “quality calendar and milestones” that keep capital raising and compliance on track (garanord.md).
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Conclusion
For small biotech startups, a budget-conscious Part 11 plan begins with record scope, applicable predicate
rules, intended use and evidence that selected controls work. Lower-cost tools may be assessed, but free
services, manual history and procedures alone do not demonstrate a compliant deployment. FDA’s limited
enforcement discretion does not waive predicate rules or the remaining enforced Part 11 provisions (FDA
scope guidance).

Document decisions and involve quality, IT and leadership before regulated use. Set validation scope and
depth from intended use and risk; assess relevant configurations, customizations, interfaces and transfers. For
clinical investigations, FDA recommends validation before use, and regulatory responsibility remains with the
regulated entity even when a vendor supplies services (FDA clinical-investigations guidance). Tables 1 and 2
and the hypothetical case study identify evidence to establish, rather than a demonstrated route from non-
compliance to compliance after funding.

Use company-specific assumptions and dated quotes when budgeting for Part 11 implementation. Broader
regulatory spending does not establish the cost of a particular electronic-record workflow.

Looking ahead, treat electronic-record integrity as part of the quality system. Review regulatory guidance and
the actual performance of access, signature, history, retention and recovery controls as the workflow changes.

Practical priorities are to define record scope, demonstrate fit-for-purpose systems, protect required history,
control access, verify the signing process and maintain procedures and training. Sequence spending around
those obligations rather than deferring them until a submission or later audit.

Use alternative approaches only when they satisfy applicable statutes and regulations (FDA scope guidance).
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About IntuitionLabs
IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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https://intuitionlabs.ai/services/ai-enablement
https://intuitionlabs.ai/services/custom-software-development/pharma-biotech
https://intuitionlabs.ai/services/data-engineering-bi
https://intuitionlabs.ai/services/veeva-services/overview
https://intuitionlabs.ai/services/veeva-services/overview
https://intuitionlabs.ai/about/contact
https://intuitionlabs.ai/
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