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Executive Summary
The U.S. Food and Drug Administration’s (FDA) Computer Software Assurance (CSA) guidance clarifies
risk-based assurance for software used in medical-device production and quality management systems. Risk-
based validation predates CSA: FDA’s 2002 guidance already bases validation coverage on software
complexity and safety risk. The practical comparison is between burdensome, documentation-focused
implementations of Computer System Validation (CSV) and CSA’s more explicit recommendations for
selecting assurance activities and evidence appropriate to intended use (FDA CSA guidance; FDA software
validation guidance).

This report traces the historical context, compares assurance practices, and discusses critical thinking,
supplier evidence, testing methods, and lifecycle control. The scenarios are illustrative workflows rather than
verified efficiency results. FDA’s device Quality Management System Regulation (QMSR) has been effective
since February 2, 2026 and incorporates ISO 13485:2016 (FDA QMSR overview). The discussion also
considers accommodating AI within the guidance’s medical-device scope. Pharmaceutical organizations
should assess any application of these principles under applicable drug regulations; the February 2026
document is not a separate pharmaceutical CSA final guidance.

Introduction and Background
Today’s life-sciences industries rely on a diverse, computerized ecosystem: from manufacturing execution
systems and laboratory information management systems, to cloud-based analytics and digital recordkeeping.
Validation obligations depend on the system’s intended use and the applicable regulatory framework. FDA’s
current CSA guidance addresses computers and automated data processing systems used in medical-device
production or the quality management system (FDA CSA guidance). Historical context includes 21 CFR Part
11 for electronic records and FDA’s 2002 “General Principles of Software Validation” (GPSV). That earlier
guidance already recommended validation coverage based on software complexity and safety risk; CSV did
not impose uniform exhaustive testing of every function (FDA GPSV).
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Medical-device manufacturers have asked FDA for greater clarity about software validation expectations and
for a more iterative, agile approach. FDA’s current guidance describes those requests as part of its background
(FDA CSA guidance). They provide context for clarifying assurance practices, rather than treating risk-based
CSV as invalid.

Concurrently, digital manufacturing technologies have advanced. FDA describes automation, robotics,
simulation, and other digital capabilities as opportunities to reduce error, optimize resources, and reduce
patient risk (FDA CSA guidance). These technologies also make intended-use assessment, change control,
and appropriate assurance evidence important when software is introduced or updated.

Against this backdrop, the FDA’s “Case for Quality” initiative emerged (initiated ~2011, CDRH) to help
modernize quality practices (www.fdli.org) (www.technologynetworks.com). Stakeholders identified CSV as a
key bottleneck to innovation: companies noted duplication of effort (e.g. re-testing trusted vendor software),
deterrence of automation, and focus on inspection evidence over product quality
(www.technologynetworks.com). In response, FDA (particularly CDRH and CBER) and pharma leaders
collaborated to develop a new paradigm. By 2015 a joint agency-industry team concluded that Computer
Software Assurance (CSA) could deliver the same confidence with much lower burden
(www.technologynetworks.com).

FDA released the CSA draft on September 13, 2022 (FDA webinar transcript). Its September 24, 2025 final
device guidance was superseded on February 3, 2026 by “Computer Software Assurance for Production
and Quality Management System Software” (current FDA guidance). The current document concerns
medical-device production and quality management software. Pharmaceutical readers should evaluate risk-
based assurance principles within their applicable drug regulatory framework, rather than rely on a purported
pharmaceutical CSA final guidance. The rest of this report examines the practical changes within that scope.

Computer System Validation (CSV) – Established Principles and
Burdensome Implementations
Validation Requirements and Risk: FDA’s 2002 GPSV already recommended risk-based validation
coverage. The current CSA guidance addresses medical-device software validation obligations within the
QMSR framework and recommends assurance activities appropriate to intended use and risk (FDA GPSV;
FDA CSA guidance). Some implementations of CSV emphasized extensive protocols and traceability
documentation, but that practice should not be mistaken for a historical FDA requirement to test all functions
exhaustively.

Typical CSV Practice: In reality, CSV became synonymous with heavy documentation. Validation plans,
requirement specs, design specs, traceability matrices, verification/validation protocols, change control,
installation qualification (IQ), operational qualification (OQ), and performance qualification (PQ) — all were
meticulously prepared and filed in massive binders. For example, one consultant noted that CSV often focused
on creating paperwork for auditors, rather than truly assuring system behavior (www.technologynetworks.com)
(ispe.org). Multiple industry sources lament that CSV’s mantra was “document it, qualify it, re-qualify it”, with
limited attention to actual defect detection or critical thinking (www.technologynetworks.com)
(www.bgosoftware.com).
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Downsides of CSV: Over time the life-sciences industry and FDA recognized several systemic issues with the
CSV approach:

Excessive Effort: Organizations routinely spent months (or longer) on validation documentation. It was
common to gather large validation teams and even external consultants for projects that might otherwise
be routine software deployments. This effort often dwarfed the effort on actual testing or risk analysis
(www.technologynetworks.com) (qmsdoc.com).

Focus on Paper Over Product: Because auditors prioritized seeing documents, much of the validation
work was “up-front” paperwork. In many cases, employees equated a bigger stack of paper with better
quality, an inversion of the actual safety goal (www.technologynetworks.com) (ispe.org). FDA inspection
findings revealed that even with hefty documentation, systems could still have undetected data-integrity,
security, or configuration problems.

Duplication and Wasted Resources: Whenever firms purchased a commercial off-the-shelf (COTS)
software or cloud system, they often started validation from scratch. Many reported “no credit given” for
reputable vendors’ own validation or certifications, forcing repeat testing. This duplication was seen as a
significant waste (www.technologynetworks.com).

Inflexibility and Slow Updates: The CSV model was largely sequential and stage-gated. Once a
validation plan was set, changing course mid-project or embracing agile updates was difficult. Even low-
risk changes often triggered full re-qualification cycles, delaying releases and frustrating IT staff.

Conservative Compliance Culture: Life-sciences firms usually took an abundance-of-caution
approach, aiming to eliminate all risk of inspection non-compliance. CSV became tightly bound to fear of
483 observations, which sometimes led to over-testing. As one industry writer notes, the pharmaceutical
sector applied risk management sparingly, resulting in CSV practices that were “inflexible, onerous,
[and] a non-value-add” (www.technologynetworks.com).

Across these years of feedback, both FDA and industry consensus formed that validation practices needed
modernization if quality goals were to be met more effectively (www.fdli.org) (qmsdoc.com). The legacy CSV
paradigm was addressing yesterday’s world; new technologies demanded new thinking.

Computer Software Assurance (CSA) – Risk-Based Assurance
Definition of CSA: FDA’s current medical-device guidance defines CSA as a risk-based approach for
establishing and maintaining confidence that software is fit for its intended use. This builds on risk-based
validation principles already present in GPSV (FDA CSA guidance; FDA GPSV). A practical overview follows:

1. Identify Intended Use: Determine which features/functions of the software are actually used in
production or quality processes (www.fdli.org) (www.jdsupra.com).

2. Determine Risk: Assess what could happen if each key function failed. This risk assessment is based
on patient safety or product quality impact (www.fdli.org) (www.jdsupra.com).
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3. Define Assurance Activities: Decide on verification, testing, and oversight activities proportional to
each risk level. Higher-risk features require more rigorous evidence (possibly including vendor
documentation), while lower-risk features can rely on lighter checks (www.fdli.org)
(www.bgosoftware.com).

4. Evidence and Records: Document sufficient evidence to show confidence in each function “but no
more than necessary.” Records should serve as a baseline for improvements, not excessive proof for its
own sake (www.fdli.org) (www.fdli.org).

The assurance question is whether the software performs as intended and whether the evidence is appropriate
to its identified risks. Maintaining a validated state includes lifecycle control (FDA CSA guidance).

Key Features of CSA: The CSA approach, as emphasized in FDA’s guidance and industry interpretations,
includes these hallmarks:

Risk-Based Testing: Select testing methods and rigor according to the intended use and analyzed risk.
Scripted and unscripted methods are not restricted to particular risk categories; FDA notes that
unscripted testing may be better suited even for high-process-risk functions (FDA CSA guidance).

Critical Thinking and Planning: CSA stresses “critical thinking” early. Quality and compliance
personnel engage in upfront analysis of risk and system purpose, rather than just executing pre-defined
tests later (www.fdli.org) (ispe.org). This means identifying key failure modes, data integrity checks, and
potential process effects as part of design reviews. It also encourages leveraging domain knowledge
(e.g. real-world usage patterns) to target validation.

Vendor and Supplier Engagement: Relevant supplier development, validation, and electronic
evidence can form a starting point for assurance. Manufacturers determine what additional activities are
needed for their intended use and risk. Supplier reputation or a GAMP category alone does not establish
adequate assurance (FDA CSA guidance).

Proportionate Documentation: Records should contain sufficient objective evidence that the assessed
software performs as intended. Capture intended use, risk analysis, assurance activities, issues and
their disposition, conclusions, who performed the assessment and when, and appropriate review and
approval (FDA CSA guidance, section V.A.6).

Least-Burdensome Philosophy: For the covered medical-device production and quality management
software, FDA describes risk-based assurance as supporting efficient use of resources while promoting
product quality (FDA CSA guidance).

Integrated Quality Oversight: Unlike legacy CSV (where QA often entered a project late), CSA calls for
QA-compliance roles to participate from the start. Quality/compliance teams collaborate on risk
assessments, and remain involved throughout development and testing (www.fdli.org) (ispe.org). This
shift helps catch gaps early (e.g., data integrity rules, audit trails), so they inform design rather than
being “afterthoughts.” It also fosters a culture of quality across IT projects.
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Lifecycle Focus (“Validated State”): Manufacturers remain responsible for choosing assurance
activities that maintain the software’s validated state. Assurance may include risk-based testing,
monitoring, and relevant activities performed by suppliers, rather than a uniform full revalidation after
every change (FDA CSA guidance).

CSV vs. CSA – Comparing Assurance Practices

Risk-based validation predates CSA. Table 1 contrasts burdensome implementations of CSV with the
assurance practices clarified in FDA’s current guidance for medical-device production and quality management
software; it does not describe an FDA mandate for uniform exhaustive testing (FDA GPSV; FDA CSA
guidance).

Aspect Burdensome CSV
implementation

CSA recommendations for covered medical-device software

Approach Uniform activities imposed by an
organization’s templates.

Assurance effort appropriate to intended use and identified device or
process risk.

Testing Method Scripts used by default,
regardless of suitability.

Scripted, unscripted, or hybrid methods selected for suitability; unscripted
testing can suit high-risk functions.

Documentation Extensive paperwork and
duplicated evidence.

Sufficient objective evidence of intended performance, with risk rationale,
activities, issues, conclusions, and appropriate review.

Risk
Assessment

Risk decisions may be obscured
by fixed templates.

Analyze reasonably foreseeable failures and select commensurate
assurance activities.

Vendor/Supplier Relevant supplier work may be
repeated unnecessarily.

Evaluate supplier evidence and determine additional activities needed for
the manufacturer’s intended use and risk.

Quality
Involvement

Document approval may dominate
the workflow.

Make assurance decisions and retain appropriate review and approval
records.

Goal Documentation volume becomes
a proxy for assurance.

Establish confidence that software is fit for its intended use and maintain its
validated state.

Outcome Potential duplication and
disproportionate effort.

A basis for efficient resource use; project-specific savings require
measurement.

Table 1. Burdensome CSV implementations compared with FDA’s clarified CSA practices. Both should be
evaluated against established risk-based validation principles.

FDA’s Current CSA Guidance (Final)
FDA’s “Computer Software Assurance for Production and Quality Management System Software”,
issued February 3, 2026, supersedes the September 24, 2025 guidance. It provides recommendations for
software used in medical-device production or the quality management system (FDA guidance record;
FDA full guidance). It does not provide design and development verification or validation recommendations for
software functions that themselves meet the statutory definition of a medical device. It is not a separate
pharmaceutical CSA final guidance.
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Risk Framework and Assurance Activities

Determine intended use, identify reasonably foreseeable failures, and select assurance activities
commensurate with device or process risk. For individual functions with different roles, document the
corresponding risk rationale. Infrequent use or a peripheral label alone does not establish low risk; assess the
consequences of failure and relevant controls (FDA guidance, sections V.A.1–V.A.5).

For higher risks, assurance generally entails greater rigor and more objective evidence. Scripted, unscripted,
and hybrid testing are selected by suitability. FDA expressly notes that unscripted testing may be better suited
even for high-process-risk functions (FDA guidance, section V.A.4).

Examples and Cloud or AI/ML Considerations

Appendix A includes examples involving nonconformance management, learning management, business
intelligence, and a SaaS product lifecycle management system. The risk framework can apply to automation,
data analytics, AI/ML tools, and cloud computing when used in the covered medical-device production or
quality management context. These are assurance considerations, not technology credentials or blanket
product approvals (FDA guidance).

Relationship to Prior Guidance and Regulations

The CSA guidance supplements GPSV and supersedes its Section 6 on automated process equipment and
quality system software. It describes FDA’s current thinking and is nonbinding; an alternative approach can be
used if it satisfies applicable statutes and regulations (FDA guidance).

Device regulation has also changed: the QMSR has been effective since February 2, 2026, amending 21
CFR Part 820 and incorporating ISO 13485:2016 (FDA QMSR overview). Continuing legal obligations should
therefore be distinguished from the amended regulatory text. CSA recommendations do not waive applicable
legal requirements or establish blanket inspection acceptance.

CSA Implementation in Practice
Implementation starts with intended use and a documented function-specific risk rationale. The
recommendations below concern the FDA guidance’s medical-device production and quality management
scope. Pharmaceutical organizations should evaluate any use of similar principles under their applicable drug
regulations (FDA guidance).

Upfront Risk Assessment: Identify reasonably foreseeable failures and their effects on product quality
and safety. Consider configuration, security, data integrity, data transfer, and process controls. Avoid
assigning a fixed risk level solely from a feature name or frequency of use (FDA guidance, section
V.A.2).

Tailored Test Plans: Select activities and evidence appropriate to intended use and analyzed risk.
Higher risk generally calls for greater rigor, but does not mandate exclusively scripted testing. Scripted,
unscripted, and hybrid approaches can be suitable across risk categories. Assess relevant supplier
evidence and determine any additional assurance needed (FDA guidance, sections V.A.4–V.A.5).
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Early QA Involvement: Involve quality, IT, and process stakeholders in intended-use assessment and
assurance planning. Retain appropriate review and approval of assurance records. These practices
support clear responsibility throughout implementation without presuming that CSV historically excluded
quality teams (FDA guidance, section V.A.6).

Use of Automation and Tools: Digital retention, automated traceability, automated testing, and
electronic capture of work can provide objective evidence and reduce manual documentation. This is not
blanket FDA acceptance of a class of validation platforms as systems of record; assess the tool’s
intended use and applicable record requirements (FDA guidance, section V.A.6).

Supplier Evidence and Controls: Use relevant supplier development and validation evidence as a
starting point, then identify additional activities needed for intended use and risk. Assess supplier
capabilities, configuration differences, data integrity and cybersecurity controls, and relevant quality
agreements. Reputation, qualification, or a GAMP category alone is not a basis for minimal verification
(FDA guidance, section V.A.5).

Documentation of Rationale: Records should establish intended performance, rather than merely
state that a function was assessed. Include intended use, risk analysis, assurance activities and results,
issues and their resolution or risk justification, conclusions, the assessor and date, and appropriate
review and approval (FDA guidance, section V.A.6).

Hybrid Testing Strategies: Select scripted, unscripted, or hybrid testing according to suitability and
analyzed risk. FDA’s device guidance includes unscripted methods such as scenario testing, error
guessing, and exploratory testing, and explains that unscripted testing can suit high-risk functions.
These recommendations are not a regulator approval of pharmaceutical testing or peer-review methods
(FDA guidance, section V.A.4).

Support for Lifecycle Changes: Maintain a validated state across software changes. Determine
assurance activities from the change’s impact on intended use and risk, rather than assume that minor
updates need only smoke testing or that every major update requires the same regression scope (FDA
guidance).

Inspection Readiness: Retain sufficient objective evidence of intended performance, including the risk
rationale, assurance activities and results, issues and their disposition, conclusions, assessor and date,
and appropriate review and approval. The guidance provides recommendations within its medical-
device scope; it does not confer blanket inspection acceptance on a system or waive applicable legal
documentation requirements (FDA guidance, section V.A.6).

Evidence and Data on CSA Transition
ISPE’s workshop report describes more than 80 professionals discussing perceived barriers to CSA adoption
in Orlando. Workshop participation is evidence of public discussion, rather than proof of a named company’s
deployment or an industry-wide adoption estimate (ISPE workshop report). The reported March and April 2024
webinar samples should not be treated as representative industry surveys.
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FDA describes risk-based assurance as supporting efficient resource use and product quality (FDA guidance).
This is a regulatory rationale, rather than a quantified result for the unnamed organizations previously
described here. To evaluate benefits in a particular organization, measure validation effort, release timing,
defects, and maintenance of the validated state before and after changes to assurance practices. Vendor
reputation and public workshop engagement do not establish software performance or verified deployment
outcomes.

Illustrative Workflows
The following scenarios are hypothetical. They do not report deployments, measured savings, product-quality
outcomes, or inspection findings.

Medical Device Manufacturer: Acme Devices is a fictional manufacturer evaluating an updated MES.
Its team documents intended uses and reasonably foreseeable failures, considers relevant supplier
evidence, and selects assurance activities suited to the resulting risks. Recipe control and a dashboard
are assessed according to their actual effects; their names alone do not determine risk. Scripted,
unscripted, or hybrid testing may be appropriate, with sufficient evidence of intended performance (FDA
guidance).

Pharmaceutical Organization: HealthPharma Inc. is a fictional organization evaluating a cloud LIMS.
Its team assesses chain of custody, record integrity, exports, configuration, and relevant supplier
evidence under applicable drug requirements. This scenario illustrates planning questions; it does not
claim that the FDA device CSA guidance is a pharmaceutical final guidance or that checking only a few
critical functions establishes compliance.

These workflows illustrate assurance decisions rather than demonstrate efficiency. The unnamed electronics
and CRO accounts, named-company deployment inferences, savings percentages, and invented inspection
outcomes have been removed because they were not supported by traceable primary case reports.

Implications and Future Directions
CSA recommendations sit within applicable quality-system obligations. Practical implications include:

Device Inspections: FDA replaced QSIT on February 2, 2026 with the inspection process in its updated
Inspection of Medical Device Manufacturers Compliance Program: 7382.850 (FDA QMSR
overview). Maintain evidence appropriate to intended use, risk, and applicable legal requirements. Do
not infer blanket inspection acceptance across FDA, EMA, MHRA, or pharmaceutical systems from the
device CSA guidance.

Quality Management System Framework: The QMSR has been effective since February 2, 2026. It
amends the device CGMP requirements of 21 CFR Part 820 and incorporates ISO 13485:2016 (FDA
QMSR overview). FDA’s current CSA guidance discusses software validation within this effective
framework (FDA CSA guidance); the alignment is no longer forthcoming.
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International Application: Evaluate applicable requirements in each jurisdiction separately. The FDA
CSA guidance describes recommendations for medical-device production and quality management
software; it does not establish an approval by other regulators or displace pharmaceutical requirements
(FDA CSA guidance).

Digital Transformation and Emerging Tech: FDA’s risk framework can be applied to automation,
analytics, AI/ML tools, and cloud computing when used in the covered medical-device production or
quality management context. Intended use and analyzed risk determine appropriate assurance
activities; lower-risk functions still need adequate assurance. This does not establish a blanket approval
of AI tools or a forecast of future pharmaceutical guidance (FDA guidance).

Vendor and Ecosystem Effects: Software vendors and service providers will adapt to CSA. We
anticipate more documentation and transparency from vendors about their own validation. Firms may
pressure vendors to supply risk analyses and test results for their features (especially SaaS vendors).
This could lead to “validation as a service” offerings, or standardized vendor evidence packets. Cloud
platforms could incorporate CSA-compliant templates into their deployment tools, allowing plug-and-play
risk alignment.

Culture and Training: A lasting shift will be cultural. Quality personnel will need training in risk-based
thinking and agile QA. CSA requires critical thinking skills: understanding process knowledge, evaluating
failure modes, and justifying lean validation under audit. Companies might adopt cross-disciplinary
teams of QA, engineering, and process owners. This could blur traditional QA/dev boundaries and
encourage broader quality ownership across organizations.

Reduced Validation Costs and Time: Although not yet systematically quantified, downstream effects
are expected to include lower compliance costs. Resources saved on validation can be reallocated to
continuous improvement, innovation, and improved quality controls. This aligns with the FDA’s Case for
Quality: ensure resource-intensive audits exist only where they most effectively protect patients
(qmsdoc.com).

Future Guidance and Standards: CSA guidance signals a new era of validation. The FDA and
industry standards bodies are likely to issue further guidance elaborating modern computerized system
practices. Just as CSA builds on GPSV and GAMP 5, we may see CSA-style updates in ICH guidelines
(Q10, Q9) or new guidance on topics like Software as a Medical Device (SaMD) quality. The traction
behind CSA suggests that other regulators (e.g. Health Canada, PMDA) may issue similar risk-based
software validation guidance.

Conclusions
FDA’s CSA guidance clarifies risk-based assurance for software used in medical-device production and quality
management systems. Risk-based validation was already present in the 2002 GPSV; CSA should therefore be
understood as a refinement of assurance practice, rather than a reversal of a historical FDA requirement for
uniform exhaustive testing. Its practical focus is confidence in intended performance, with activities and
evidence appropriate to identified risks (FDA GPSV; FDA CSA guidance).
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Implementation may require changes to training, tools, supplier oversight, and evidence practices. Teams
should document intended use and risk, choose suitable assurance methods, and maintain adequate records.
The illustrative workflows in this article do not establish quantified savings or inspection outcomes.
Manufacturers remain responsible for maintaining a validated state, and the guidance is nonbinding:
alternative approaches must satisfy applicable statutes and regulations (FDA CSA guidance). Pharmaceutical
application requires consideration of the applicable drug framework; the February 2026 final guidance
concerns medical devices.

Sources: The current regulatory analysis uses FDA’s February 2026 CSA guidance, its guidance record, the
2002 GPSV, and FDA’s QMSR overview. Industry commentary retained elsewhere is attributed as
commentary, rather than used to establish regulatory status or verified company outcomes.
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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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