B ituitiontabs  intuitionLabs - Al Software for Pharma & Biotech IEC 62304 Edition 2: 2026 Medical Device Software Changes

IEC 62304 Edition 2: 2026 Medical Device
Software Changes

By Adrien Laurent, CEO at IntuitionLabs ¢ 4/3/2026 * 35 min read

iec 62304 medical device software ~ samd health software  ai medical devices regulatory compliance

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 1 of
reserved. 15


https://intuitionlabs.ai/articles/authors/adrien-laurent?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iec-62304-edition-2-2026-medical-device-software-changes.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iec-62304-edition-2-2026-medical-device-software-changes.pdf
https://intuitionlabs.ai/articles/iec-62304-edition-2-medical-software-changes?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iec-62304-edition-2-2026-medical-device-software-changes.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=iec-62304-edition-2-2026-medical-device-software-changes.pdf

B ituitiontabs  intuitionLabs - Al Software for Pharma & Biotech IEC 62304 Edition 2: 2026 Medical Device Software Changes

Executive Summary

IEC 62304, the international standard for medical device software life-cycle processes, is undergoing a major revision
(Edition 2) expected to be published in 2026. This update reflects the rapidly evolving landscape of health software,
including Software as a Medical Device (SaMD), digital health, and Artificial Intelligence (Al) applications. Key changes
include a simplified safety classification system (reducing from three classes to two levels), an expanded scope
covering all health software (not just formally regulated medical devices), new provisions for AI/IML development
(including a defined Al development lifecycle), and an emphasis on “harm” (including property and environmental
damage) in risk management, aligning with 1ISO 14971 (1" www.nsf.org) (?) www.nsf.org). The update also clarifies
processes by separating development versus maintenance activities, relocates legacy software requirements to an
informative annex, and removes redundant Quality Management System (QMS) clauses, shifting general QMS
obligations to ISO 13485.

These revisions aim to streamline compliance and better address modern technology: they remove ambiguity in
classifying software based on risk (Ifhregulatory.co.uk), introduce rigorous guidance for AlI/ML software engineering (°!
www.nsf.org) (Ifhregulatory.co.uk), and acknowledge the broader healthcare context of software beyond traditional devices
(" www.nsf.org). For manufacturers, the transition will affect classification decisions, documentation effort, and
development practices. For example, Al-enabled devices are now expected to have dedicated Al process planning and
validation steps to prevent failures — a response to data showing that 50% of Al/ML medical device recalls were due to
software or design issues (I° pmc.nchi.nim.nin.gov). Moreover, the FDA's recent guidance replaces old “Levels of Concern”
with “Basic vs Enhanced” risk categorizations, mirroring 62304’s shift to two rigor levels (°/ vwww.linkedin.com).

Implementation of Ed2 will require companies to reevaluate risk management and quality processes: migrating to the
new classification (Level I/Il), embedding Al/ML lifecycle controls, and integrating broader risk definitions. These changes
have wide-ranging implications: streamlined class definitions will reduce documentation for low-risk software, but the
inclusion of all health software and Al means many new products fall under 62304’s umbrella. Case studies (e.g. Al
diagnostic algorithms, surgical devices) underscore the need for this update. Looking forward, Edition 2 harmonizes with
parallel standards (IEC 81001-5-1 on cybersecurity, ISO 14971:2020 on risk, ISO 13485:2016 on QMS) and sets the
stage for safe innovation in digital health. The net result is a more flexible yet rigorous framework that emphasizes
safety (“harm”) and modern development practices (agile, Al) without sacrificing regulatory compliance (*! vwww.nsf.org)
(Ifhregulatory.co.uk).

Introduction

Since its original release in 2006 (with a major amendment in 2015), IEC 62304 has served as the de facto global
standard for medical device software life-cycle processes (I’ www.linkedin.com). It imposes structured processes for
planning, requirements analysis, architecture, design, implementation, verification, release, maintenance, configuration
management, and problem resolution (I’ vwww.linkedin.com). Critically, IEC 62304 requires all medical software to be
classified into three safety classes (A, B, C) based on the severity of harm that could result from software failures (I°
blog.johner-institute.com). Class C software (highest risk) demands the most rigorous documentation (detailed design, unit
testing, etc.), whereas Class A (lowest risk) has minimal requirements (°! blog.johner-institute.com) (°! blog.johner-
institute.com). This classification directly influences development effort: for example, only Class C requires a documented
detailed design (Clause 5.4) and all software must undergo configuration management and problem resolution activities

(® blog.johner-institute.com) (*¥! blog.johner-institute.com).

IEC 62304 is widely recognized by regulators worldwide. It is a harmonized standard under the EU Medical Device
Regulation (MDR) and In Vitro Diagnostic Regulation (IVDR), and the US FDA and other agencies explicitly expect
compliance with its processes in device submissions (" sioldgovernance.com) (") sfoldgovernance.com). In practice,
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auditors routinely check 62304-based documentation (software requirements, architecture, hazard analyses, etc.) for
compliance. Conforming to IEC 62304 “provides a systematic, risk-driven approach that prioritizes safety and

effectiveness,” aligning with regulatory demands ("**! intuitionlabs.ai) (**! 8foldgovernance.com).

However, the technology and regulatory environment have advanced significantly since 2015. Software development has
shifted towards cloud-based, connected, and Al/ML-enhanced products, employing agile and DevOps practices (**
www.linkedin.com). Cybersecurity threats and supply-chain transparency (e.g. SBOMs) now compete equally with safety in
importance (*°! vwww.linkedin.com). Risk management itself has evolved: ISO 14971:2019 broadened “harm” to include
property and environmental damage, and FDA guidance replaced the older “levels of concern” with a simplified
Basic/Enhanced scheme (“) www.nst.org) (°' www.linkedin.com). In this context, the IEC Technical Committee initiated a full
second edition (Ed2) revision to modernize 62304.The draft Ed2 (in ballot as of 2026) incorporates extensive
stakeholder feedback and aims to reconcile medical device practices with the broader domain of health software. As one
industry expert notes, the revision is “the most significant update since the 2015 amendment,” reflecting new hazards,

16]

norms, and technologies (% intuitionlabs.ai) (*"!intuitionlabs.ai).

This report provides a comprehensive analysis of IEC 62304 Ed2: detailing what is changing, why it matters, and how
medical device manufacturers should prepare. It draws on official committee documents, expert commentaries, and
related research to break down the revised requirements. We cover the changes clause-by-clause, interpret them in
practical terms, and discuss the implications for software development in 2026 and beyond. Case studies and data
illustrate the motivation behind these updates, while tables compare old vs. new provisions. Our goal is to serve as an
implementation guide: helping readers understand “what’s changing for medical device software” and offering evidence-
based advice to navigate the transition. All assertions are backed by credible sources (°! blog.johner-institute.com) (!
www.nsf.org) (Ifhregulatory.co.uk) (©°) pme.nchi.nim.nih.gov).

Key Changes in IEC 62304 Edition 2

Expanded Scope: From “Device Software” to All Health
Software

One of the most far-reaching changes in Ed2 is the expansion of scope. The original 62304 was explicitly limited to
medical device software — that is, software that is a medical device or part of a medical device system (M intuitionlabs.ai).
Edition 2 extends this to all health software, including wellness applications and IT systems that support healthcare
(even if not classified as medical devices under some jurisdictions) (*"! intuitionlabs.ai) (Ifhregulatory.co.uk). In practice,
this means that software-only health apps, clinical decision support tools, and even patient wellness software may need
to follow 62304 processes if they make medical claims. The rationale is the convergence of healthcare and software:
hybrid products often straddle regulations, so a unified standard simplifies global compliance. As the NSF Prosystem
communiqué explains: “the draft of the second edition of IEC 62304 will extend the scope of the standard to include
healthcare software” (° vw.nsf.org).

Implications: Companies developing software for health (beyond traditional devices) should now consider 62304. Quality
and regulatory teams must map new product categories (e.g. hospital information systems with clinical functions, Al-
driven diagnostic apps) into the standard’s framework. This broadening also affects terminology in the standard, replacing
“medical device software” with phrases like “healthcare software”. Importantly, this scope change does not eliminate
62304's relevance to conventional devices; rather it unifies “health software” processes. The Ed2 draft specifically cites
as in-scope: software part of a device, embedded health hardware software, SaMD, “software-only products for health
management or care delivery”, and health software powered by AI/ML (! www.nsf.org) (Ifhregulatory.co.uk). Notably, the
FDA and EU already regulate some “health software,” so harmonized terminology will help manufacturers comply with
both medical-device and broader digital health regulations.
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Software Safety Classification (3 Classes — 2 Levels)

In Edition 1 (2006/2015), software safety classification was central: each software component and system was
categorized as Class A, B, or C. These classes, defined by the type of harm after risk control, dictated development rigor
(Table 1) (°! blog.johner-institute.com) (%! blog.johner-institute.com). For example, Class C (highest risk) requires
documenting requirements, detailed design, unit testing, verification of each element, etc., whereas Class A has minimal
requirements (only requirements spec and release documentation, plus system testing after Amendment 1) (\*°

blog.johner-institute.com).

Edition 2 simplifies this structure. The three classes are replaced by two “software process rigor levels”: Level |
(low risk) and Level Ii (high risk) (! www.nsf.org) (Ifhregulatory.co.uk). Essentially, Level | subsumes Class A, and Level Il
covers what were Classes B and C, as one committee explained: “Level | essentially replaces software safety class A,
and Level Il replaces software safety classes B and C” (*/ www.nsf.org). The motivation is to reduce ambiguity and align
with related standards; notably, IEC 81001-5-1 (cybersecurity) uses a two-level scheme. By collapsing B and C, Ed2
removes a “gray area” between “no serious injury” vs. “serious injury possible,” speeding decisions on classification.

Feature IEC 62304:2006/2015 (Ed 1) IEC 62304 Ed 2 Draft (2026)
3 3
Scope Medical device software only (u"J intuitionlabs.ai) All health software and medical device SW (M www.nsf.org)
8 .
L Three classes (A, B, C) by harm severity (IUI b\og .JOhﬂe]’* 1]
Classification Two levels (Level I, Level I1) (" WWW. nsf. 0r0) (aligns with IEC 81001-5-1)

institute.com,

. - 2 y 2 .
Risk Criteria “Harm to persons” emphasis ([ 1 www.nsf.or ) Focus on “harm” (includes property/environment) ([ | www.nsf.or )
Maintenance/Updates Single process for development and maintenance Clear separate paths for Development vs. Maintenance (Ifhregulatory.co.uk)
Registry of
References ISO 14971 (normative), ISO 13485 Still aligns with 1ISO 14971 (updated terms) and ISO 13485 (QMS handled outside)

References

3
Introduces Al development lifecycle (AIDL) processes ([J] www.nsf. org)

AIIML Provisions None

(Ifhregulatory.co.uk)
Legacy Software Normative requirements for legacy compliance Moved to informative annex (guidance only) (Ifhregulatory.co.uk)
QMS Requirements General QMS reqs included (Clause 4) Clause 4 (QMS regs) removed; use broader QMS (ISO 13485)

8 .
. Varies by class (A minimal, C maximal) (L ] blog .]Ohﬂel - »
Documentation Effort Effort based on two levels (streamlined assessment)

institute.comy

Discussion (Classification): The move to two levels should be easier for manufacturers. Companies that previously had
Class B vs. C systems will now simply treat them as “high-risk (Level I1I)” and document commensurately. Auditors will still
expect thorough documentation for Level Il software (drawing from former B/C requirements) but the delineation is
clearer. The Johner Institute notes that such simplification “helps streamline risk management” and reduces “ambiguity in
classification decisions” (X! www.nsf.org) (Ifhregulatory.co.uk). It also reflects the reality that under ISO 14971 only the
resulting harm matters, regardless of nuance between B and C.

Risk Management Emphasis - “Harm”, Not Just “Hazardous
Situations”

IEC 62304 has always required integration with risk management (ISO 14971). Under Ed1, ISO 14971 was a normative
reference: manufacturers had to perform a hazard analysis and tie software actions to harm mitigation. However, the
terminology was tied to “hazardous situations” leading to “harm to persons.” Edition 2 aligns with the latest ISO 14971
language by using the broader concept of “harm”. Specifically, the updated draft emphasizes “harm” instead of “harm
to patients, operators, or other persons” (*/ www.nsf.org). This change deliberately includes potential damage to
property or the environment as harms, reflecting the expanded notion in ISO 14971:2019. For example, an
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environmental control system failure might cause property damage (water/mold damage) even if no person is injured,;
Ed2 explicitly considers such scenarios as harm. concurrentl,y it reportedly drops the term “dangerous situation” entirely,
focusing only on harms (% www.nsf.org).

In addition, Ed2 revises how risk management is presented. The draft places risk management at the product/system
level rather than embedding it solely in the software process. The software-specific Risk Management Plan from Ed1 may
be de-emphasized, with risk treated as a separate lifecycle aligned to product hazards. The exact architecture of the new
clauses is still under review, but sources indicate that companies will align their 62304 risk tasks closely with their ISO
14971 processes.

Arelated change is in the classification/risk interplay: the two-level classification is coupled with simplified risk
categorization. The standard now requires clarifying whether the software contributes to a hazardous situation at all,
and if so, applying appropriate mitigations (Itfhregulatory.co.uk). The new level scheme explicitly “helps streamline risk
management”. For example, if software only performs supervisory tasks with strictly external risk controls, it may fall into
Level I; if it directly drives therapy, it is Level Il (Ifhregulatory.co.uk) (Ifhregulatory.co.uk). These clarifications aim to
ensure engineers “can more easily assess whether their software poses any risks to patient safety and determine
the necessary mitigations” (Ifhregulatory.co.uk). In short, risk decisions hinge on harm potential and appropriate
controls, rather than complex sub-class distinctions.

Al and Machine Learning Provisions

A landmark addition in Ed2 is explicit coverage of Al, machine learning (ML), and deep learning within medical
software. Whereas the 2015 edition of 62304 contained no Al guidance, the draft now requires an Al Development
Lifecycle (AIDL) for any software incorporating adaptive algorithms () www.nsf.org). This is consistent with global trends:
IMDRF and FDA have signaled that AI/ML medical devices require special scrutiny.

Specifically, Ed2 introduces new planning and documentation requirements for Al risk. Manufacturers must define phases
of the Al lifecycle (data collection, training, validation, deployment, monitoring) and treat each as part of software
development planning (! www.nsf.org). Validation and verification sections now explicitly mention testing of training data,
retraining processes, and intended use of the Al module. For example, the standard might require documenting the
intended dataset and retraining strategy for ML components. Two sources highlight this change: the NSF bulletin notes
“inclusion of Al process planning for devices that incorporate Al/ML” (describing a formal AIDL with “specific phases and
considerations”) (*! www.nsf.org). Similarly, LFH Regulatory’s guide emphasizes that 62304 will include “specific
guidance for AI/ML software, requiring rigorous testing, validation, and risk assessment” (Ifhregulatory.co.uk).

Why does this matter? The industry has seen numerous Al-related device issues. A recent study found that 50% of
Al/ML-enabled device recalls in the US (since 1997) were due to design or development problems ('
pme.nchi.nim.nih.gov). In another JAMA analysis, devices with no documented clinical validation had significantly higher
recall rates (mean 3.4 recalls per device vs. 1.9 with validation) and were over twice as likely to be recalled (*°
pme.nchi.nim.nih.gov). These data underscore the need for disciplined Al engineering. By mandating an AIDL, Ed2 pushes
manufacturers to integrate “Good Machine Learning Practice” (GMLP) concepts into 62304 compliance. For example,
companies must now track model drift, version control of datasets, and post-market performance — aspects raised in
FDA's 2023 AI/ML Action Plan and advocated by industry guidelines.

Practically, development teams should update their software development plans to include Al process roles (data
scientists), additional verification activities (e.g. algorithm validation), and continuous monitoring plans. The standard’s Al
section is likely to be normative (i.e. mandatory): failure to comply could jeopardize regulatory approval. On the positive
side, clear Al requirements provide a roadmap: firms can now align with FDA's Good ML Practices and use IEC 62304
Ed2 to satisfy separate guidance (e.g. FDA's Al draft guidance, IMDRF GMLP draft) in a unified framework.
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Development vs. Maintenance Distinction

Edition 1 of IEC 62304 did not sharply distinguish between development of new software and maintenance of existing
software. Both activities were covered under the same clauses, with slight notation of “maintenance” in Clause 5.6 and
Annex A. In Ed2, this relationship is clarified. The draft makes a sharper separation: “Development” processes apply
when creating new software or making significant changes, while “Maintenance” processes apply for routine updates
and urgent fixes to products already on the market (““ intuitionlabs.ai) (Ifhregulatory.co.uk).

LFH Regulatory’s commentary notes that 62304 Ed2 includes an updated definition of maintenance, reflecting “the
evolving nature of software lifecycle management” (Ifhregulatory.co.uk). Although detailed wording is pending,

expectations are:

« Development Process (Clauses 5-9): Remains largely as in Ed1 (planning, requirements, design, testing, release).
However, some requirements (like detailed design documentation) may only be mandated for Level Il development

under Ed2’s regime.

« Maintenance Process (Clause 6 equivalent): Streamlined for quick response. Possibly reduced activities for Level |
changes, and a focus on regression testing for Level Il changes. For instance, small bug fixes in a deployed medical
app might qualify as “maintenance” and follow leaner procedures, unlike in Ed1 where even minor changes could
imply full re-verification.

By articulating this split, the standard acknowledges modern practices (e.g. agile bug-fix sprints) and aims to reduce
documentation burden for minor updates. It ensures that “Emergencies” or “urgent changes” pathways are properly
defined. Manufacturers should review their change-control SOPs: ensure software change control identifies whether a
change is a development revision or routine maintenance. Test cases, retesting scope, and documentation checklists
may differ accordingly (commensurate with the software’s safety level). Overall, this should make both initial dev and
post-market support more predictable. Companies are advised to align their processes with these definitions once Ed2
text is finalized.

Legacy Software (Clause 10 as Informative Annex)

Another practical change is how legacy software is handled. Under Ed1, Clause 10 provided normative requirements for
assessing changes to legacy software not previously developed under 62304. This has long been a pain point:
interpreting “retrospective compliance” was complex. In Ed2, legacy software guidance will be moved to an
informative annex (Ifhregulatory.co.uk). That means it will be guidance only, not strict requirements. Manufacturers
updating legacy products will need to “assess the impact of any changes” rather than blindly retrofitting every clause
(Ifhregulatory.co.uk).

Effectively, Clause 10 becomes advisory. Companies should still identify the highest risk classification the legacy software
would have today, but they can use more flexible, risk-based judgment about what documentation gaps to fill. LFH’s
summary states: “updates to IEC 62304 [for] legacy software will now be handled through an informative annex”
(Ifhregulatory.co.uk). In practice, this eases compliance: older devices can be brought partially into compliance by
focusing on high-risk areas (e.g. hazard analyses) rather than re-doing full designs. However, manufacturers must still
ensure safety: a gap analysis and plan for backfilling key elements (like traceability) are prudent. Thus, teams should
update their software life-cycle plans to incorporate the annex recommendations, which LFH suggests will emphasize
revising software development plans and verifying impact of changes while “ensuring compliance with the new
guidelines” (Ithregulatory.co.uk).

Removal of QMS General Requirements (Clause 4)
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In its current edition, Clause 4 of IEC 62304 includes general Quality Management System (QMS) requirements (e.g.
documentation control, audits) which are largely duplicative of ISO 13485. According to draft notes, Ed2 will remove
these general QMS requirements entirely. The rationale is that 62304 should focus on software-specific processes,
leaving broad QMS obligations to ISO 13485 (the overarching medical device QMS standard). This follows common
practice: regulators already expect manufacturers to have an ISO 13485 QMS in place, so 62304 need not repeat it.

Effect: Manufacturers will no longer cite 62304 Clause 4 for QMS compliance. They should ensure their ISO 13485 QMS
is fully aligned, but can view IEC 62304 as addressing only the software engineering aspects. This removal simplifies the
standard and avoids conflicting requirements. Companies should take this as an opportunity to integrate 62304 with their
existing QMS, perhaps by referencing QMS clauses in their 62304 process documents rather than restating them. In
practice, this change is administrative; it does not alter safety or engineering rules, but it clarifies that Ed2 expects a
separate QMS (as already implemented) to cover quality control, documentation management, and audits.

Implementation Considerations and Process
Changes

Having outlined the edits to IEC 62304, we now examine how development teams should implement these changes in
practice. The transition to Edition 2 will require a thorough gap analysis of existing processes, documentation, and

tools. Key implementation areas include:

+ Revised Safety Classification: Teams must update classification procedures to use two rigor levels. All software components should be
re-evaluated: if any part could cause more than minimal harm, classify it as Level Il. (Note, per the Johner Institute’s guidance, any
unclassified software defaults to the highest class; similarly, under Ed2, failure to classify would default to Level Il ([21] blog.johner-
institute.com).) Once classes are assigned, development plans and verification strategies should be remapped accordingly. For
example, under Ed1, a product might have had mixed B/C components, potentially requiring Class C documentation for the system.
Under Ed2, that becomes uniformly Level II.

« Risk Management Alignment: Update the Risk Management Plan to reflect Ed2. Make sure the notion of harm is used in hazard logs
and reports. If any existing analyses used terms like “hazardous situation”, replace them with “harm”. Ensure that risk control measures
not under software (e.g. hardware interlocks) are documented as part of hazard mitigation, so software classification can potentially be
reduced if external controls exist. Ed2’s streamlined risk classification can simplify some of this: for instance, if software can only cause
nuisance (Level I) with external safety, formal risk controls might be lighter.

« AI/ML Development: If your product uses Al/ML, create an Al development life-cycle process. This means adding roles (ML engineers),
additional planning documents (data requirements, algorithm selection justification), and enhanced verification (e.g., performance testing
on retrospective and prospective data). For example, a diagnostic Al should have documented phases: data collection, model training,
validation, transfer to production, and continuous monitoring. Validation should include both software verification (code quality) and
clinical validation (model performance against a reference standard). Since Ed2 makes these provisions normative, treat them like other
verification tasks: include them in test plans and design reviews. Companies should also consider utilizing related guidances (FDA's Good
ML Practice, IMDRF's Al recommendations) as input to satisfy the 62304 Al clauses.

+ Maintenance Procedures: Revise change control processes to distinguish “major changes” (redesign, new features) from “minor fixes”
or “updates.” For any change, determine if it warrants treating as Development (new requirements, design, full test) or Maintenance
(streamlined procedures). For example, a minor Ul bug in a Level | app might only need a simple verification, whereas correcting a
dosage algorithm in a Level Il device would involve full regression testing. Update templates for change requests accordingly, and train
teams on the new definitions once Ed2 text is formalized.

« Documentation and Traceability: Ensure documentation structure reflects the new levels. For Level Il software, continue rigorous
documentation (requirements specs, design docs, test reports). For Level I, some documents (like detailed design) may no longer be
mandated. However, best practice dictates maintaining essential traceability even for low-risk software. The standard will likely still require
a Historian documenting all anomalies and changes (CI.8) due to risk considerations. Review architecture and requirements docs to align
with any Ed2 clause renumbering or wording changes. Also, since Clause 4 (QMS) is removed, shift any QMS references in documents
to the overarching system, perhaps citing ISO 13485 clauses.
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+ Legacy Software Analysis: For products already on market, perform a legacy software gap analysis. The Ed2 informative annex will
guide this quantitatively: focus on high-risk areas first. Document what would be the highest level needed, then ensure that necessary test
evidence and documentation are in place. The legacy annex suggests updating the Software Development Plan and verifying compliance
with new guidelines (Ifhregulatory.co.uk). In practice, this might mean retrospectively assembling a hazard analysis or verifying that
version control and issue tracking records exist. Note that Ed1’s Clause 10 would have forced certain activities; with Ed2’s guidance, use
engineering judgment (but document that decision process, to show well-reasoned risk control).

« Training and QMS Updates: Educate project and quality teams on all changes. Since 62304 is often used in internal audits, updating
internal audit checklists and training materials is essential. Update the QMS such that 62304 process documents refer to ISO 13485 for
general quality requirements and highlight the changes in 62304 Ed2. Management review agendas might include Ed2 transition
readiness by 2026. Since regulators may expect compliance within 2—3 years of publication, aim to complete the transition plan early.

* Regulatory Submissions: For products in development, note that IEC 62304:2006+A1:2015 will remain the state of the art until Ed2 is
formally published and harmonized. However, being proactive by designing with Ed2 in mind (especially for new devices) can pay off.
Declare in submissions any planned migration approach. If submitting a 510(k) or CE filing in the Ed2 era, be prepared to justify how your
processes satisfy the upcoming requirements (e.g. “our software classification aligns with IEC 62304 Ed2 rigor levels”). FDA regulations
allow referencing standards under development; mention IEC 62304 Ed2 draft if advanced. Similarly, the EU’s MDR transitional grace
(until 2027/2028 for legacy MDD devices) gives some runway to adopt the new standard, but notified bodies will likely encourage early
alignment.

Data Analysis and Evidence

To understand the practical impact of Ed2’s changes, we examine empirical data and expert findings relevant to software
risk. While IEC 62304 itself is prescriptive, real-world case studies illustrate why the revisions are timely.

AlIML Device Recalls: A 2025 review of Al/ML-enabled medical device recalls provides a cautionary tale ('
pme.ncbi.nlm.nih.gov) (2 pme.nebinim.nih.gov). Analyzing over 27 years of FDA data, researchers found that AI/ML
devices (of which 878 had been cleared by early 2024) had a disproportionate share of recalls with design-related root
causes. In particular, 50% of Al device recalls were attributed to design or software process faults (vs. ~32% in traditional
devices) (©°) pme.ncbi.nim.nih.gov). This underpins the Ed2 focus on Al: uncontrolled algorithms and inadequate
development controls can directly lead to harm. The JMIR informatics study emphasizes that recall rates and
magnitudes were higher for devices lacking prospective validation (e.g. those approved via 510(k) without new clinical
testing) (*°! pme.nebinim.nih.gov). Indeed, devices without documented clinical validation averaged 3.4 recalls each,
versus 1.9 recalls for those with some validation (p<0.001) (' pmc.nchi.nim.nih.gov). Furthermore, lack of validation was
an independent predictor of recall (odds ratio 2.8) (1°*/ pmc.ncbi.nim.nih.gov). These statistics underscore that Ed2’s Al
provisions and rigorous validation steps are evidence-based moves to reduce post-market failures.

Cybersecurity and Software Supply Chain: Data on cybersecurity incidents in devices show an increasing need for
secure lifecycles. The FDA's 2023 guidance on medical device cybersecurity (mirroring EO14028/SBOM initiatives)
reports that manufacturers now routinely include “cybersecurity as part of device safety” () v linkedin.com) (2%
www.linkedin.com). Since IEC 62304 Ed2 is being developed in lockstep with IEC 81001-5-1 (cybersecurity), companies
should prepare to align risk management activities (e.g. hazard analysis will consider malicious cyber scenarios). We lack
space for a detailed analysis of cybersecurity, but note that Ed2’s alignment with modern risk definitions (harms including
data breach) reflects this trend.

Software Updates and Agile Development: The cited literature review by Parchetalab et al. documents that the
regulatory environment itself has adapted to modern software practices. For instance, FDA's 2017 “Deciding When to
Submit...” guidance legitimized rapid iterative releases, provided systematic change control is maintained (1°!
www.linkedin.com). While Ed2 is not explicitly an “agile standard,” it is clearly being drafted in the context of such
practices. 62304 Ed2 does not forbid agile methods; in fact, its emphasis on evidence and risk aligns with AAMI TIR45
(agile in MedTech) (*°) www.linkedin.com). Thus, when implementing Ed2, firms should ensure their CI/CD pipelines and
documentation (e.g. user stories, automated tests) map to the required outputs (traceable requirements, verification
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records). The Ed2 draft's streamlined classes and maintenance process will support agile cycles by reducing
unnecessary gates for low-risk software updates.

Case Studies and Real-World Examples

Example 1: Al Diagnostic Software

Consider a hypothetical SaMD that uses a deep learning model to analyze radiology images. Under IEC 62304 Ed1, the
manufacturer would classify the software (likely Class B or C depending on risk to patient if misdiagnosis occurs) and
develop it per 62304 plans. With Ed2, this software would be Level Il due to its impact. Crucially, the company must
implement an Al Development Lifecycle. For instance, they would need to document how training data sets are
managed, define performance targets for the model, and establish monitoring after deployment. If the model is updated
(retrained on new data), Ed2’s guidelines would require validating the change as a new release under the maintenance
process, with regression testing on a validation dataset.

Failing to do so has real consequences: a review of regulatory filings found that many Al device manufacturers did not
perform prospective clinical validation ("*°! pmc.ncbi.nim.nih.gov). If our example company had followed Ed1 only, they
might have skimped on clinical testing, leading to an FDA 483 or recall. Under Ed2, such omissions would violate the

explicit AI/ML clauses, likely prompting increased scrutiny.

Example 2: Connected Infusion Pump (Cybersecurity and Updates)

An infusion pump controlled by hospital software (also, perhaps, an app on a tablet) presents combined
software/hardware issues. With Ed2, the scope covers this system because it is health software (the control software)
connected to a device. The pump software legacy code (originally developed 10 years ago) is now Level II. The
manufacturer plans an update to patch a cybersecurity vulnerability (an example of maintenance). Following Ed2, they
would use the maintenance track: perform regression tests on core infusion functions (Level Il scrutiny) but avoid full
redesign documentation since it is a fix. They would place the legacy code considerations in the informative annex
analysis, focusing on risk (the vulnerability) rather than rewriting unchanged modules.

Areal incident illustrates why this matters: in 2023 Abbott's FreeStyle Libre CGM sensors had a software issue
(inaccurate high readings) linked to patient injuries (*°! vwww.fda.gov). A formal recall was issued to remove the flawed
units. While that case was a sensor timing bug (not Al), it underscores how software defects in medical devices can
directly cause harm. IEC 62304 Ed2’s emphasis on robust testing of software, including software that enables medical
dosing or monitoring, aims to prevent such outcomes. (Abbott's CGM issue, which the FDA reported involved 7 patient

26]

deaths and 736 serious injuries (°°/ www.fda.gov), reportedly stemmed from software sensor failure in certain scenarios.
Manufacturers following Ed2 would need a thorough risk analysis for sensor software modes and system testing that

might catch such faults.)

Example 3: Surgical Navigation System (Al-enhanced)

In early 2026, a Reuters investigation (cited by technology news outlets) highlighted a surgical navigation device
(Johnson & Johnson’s TruDi) whose malfunction rate spiked after an Al upgrade (°) www.yahoo.com). Malfunctions went
from 8 incidents to over 100, with reports of severe patient injuries (e.g. skull penetration). Lawsuits suggested the Al
enhancement contributed to the errors (m www.yahoo.com). While regulatory details are pending, this episode
exemplifies Ed2’s intent: any Al upgrade to a device is a high-risk change. Under Ed2’s AIDL requirement, the company
should have performed rigorous verification after the Al module was added, including software-in-the-loop tests and
clinical sim scenarios. In corporate practice, a failure like this would likely trigger an FDA inspection and root-cause
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analysis. Ed2 compliance would demand documentation of how the Al decision-making was validated before release.
Thus, this case study reinforces the standard’s new rigidity around Al safety.

Implications and Future Directions

The shift to IEC 62304 Edition 2 has broad implications for the medical technology ecosystem:

* Regulatory Alignment: Ed2 aligns 62304 with current FDA and international expectations. The simplification to two risk levels resembles
FDA's Basic/Enhanced documentation scheme ([6] www.linkedin.com), so companies can potentially present a unified risk argument.
Once Ed2 is published and (hopefully) harmonized, regulators may reference it in importations and approvals. The EU MDR/IVDR
currently cite Edition 1 (2006/2015) as harmonized; likely post-2026 updates will include Ed2 (and its extensions to health software).
Meanwhile, Notified Bodies will expect manufacturers of software-containing devices to transition.

« Quality and Process Integration: Ed2 removes some redundancy (Clause 4) and shifts QMS focus to ISO 13485. Companies should,
therefore, revisit their QMS documentation, making sure 62304 processes are nested in ISO 13485. Audit trails in QMS should link to
both standards. The clearer separation of development vs maintenance also suggests updating QA procedures: maintenance releases
may get a faster review cycle, but still under QMS change control.

« Industry Adaptation: Smaller companies (start-ups in digital health, Al) may struggle with the new requirements. Expanding scope
means more developers must adopt medical-grade processes. However, Ed2’s goal is not to create more burden as much as to clarify it.
For instance, with fewer classification levels, documentation for low-risk software may decrease, saving effort. The legacy software annex
being informative can reduce retrofit costs. Consultants note that manufacturers should start “familiarizing themselves with the draft

changes” now (LZBJ intuitionlabs.ai), indicating a transition period. In fact, standards generally take ~2-3 years to be fully adopted by

regulators after publication (129] 8foldgovernance.com), so companies have some runway. The ISA suggests that, realistically, Ed2
compliance will be expected by 2029-2030 for most products, parallel to ISO 14971:2019 integration.

* Synergy with Other Standards: Ed2 does not stand alone. It is being coordinated with IEC 81001-5-1 (health IT cybersecurity), IEC
62366-1 (usability), and 1ISO 14971:2020. For example, the alignment on “harm” follows ISO 14971:2020. Software teams must be aware
of ISO/IEC 27001 for cybersecurity risk and possibly IEC 62304-2 (if split into separate ISO standard for health software, as drafts
suggest). Work on companion guides (e.g. ISO/TR 80002-1/2 for software validation, now the new IEC DI) will continue to provide
explanatory guidance. The emphasis on Al in 62304 complements IMDRF’s forthcoming Good Machine Learning Practice guidance, as
both aim to embed algorithmic safety in product lifecycles.

« Continuous Improvement and Updates: No standard is final. IEC committees have signaled that edition 2 may not be the end. Future
work could address rapid software updates (digital thread), cybersecurity requirements (maybe baselined in Ed3 with IEC 81001-5-1),
cloud-based software delivery, and possibly software-of-unknown-provenance (SOUP) policies for open source. For now, edition 2
provides a platform: after publication, user feedback and identified gaps may inspire technical reports or an Ed3 with even broader scope
(e.g. internet medical devices, add-ons to consumer health). The community should treat Ed2 as a living document foundation.

Conclusion

IEC 62304 Edition 2 is poised to transform medical device software development. By reducing software classes to
two levels, expanding scope to encompass all healthcare software, and incorporating Al/ML lifecycle planning, it
reconciles the standard with modern digital health realities. Critically, the updated emphasis on “harm”, broader risk
views, and abandoned QMS redundancy make the standard more aligned with current regulations (ISO 14971:2020, FDA
guidances) and less bureaucratic. Early analysis of Al-related recalls and regulatory surveys reveals the need for these
changes: inadequate software validation has demonstrably led to patient harm (°/ pmc.ncbi.nim.nin.gov) (7
pme.nchi.nim.nih.gov). Edition 2's new requirements and clarifications aim to prevent such issues by ensuring robust
processes are in place before software reaches patients.

For industry, the path forward is clear: prepare now. Companies should inventory their software assets, classify them
under the new scheme, and update their software development plans to address Al and maintenance as per Ed2.
Regulatory submissions and QMS documentation will need updates, and processes (agile pipelines, test frameworks)
should map to the revised standard’s outputs. Although adoption will take time, the transition offers benefits — streamlined
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documentation for low-risk software, better risk alignment, and a standard that explicitly legitimizes best practices (Al
validation, cyber-security integration) without adding arbitrary hurdles.

In sum, IEC 62304 Ed2 reflects two decades of learning in medical software. It provides a modern, risk-oriented
framework, extending the 62304 “engine” to power the next generation of safe, effective digital health products. As one
advisory notes, manufacturers should begin aligning practices with the draft changes immediately (! intuitionlabs.ai).
Organizations that proactively incorporate these updates will not only satisfy regulatory requirements but also enhance
patient safety and product quality in an era where software complexity and connectivity continue to grow.
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« [SO 13485:2016 — Medical Devices — QMS Requirements. (General QMS covering 62304’s removed clause).
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IntuitionLabs - Industry Leadership & Services

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

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

development experience and patent holder, based in the San Francisco Bay Area.

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

© 2025 IntuitionLabs.ai. All rights reserved.
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