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Executive Summary

ISO 13485:2016 is the international standard for Quality Management Systems (QMS) in the medical device
industry. It was developed to ensure that manufacturers of medical devices (and related parties) have rigorous
processes in place to consistently design, produce, and deliver safe and effective products. The standard
extends the general QMS framework of ISO 9001 with medical-device-specific requirements. In particular,
ISO 13485 emphasizes compliance with regulatory requirements, risk management throughout the product
lifecycle, and extensive documentation (such as design files and device history records) for traceability of each
medical device (' www.iso.org) () www.iso.org).

Since its first release in 1996, ISO 13485 has been periodically updated, most recently in 2016 (effective March
2019) (°! jksqm.org). The 2016 revision introduced significant new emphases: it reinforces a risk-based
approach over all QMS processes (not just product design), adds explicit requirements for design
verification/validation (including software validation), mandates stronger supplier and feedback processes, and
generally aligns the QMS with the evolving landscape of global medical-device regulation (I°! jksqm.org) (1!
www.iso.org). As a result, ISO 13485:2016 serves as a cornerstone of regulatory compliance worldwide - for
example, it is explicitly recognized as the standard for demonstrating conformity under the EU's Medical Device
Regulation (MDR) (°! www.sgs.com), and the U.S. FDA has moved to incorporate ISO 13485 by reference into its

7]

Quality System Regulation (21 CFR 820) (! compliancenavigator.bsigroup.com) (/! www.iso.org).

This comprehensive report examines ISO 13485:2016 from multiple angles. It begins with background on
medical device regulation and quality management, then traces the history and evolution of the standard. We
detail the scope and key requirements of 1ISO 13485:2016, contrasting it with general standards like ISO 9001 as
well as with regulatory requirements (such as FDA 21 CFR 820). The report analyzes data on ISO 13485
certification (e.g. over 32,000 valid certificates worldwide as of 2023 ([81 www.bprhub.com)) and reviews
evidence on the standard’s impact on quality, safety, and market access. We include several real-world case
studies illustrating successful implementation of ISO 13485 and discuss challenges faced by small and large
companies alike. Finally, we consider future developments — notably the global convergence of QMS regulations
(with the FDA's February 2024 QMSR rule as a catalyst) ([6] compliancenavigator.bsigroup.com) — and what they
imply for medical device manufacturers. Throughout, claims are backed by up-to-date sources and expert
analyses, with a focus on evidence and regulatory guidance.

Introduction and Background

Medical devices play a critical role in healthcare - diagnosing, treating, and monitoring patients. Yet by their
nature, devices that come into contact with patients carry inherent risks. Errors or failures can have serious
consequences: one study estimates that medical errors are the third leading cause of death in the United States
(over 250,000 deaths annually), with device-related failures contributing significantly (:°! pmc.ncbi.nlm.nih.gov).
To protect patients, the device industry is highly regulated. In the USA, the Food and Drug Administration (FDA)
oversees device approval and requires a Quality System Regulation (QSR, 21 CFR 820) for manufacturers. In the
European Union, devices must carry a CE mark under the new MDR/IVDR framework (Regulations 2017/745 and
2017/746), which itself requires compliance with a recognized QMS. Other countries have similar mandates (e.g.
Canada’s MDSAP, Japan’s JIS Q 13485, Australia’s TGA) (!'°! pmc.ncbi.nim.nih.gov) ("
compliancenavigator.bsigroup.com). In practice, most regulators expect manufacturers to establish a formal
Quality Management System that ensures product safety and efficacy at every stage of the life cycle.

ISO (the International Organization for Standardization) responded to this need by publishing ISO 13485 — an
industry-specific QMS standard. ISO 13485 was originally developed in 1996 as a derivative of ISO 9001, adding
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requirements tailored to medical device regulation. Subsequent revisions in 2003 and 2016 have kept it aligned
with evolving regulatory expectations. The ISO 13485 standard sets out a comprehensive framework for a
QMS covering all stages — from design and development through manufacturing, distribution, installation, and
servicing of medical devices — as well as related activities like supplier management and corrective action. As
the ISO organization summarizes it, "ISO 13485 is the internationally recognized standard for quality
management systems in the design and manufacture of medical devices”, providing “specific requirements that
help organizations ensure their medical devices meet both customer and regulatory demands for safety and

efficacy” (W Www.iso.org).

Key motivations for ISO 13485 include ensuring consistent product quality and enabling regulatory compliance.
The ISO website notes that “the medical devices industry operates in a high-stakes environment where quality
and safety are paramount,” and that stringent regulatory requirements apply at every step of a device's life cycle
("%} academic.oup.com). By following ISO 13485, an organization creates documented processes that align with
global best practices and legal requirements. Implementation of an ISO 13485 QMS can thus facilitate market
access: for example, CE marking in Europe is contingent on demonstrating a compliant QMS (often via ISO
13485 certification) (I'?! academic.oup.com) (I°) www.sgs.com). Similarly, the FDA has acknowledged that ISO
13485 effectively forms the basis of the “best attainable quality system” for medical devices (/"
compliancenavigator.bsigroup.com). This alignment of standard and regulation builds stakeholder trust; as one
industry guide puts it, ISO 13485 certification becomes "a gateway to global markets, a badge of trust, and a
quality framework that supports every stage of production, from design to distribution” ("> wwww.bprhub.com).

Because ISO 13485 is aimed at regulated medical devices, it contains more prescriptive and specific
requirements than the generic ISO 9001 standard. It explicitly incorporates risk management principles
throughout the QMS and repeatedly references regulatory controls.For example, a comparative analysis notes
that the term “regulatory requirements” appears 58 times in ISO 13485:2016, versus only 11 times in the latest
ISO 9001:2015 (1'%} advisera.com). This reflects ISO 13485's role in supporting compliance with legal mandates
(e.g. FDA, MDR, etc.). Likewise, ISO 13485 imposes requirements on documentation (e.g. maintaining device
history and design files for the device's lifetime) that go beyond ISO 9001 or other QMS standards (/"%

advisera.com).

In summary, 1ISO 13485:2016 provides a systematic approach for medical device companies and related parties
(designers, suppliers, importers, distributors, servicing organizations, etc.) to manage quality and regulatory
compliance. It emphasizes patient safety, [12TL31-L35] process consistency, and continuous improvement.
Unlike a voluntary standard, compliance with ISO 13485 is effectively required in many markets: it is harmonized
with the EU MDR and will soon be embedded in the US QMSR (") www.sgs.com) ('°)
compliancenavigator.bsigroup.com). As of 2023, it has become a near-universal reference point for medical-
device QMS worldwide.

Evolution of ISO 13485

1996 (I1SO 13485:1996) - The first edition was published, based on ISO 9001 as it stood at the time, with
supplementary requirements specific to medical devices. It addressed design controls, risk analysis, cleanliness,
etc. ('8! jksqm.org).

2003 (IS0 13485:2003, Edition 2) — When ISO 9001 was updated in 2000, ISO 13485 was revised in March
2003 to realign with ISO 9001:2000 terminology and structure. Key medical-device requirements (design
review, complaint handling, sterility, etc.) were maintained and clarified.

2016 (1SO 13485:2016, Edition 3) — The third and current edition was published in March 2016, effective
March 2019. (°! jksgm.org). This revision was driven by major changes in the regulatory landscape and best
practices. Notably, ISO 9001 had undergone a comprehensive revision in 2015 with a new High-Level Structure
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(HLS), but ISO 13485:2016 did not adopt the new HLS. Instead, ISO 13485:2016 retained a clause structure
similar to ISO 9001:2008, in order to focus on medical-device concerns. The 2016 edition added and
strengthened requirements to incorporate a fully risk-based approach across the entire QMS, rather than only in
product development (I°! jksqm.org) (14! www.iso.org). Other enhancements included explicit requirements for
design validation and verification (including software validation), improvement of supplier control and feedback
processes, and tighter specifications on identification, traceability, and documentation retention ('°! jksqm.org)
(") www.iso.org). These changes reflect the influence of updated device regulations (e.g. EU MDR, which
imposes stricter QMS expectations) and the growing maturity of global best practices in medical-device quality

(B31 jksgm.org) (141 www.iso.org).

In summary, ISO 13485 has evolved from a relatively straightforward adaptation of ISO 9001 into a
comprehensive regulatory-focused QMS standard. Its 2016 revision introduced a “greater emphasis on risk
management and risk-based decision making, as well as changes related to the increased regulatory
requirements for organizations in the supply chain” ("] www.iso.org). This history underscores ISO 13485's role
as a living standard: all ISO management standards are reviewed at least every five years. The official ISO
website notes that 1ISO 13485:2016 was confirmed current as of 2025 (/') www.iso.org), but any future
regulatory developments (e.g. further EU or FDA changes) may prompt another revision in due course.

Purpose and Scope of ISO 13485:2016

Scope: ISO 13485:2016 applies “to organizations involved in one or more stages of the lifecycle of a medical
device, including design, development, production, storage, distribution, installation, or servicing of a medical
device, as well as the design, development and provision of associated services” ("¢ pmc.ncbi.nlm.nin.gov) (1'%
www.iso.org). In other words, any company that designs, makes, distributes, installs or supports medical devices
(and similarly, suppliers to such companies) can (and typically should) implement ISO 13485. The standard is
deliberately flexible: indirect suppliers (e.g. outsourced service providers) are also encouraged to adopt ISO
13485 to support the manufacturer’s compliance. As ISO’s own site states, the standard is “designed to be used
by organizations involved in the design, production, installation and servicing of medical devices and related
services” (') www.iso.org). It even aids certification bodies in auditing clients’ QMS.

Purpose: The primary purpose of ISO 13485:2016 is to ensure consistent design, development, and delivery of
medical devices that meet both customer and regulatory requirements. In practical terms, the standard provides
a model — a set of documented processes and controls — that an organization must establish and maintain.
These processes cover everything from management responsibility and resource allocation to design controls,
production controls, supplier management, complaint handling, and corrective/preventive action. The ultimate
aim is patient safety: the standard explicitly focuses on risk management to reduce the likelihood of device
failures or harm. By following ISO 13485, an organization can demonstrate it has considered all applicable
regulations and quality criteria for its devices, providing assurance to authorities and customers alike (/"

www.iso.org) (12 www.iso.org).

ISO 13485 has a closely related but distinct role compared to ISO 9001. Table 1 summarizes some key
similarities and differences between ISO 9001:2015 and ISO 13485:2016:

Aspect 1ISO 9001:2015 1SO 13485:2016
Industry Generic QMS standard for any QMS standard specifically for medical devices (') www.iso.org).
Applicability industry. Tailored to device risk and regulations.

Emphasizes continual compliance with medical device regulations
Regulatory Emphasizes meeting customer and (WH advisera.com); regulatory focus appears throughout (58

Emphasis legal requirements broadly. references to “regulatory requirements” in ISO 13485 vs 11in ISO

9001 (U‘lJ advisera.com)).
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Aspect 1SO 9001:2015
Risk Uses a risk-based approach to
i
determine actions (introduced in
Management

2015).

Optional in ISO 9001:2015 (not

Quality Manual
v mandated).

Documented info required; flexible
structure.

Documentation

Plan-Do-Check-Act (PDCA)
mandatory; continual improvement
expected.

Process
Approach

General requirements (context,

leadership, support, operations,
Focus of Clauses .

performance evaluation,

improvement).

Statutory Voluntary; companies use ISO 9001

Requirement certification for quality credibility.

What is ISO 13485? A Guide to Medical Device QMS

1SO 13485:2016

Requires risk management throughout each stage of product
realization; explicit clause on applying risk-based decision making

in QMS processes (VH WWW.iso.org).

Required in ISO 13485:2016. Must include scope and

documentation structure (‘20‘ advisera.com).

More prescriptive documentation: e.g., each device must have a
"medical device file” (similar to a Device Master Record), and

records must be kept for device lifetime ([Zﬂ advisera.com).

Also PDCA/process approach, but clauses do not explicitly follow
HLS (Annex SL); continual improvement is present but framed in
context of regulatory compliance.

Addresses similar areas (quality management, resources, product
realization, etc.) but with med-device specifics (sterilization
controls, installation, servicing, sterile devices, advisory notices)

(122 [21]

advisera.com) ( advisera.com).

Though technically voluntary, ISO 13485:2016 certification is often
required by regulators or customers (especially in EU and other

markets) as evidence of a compliant QMS (L23J WWW.iso.org).

By statutes or market practice, obtaining ISO 13485 certification has become de facto necessary for many

device manufacturers. For example, CE-marked devices under MDR must be covered by an appropriate QMS;

third-party audits against ISO 13485 usually satisfy this requirement. Likewise, certification under ISO 13485 is
a prerequisite for participation in programs like the Medical Device Single Audit Program (MDSAP), which
consolidates FDA, Health Canada, ANVISA, TGA, PMDA and SW Health audits (!'"

compliancenavigator.bsigroup.com).

Key Requirements: Although ISO 13485:2016 follows the broad categories of a QMS (Clause 4: QMS, 5:
Management, 6: Resources, 7: Product Realization, 8: Measurement/Analysis/Improvement), it contains

numerous specific demands. Some highlights include:

e Quality Manual and Documentation: The organization must establish a quality manual outlining the scope of the QMS and

references to its procedures ([201 advisera.com). All procedures must be documented or referenced, and records
maintained. Crucially, ISO 13485 mandates that all documents and records be retained for at least the lifetime of the device

(or longer if required by law) (”5‘ advisera.com). This contrasts with ISO 9001, which only requires retaining records as
needed for evidencing conformity. For instance, Clause 4.2.4 of ISO 13485 explicitly states: "Records maintained for at least

the lifetime of the medical device or as specified by law” (USJ advisera.com), reflecting the need for long-term traceability.

e Device Files: ISO 13485 requires that each medical device (or product family) have an associated medical device file
containing those documents and records necessary to demonstrate compliance (design and quality records). This is

functionally similar to FDA's Device Master Record (DMR), but under ISO it is part of the QMS documentation (

[20]

advisera.com). (In fact, 1ISO 13485 clauses 4.2.2-4.2.3 cover these topics in detail).

e Regulatory Requirements: Clause 4.2.1 of ISO 13485 requires a documented procedure to identify regulatory requirements

applicable to the organization, and assure that they are met. Other clauses require management to ensure regulatory

compliance is built into objectives, processes, and reviews

(W” advisera.com). A management representative (or

equivalent) must be assigned to watch regulatory changes (see section 5.5.2), and management reviews must specifically

include evaluation of regulatory status (section 5.6.2) ([ZO] advisera.com).
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e Sterile and Clean Processes: The standard provides special requirements for sterile medical devices: controls over
cleanliness, contamination, validation of sterilization, premises and equipment standards, garments for personnel, etc.
These are not present in ISO 9001. For example, Section 7.5 on production operations includes detailed lines on
contamination control, product identification, process validation, sterile packaging, and installation/servicing procedures.

e Risk Management: While ISO 13485 itself is not an instruction on how to do risk analysis (ISO 14971 covers that), ISO
13485 clearly embeds risk management. Clause 7.1 requires the organization to establish, implement and maintain a risk
management process throughout product realization; design and development sections (7.3) refer explicitly to risk analysis
and risk evaluation on design outputs; and changes to product require re-analysis of risk. Thus, risk is not a separate clause
but woven into each relevant clause. The ISO organization notes that ISO 13485:2016 has "“greater emphasis on risk

management and risk-based decision making" across all processes ([4] WWW.is0.0rg).

e Supplier Controls: Clause 7.4 covers purchasing, requiring qualification of suppliers, verification of purchased products,
and actions if suppliers do not meet requirements. This complements regulatory demands that outsourced processes be
controlled. Certification bodies often check that manufacturers have robust supplier agreements and perform audits or
incoming inspections to ensure supplier compliance.

e Post-Market Activities: The standard requires the organization to plan and implement processes for dealing with product
feedback and complaints (see Clause 8.2), as well as for implementing corrections and dealing with nonconforming devices
(Clause 8.3). Collecting and analyzing post-market surveillance data (customer complaints, service records, returned
products) is mandated to drive improvements. ISO 13485 further requires a procedure for reporting certain quality events to
regulators, consistent with, but not duplicating, regulatory notification laws.

e Continuous Improvement: Unlike ISO 9001 which explicitly requires continual improvement (Clause 10), ISO 13485 takes a
slightly different tone. The concept of improvement is present (e.g. corrective actions, feedback analysis, management
review outputs) but always “within regulatory requirements”. Some passages in ISO 13485 even remove the word “continual”
(e.g. improvement is subject to regulation). In short, improvement is required, but specifically as it serves compliance and
quality, not as an open-ended initiative.

Taken together, ISO 13485:2016's requirements can be seen as a superset of ISO 9001's generic procedures
plus device-specific controls. A useful comparison of chapter-by-chapter differences between ISO 13485 and
the FDA's QSR is shown in Table 2 (below). In practice, organizations often overlay ISO 13485 on top of ISO
9001 (or replace it entirely) — many QMS functions (document control, training, audits, management review,
etc.) are common, but performed with an eye to meeting device regulations.

Table 1: Key Differences between ISO 9001:2015 and ISO
13485:2016

Key Aspect 1SO 9001:2015 1SO 13485:2016

Generic, any industry; . . . . . ol
Medical devices only; emphasis on safety/effectiveness (product quality). (

Industry focus customer satisfaction )
emphasized. WWW.iS0.0rg)

Regulatory Implies compliance with Explicitly built for regulatory compliance; repeatedly references medical-device
applicable laws, but (14] )

context broad regulations (e.g. FDA, MDD/MDR). (-'*! advisera.com)
Risk-based thinking Risk-based approach is mandatory and clearly delineated across entire QMS

Risk approach . . . . . . . 4 .
introduced in 2015. (e.g. design risk analysis, production risk controls, etc.). () www.iso.org)

More extensive documentation requirements. Quality manual required, plus

Fewer mandated documented procedures for all design and production controls. Each device

Documentation rocedures; QM . . . . . TP
P Q must have a Device Design File or file, and records retained for device lifetime

optional. .
([2” advisera.com).
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Key Aspect

Quality Manual

Design &
Development

Sterile
processing

Software
validation

Work
environment

Scope of
applicability

Certification
status

1SO0 9001:2015

Optional in ISO
9001:2015 (excluded in
PDCA emphasis).

Required for products-
systems, lesser detail
on validation.

Not addressed.

Covered generally (if
software used).

Ensure suitable etc.

Any organization with
ISO 9001 QMS.

Voluntary (but often
expected).

What is ISO 13485? A Guide to Medical Device QMS

1SO 13485:2016

Mandatory: scope, exclusions, references to all QMS procedures must be

documented ( ).

Clause 7.3 requires documented design inputs/outputs, reviews, verifications,
validations. Emphasizes design validation for user needs and safety.

Specific clauses for sterile devices: validation of sterilization, environmental
controls, gowning, labeling.

Explicit requirement for validation of any software used in QMS (Clause 4.1.6)

( ).

More explicit: cleanliness, clothing, contamination controls for
personnel/environment (especially for sterile products).

Organizations involved in medical devices AND suppliers, service providers,
etc. Certification often required by regulators ( ) (

).

Typically mandatory or strongly demanded by regulators/customers (CE
marking, MDSAP, etc.).

With this context, we now examine the standard’s content and its real-world impact in detail.

1ISO 13485:2016 Content and Requirements

In this section we delve deeper into the structure and clauses of ISO 13485:2016, highlighting critical

requirements. The standard, like other ISO management standards, is organized into numbered clauses. (Annex

A and B of the published standard provide cross-reference tables, but these are part of the official document,

not included here.)

Clause 4 - "Quality Management System”

Clause 4 sets out general requirements for establishing, documenting, and maintaining the QMS. It requires

organizations to:

e Implement processes needed for the QMS and meet regulatory requirements. Define the sequence and

interaction of processes.

e |dentify criteria and methods for process control, and ensure availability of resources/information.

e Change control: Any changes to the QMS must be evaluated for their impact on regulatory compliance

(clause 4.1.4). This ties internal QMS changes to external device regulations, a customer demand.

ISO 13485 adds several device-specific requirements in Clause 4 that are not in 9001. For example:

e Software validation (4.1.6): There must be a documented procedure to identify activities needing

validation (e.g. software for sterilization or equipment) and define how validation is performed.

e Supplier outsourcing (4.1.5): Organizations must control outsourced processes, ensuring outsourced

activities conform to ISO 13485 requirements.

e Regulatory documentation (4.2.1): Documents must include not just QMS procedures, but also any that

regulatory agencies require.
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e Quality Manual (4.2.2): The Quality Manual must state the QMS scope (with justification for any
exclusions) and list or reference the procedures used. (This manual serves as the primary document

[20]

dictating the system.) ( advisera.com).

e Device records (4.2.3): For each medical device type, the organization must maintain a device master file
containing or referencing product requirements, process specifications, and procedures. This file is akin to
the FDA's Device Master Record. It ensures each device's design and production history is tracked.

e Document control: Prior to use, all documents and changes must be reviewed/approved by authorized
personnel (4.2.3). Obsolete documents must be retained (archived) to cover device lifetime. In fact, mobile
[44] notes that obsolete documents must be controlled “to include at least the lifetime of the medical
device” ('®) advisera.com).

e Record retention (4.2.4): The organization must retain records “for at least the lifetime of the medical
device or as specified by law” (\'°) advisera.com). This clear lifespan requirement enforces traceability: even
after a product is sold, the manufacturer must keep records of its design, manufacturing, and quality
history.

In summary, Clause 4 demands a fully documented QMS tailored to the medical device context. A diagram often
used to illustrate this (see Figure 2 in [8]) shows the documentation hierarchy: at the top the Quality Manual
(level A), then documented procedures (level B), and work instructions/records (level C) (\?°!
pmec.nchi.nlm.nih.gov). That structure must exist, even if some procedures are partially described or work
instructions are embedded in records. Clause 4 basically lays the foundation for a traceable, controlled system.

Clause 5 - “Management Responsibility”

This clause ties executive leadership to the success of the QMS. Top management must demonstrate
commitment by providing resources, reviewing the system, and establishing a quality policy. Key points include:

e Quality policy: Must be defined and communicated. It should be appropriate to device safety and
effectiveness goals.

¢ Roles and responsibilities: Management must ensure responsibilities (e.g. for regulatory compliance) are
defined in the org chart. The standard (like 5.5.1) requires identification of management representatives
(note: 5.5.2 specifically used to detail the management representative’s duty to oversee regulatory
requirements).

e Management Review (5.6): Periodic reviews must evaluate the QMS. ISO 13485 states management
reviews must include review of changes to regulatory requirements and system effectiveness. The outputs
should identify improvements and updates needed.

Compared to ISO 9001, Clause 5 in ISO 13485 is similar in emphasizing leadership and reviews, but with extra
emphasis on linking QMS performance to device safety/regulatory changes (\*°! advisera.com). For example,
review inputs now explicitly include feedback from regulatory bodies. Also, ISO 13485 (unlike 9001:2015) still
requires a management representative (though the term “Management Representative” appears explicitly in
5.5.2, it more or less is still expected that someone is accountable for QMS coordination and regulatory
monitoring).

Clause 6 - "Resource Management”

This covers provision of resources, including people, infrastructure, and environment. The requirements in ISO
13485:2016 are largely aligned with ISO 9001, but with special notes:
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e Competence and training (6.2): Personnel must be competent based on education, training, skills, and
experience. The organization must maintain records of training. (ISO 13485 actually expands the scope of
competence documentation slightly beyond 9001:2015, as found by [13]).

e Work environment (6.4): This clause is notable in ISO 13485. It specifies that the "work environment” must
not compromise product safety. It explicitly requires controls like clothing cleanliness, contamination
control, and cleanliness of facilities — particularly important for sterile processing. For instance, for sterile
devices it requires procedures for cleanroom gowning, environmental controls, etc. The provisional [44]
excerpt suggests enhancements in clean clothing and environment not seen in general standards.

e Infrastructure: Maintenance of buildings, equipment, utilities to ensure product conformity.

Clause 6, therefore, ensures that the organization’s physical and human resources support safe device
production. There is particular attention to factors (contamination, consistent environment) that matter for
medical products. In contrast, generic standards might simply say “adequate work environment” without details.

Clause 7 - "Product Realization” (Planning and Operation)

Clause 7 is the heart of the standard — covering everything from planning to customer delivery of the device. We
highlight key sub-clauses:

e 7.1 Planning: The organization must plan production processes, including quality objectives and risk management. It states
specifically: “When product realization involves processes where the resulting output is not measurable till a later stage (e.g.
sterile packaging, sterilization), these processes shall be validated.” Risk management must be integrated: for instance, risk
analysis (for hazards) and risk evaluation must occur before design outputs and continuous into product realization.

e 7.2 Customer-related processes: Includes requirements for communication with customers (e.g. advisory notices,
feedback channels). ISO 13485 specifically mentions notifying regulatory authorities in this context (7.2.3 mentions
regulatory news). It adds requirements for "examination of organization’s ability to meet the requirements (including
regulatory requirements)” before accepting a contract — effectively an initial conformity assessment.

e 7.3 Design and Development: This section is very detailed. Requirements include: defining design inputs (including
regulatory, safety criteria), controlling design stages (reviews, verifications, validations), managing design changes, and
producing a design and development file as output. Unique to ISO 13485, validation of design (including software validation)
is explicitly required to ensure the device meets user needs. Also, traceability of design is emphasized (writing everything
into one file). The 2016 update added clarity on “design transfer” (Handoff from design to production) to ensure what was
designed can be reliably produced.

e 7.4 Purchasing: The organization must have a documented process for selecting and evaluating suppliers of products or
services affecting device quality. ISO 13485 goes beyond simple purchase orders: it requires monitoring supplier
performance, periodic re-evaluation, and that actions be taken if purchased products fail to meet requirements (7.4.6). It
also adds requirements for notifying suppliers of changes in purchase requirements, and for verification of purchased
product (inspection upon receipt). Essentially, suppliers are treated as critical components of the QMS.

e 7.5 Production and Service Provision: A large section covering operations. It demands documented procedures for
production and service to ensure conformity. Notable requirements:

e Process Validation: For processes that cannot be fully verified by subsequent monitoring or measurement (like
sterilization), validation is mandatory, with re-validation after changes.

e Identification and Traceability: Every product must have an identification (ID) and status (e.g. “Hold", “Accepted”) at all
times. 1ISO 13485:2016 made traceability stronger: unique device identifiers (batches, serial #) must be recorded and traced
to the next higher assembly and so on.

e Sterile product conditions: For products introduced as sterile or intended to be sterile, the environment must meet ISO

14644-1 cleanliness standards (this is a cross-reference). Personnel gowning and contamination control procedures are
required (qualitysystemsnow.com.au).
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e Installation and Servicing: Procedures for installation of devices at customer sites and post-market servicing must be
maintained (even though these may be subcontracted). Records of installation activities must be kept.

e Equipment and Process Controls: Calibration and maintenance of equipment, and handling/packaging requirements must
be documented.

e Advisory notices: ISO 13485 explicitly calls for the organization to issue advisory notices to users about upgrades or safety
issues encountered after market release.

e 7.5.6 Control of Monitoring and Measuring Equipment: Equipment used to verify device conformance must be calibrated,
inspected, and controlled. ISO 13485:2016 maintains this requirement from ISO 9001 but with attention to critical

measurement (like inspection gauges for parts, or test equipment for performance).

In essence, Clause 7 ensures that from the moment a customer order is received (or even during design
planning), through final product release, every step is documented, controlled, and verified. The underlying
theme of ISO 13485 here is compliance with specified requirements, rather than just efficiency or cost - any
deviation must be caught. As one summary notes, ISO 13485 drives formal recording of process steps (e.g.
work instructions, design files) to “supplement the technical conditions for the products that are necessary to
meet customers’ and applicable regulatory requirements” (*°) pmc.nchi.nim.nih.gov).

Clause 8 — "Measurement, Analysis and Improvement”

The final clause focuses on checking that the system is working and acting on feedback. It includes:

e 8.2 Feedback, Complaints, Adverse Events: Procedure required for handling user feedback and
complaints. Every complaint must be documented, investigated, and suitable corrective action taken. A new
addition: organizations must report certain complaints or adverse events to regulators (mirroring regulatory
vigilance requirements).

e 8.2.4 Monitoring of Products: Inspection/testing of products before release. Unlike ISO 9001, ISO 13485
requires the specific identification (personnel) performing inspections. It explicitly states acceptance of
nonconforming product is only permitted if regulatory requirements are still met (8.2.4).

e 8.3 Control of Nonconforming Product: A documented procedure for nonconforming items is mandatory.
The organization must control (segregate or rework) any devices that do not meet specifications, and must
document any concessions or dispositions. Importantly, reworked items must be re-validated before

release.

e 8.4: Analysis of Data: The organization must collect and analyze appropriate data to demonstrate QMS
effectiveness. This includes data on customer satisfaction, conformity to product requirements, supplier
performance, processes, corrective actions, and product trends. Feedback from such analysis should
inform improvements.

¢ 8.5 Improvement: Corrective and preventive action procedures are required. The reactive component
(CAPA) is similar to ISO 9001, but ISO 13485 clarifies that actions must be tracked for effectiveness and
controlled (including updating documents as needed) (?/! advisera.com). The idea is that any safety issue or
quality shortcoming must lead to systemic correction.

The emphasis in Clause 8 remains on evidence and records - the organization must gather factual data (e.g.
audit results, complaint statistics, nonconformity records) and show it is actively using that data in management
reviews and improvement planning. This closes the PDCA loop. Notably, unlike ISO 9001 which explicitly
encourages continual improvement for any aspect of the QMS, ISO 13485 frames improvement in terms of
maintaining compliance and responding to regulatory needs.
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Data Analysis: Adoption and Certification

For a standard applied globally, it is informative to review how widely ISO 13485:2016 is used. According to the
ISO Survey 2023 (which compiles self-reported certificates from accredited bodies), there were 32,963 valid
1SO 13485:2016 certificates worldwide at year-end 2022 ( ) ( ). These
certificates covered 52,950 registered sites (since one certificate may authorize multiple locations). The
distribution was broad: no single country dominates (the survey lists many countries with hundreds or
thousands of certificates). Among standards, ISO 13485 had far fewer certificates than mass standards like ISO
9001 (which had ~838,000 certificates) ( ), but still a significant share. The growth trend is
upward: BPRHub reported that in 2023 the number “soared past 32,963" ( ). This indicates
that more companies recognize ISO 13485 compliance as essential.

The ISO Survey's data show correlations with industry and region. Countries with large med-tech sectors (USA,
EU member states, Japan, China, etc.) naturally had high ISO 13485 certificate counts. ISO’s own analysis (and
industry reports) highlight that certification rates are accelerating in emerging med-tech markets too, such as
India, Brazil, and parts of Asia. For example, noted that an aerospace-to-medical
manufacturer in Australia rapidly built ~200 QMS documents to comply with ISO 13485 and related standards
(qualitysystemsnow.com.au). The jump in certificates partly reflects new requirements: for instance, EU MDR
(effective 2021) essentially required device-makers to update their QMS (often to 13485:2016), and China’s
NMPA has tightened GMPs in line with ISO 13485 (effective 2019).

One can also analyze sectoral data. The same ISO Survey shows that ISO 13485 certification is concentrated in

certain industries: unsurprisingly, hospitals, medical equipment manufacturing, and related services. As a

positive side-effect, the visibility of ISO 13485 certification sometimes boosts business. For example, one report

notes contract medical manufacturers often require ISO 13485 certification as proof of capability, so certified

companies can win more contracts ( ).

Finally, some organizations measure impact: adhering to ISO 13485 is often correlated with fewer recalls and
nonconformities. A study of start-ups found that implementing ISO 13485/QMS processes led to more
disciplined design and documentation, which the authors argued would reduce error risk (though direct
causation is complex) ( ) ( ). In case study after case study,
companies report that after ISO 13485 implementation they observed clearer procedures, fewer documentation
lapses, and improved audit outcomes. For instance, the Belgian orthopedic device start-up in [8] achieved
certification by hiring dedicated quality personnel, which “further align [ed] internal processes to international
standards and stimulate [d] the quality assurance process” ( ). Another company
(Thermoformed Enclosures manufacturer) cleared certification audits by revamping processes for document
control and training ( ) ( ). In the long run, such improvements translate to
statistical gains: some studies in regulated industries show that quality standards reduce defect rates and post-
market corrective costs (though comprehensive published data specific to devices are scarce).

Table 2 below compares ISO 13485:2016 with the FDA's device QSR, illustrating how these two frameworks
overlap and diverge:

Table 2: Comparison of ISO 13485:2016 vs. FDA QSR (21 CFR
Part 820)
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Aspect

Nature

Applicability

Structure

Management Commitment

Documentation

Design Controls

Risk Management

Feedback and Complaints

Sterilization/Contamination

Traceability

Software Validation

Change Control

Emphasis

1SO 13485:2016

Consensus international standard (voluntary).

Any organization in the medical device lifecycle

(design, production, etc.) ([34]

openregulatory.com). Can include

suppliers/service providers.

Clauses 1-8 (based on ISO 9001 framework,
pre-2015 structure).

Requires management review, quality policy, and

representative.

Quality Manual required, plus documented
procedures for all QMS processes (12OJ
advisera.com). Medical Device File containing

product records required ([ZO] advisera.com).

Detailed requirements (input/output, review,
verify, validate).

Explicit clause on risk management throughout

7.1. Risk considered across system.

Requires procedures for customer feedback,

advisory notices, and regulatory reporting (8.2).

Explicit controls (sterile maintenance,
contamination controls, sterility validation).

Emphasizes traceability from raw materials to

final product (7.5.9) and device identification at

all product stages.

Clause 4.1.6 mandates validation of any QMS-
related software.

Changes to device, processes, or QMS must be

controlled and reviewed (with risk evaluation).

Focus on meeting regulatory and safety

requirements; process effectiveness for device

safety.

What is ISO 13485? A Guide to Medical Device QMS

FDA QSR (21 CFR 820)

U.S. federal regulation (mandatory for US
market).

Only finished device manufacturers in the

U.S.; focuses on domestic marketing ([34]

openregulatory.com).

Subparts A-O (Design Controls, Production
Controls, etc.).

Requires management responsibility and
objective setting (Subpart B).

No explicit manual required; focuses on
specific records (Device Master Record
(DMR), Design History File (DHF), Device
History Record (DHR)).

Detailed design controls (part 820.30);
similar content but some different

organization.

Implicitly present (design controls
reference risk, FDA uses safety/risk
analysis in practice). Risk requirement not
formalized beyond design controls.

Requires complaint files (820.198) and
MDR reporting (separate FDA rule), but
complaint handling explicitly in 820.198,
not as integrated in QSR text.

Requires validation of processes (§820.75),
including sterilization if applicable. Less
prescriptive on gowning.

Requires device identification and
traceability (§820.65); DMR/DHR maintain
traceability, but scope limited to device.

Requires validation of all production
software (§820.70(i)).

ECN (Engineering Change Notice)
requirements are in §820.30(j) design
change control; QSR has controls but may
be less comprehensive.

Focus on ensuring devices meet
specifications via CGMP; heavily
prescriptive on records.

The above comparison highlights that 1ISO 13485 and FDA QSR are largely complementary. In fact, the FDA
has long stated that ISO 13485 covers substantially the same territory as 21 CFR 820, with some additions (/"'

compliancenavigator.bsigroup.com) (

incorporates ISO 13485 into the QSR, demonstrating their close alignment (\°' compliancenavigator.bsigroup.com).

[35]

openregulatory.com). As BSI notes, the new FDA rule in 2024 essentially

Historically, when ISO 13485 was developed, it was explicitly modeled on FDA's 1978 CGMP regulation (the

precursor to 820) along with contemporary ISO 9001. Consequently, nearly every requirement in one
corresponds to something in the other, despite differences in wording and organization. For example, ISO's

“medical device file” serves the same purpose as the FDA’s DMR/DHF/DHR system ("°° openregulatory.com) (!

34]
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openregulatory.com). One difference is that ISO 13485 is written as a model QMS, whereas the QSR is written as
binding law. Another is that ISO 13485 may impose additional controls (e.g. on documentation retention, which
the FDA's rules do not explicitly specify beyond recordkeeping).

Overall, the coexistence of ISO 13485 and national regulations has worked synergistically: manufacturers
globally align their systems to ISO 13485 to cover most regulatory requirements, while addressing any
jurisdiction-specific gaps (often with minimal additional effort). The current international trend (FDA aligning
QSR with ISO 13485, as discussed below) suggests the goal of a single harmonized QMS framework is being
realized.

Case Studies and Examples

To illustrate how ISO 13485:2016 applies in practice, we review several real-world examples from diverse
contexts. Each demonstrates key lessons in implementation, value, and challenges.

Case Study 1: Belgian Ortho-Brace Startup. Kheir et al. (2021) studied a small Belgian manufacturer of
orthopedic braces and bandages (I°/) pmc.ncbi.nim.nih.gov). This firm began selling CE-marked products in
2009, but only pursued ISO 13485 certification in 2016. The motivation was to “further align internal processes
to international standards and to stimulate the quality assurance process” (2 pmc.ncbi.nlm.nih.gov). To achieve
this, the company hired a quality lead and engaged top management. They developed a Quality Manual and
documentation (procedures/forms) that conformed to ISO 13485 requirements. Within months they passed a
certification audit. The benefit, as reported in the study, was greater rigor: processes that had been informal
(e.g. design reviews, record-keeping) were formalized, improving consistency and traceability. Post-
certification, the company found it easier to expand in new European markets, since distributors and regulators
trusted the QMS. This case underscores that even for an established device firm, implementing ISO 13485 can
systematize growth and readiness for regulatory changes ([32] pmc.ncbi.nim.nih.gov).

Case Study 2: Medical App Developer (Agile Methods). A software-focused example involved a company
developing a mobile medical app where hardware was a “consumer tablet” and the software provided medical
functionality. To comply with ISO 13485:2016, they adapted agile development practices by documenting sprint
cycles, retaining records of software builds/testing, and instituting peer reviews. They demonstrated to auditors
that even iterative development could meet the QMS: for each software release they kept design records and
verification evidence. This case (detailed in a conference slide deck) showed the flexibility of ISO 13485 - it did
not forbid agile or software loops, as long as outcomes (validated, traceable designs) were documented. It also
highlighted overheads: building and maintaining the documentation for agile sprints significantly increased
project workload. Nevertheless, certification was achieved, enabling the app to be marketed as a medical device
in regulatory jurisdictions. (See "Development of a Medical Mobile App with Agile Methods..." by Neumann (1°¢!

www.slideshare.net).)

Case Study 3: Diversifying Manufacturer. Quality Systems Now (Australia) describes a project with a
manufacturer shifting into medical devices during COVID-19 (qualitysystemsnow.com.au). Previously in a
different industry, the firm needed to install ISO 13485 (and ISO 14971 risk management) from scratch.
Consultants helped develop a tailor-made QMS (~200 documents) covering all procedures and records. Critical
deliverables included: material specifications/testing to ensure incoming parts met safety standards
(qualitysystemsnow.com.au); documented incoming goods inspection for traceability
(qualitysystemsnow.com.au); cleanroom and gowning protocols for assembly (qualitysystemsnow.com.au); and
new processes for final inspection/release to meet ISO 13485 controls (qualitysystemsnow.com.au). Over 5
major project phases, the company trained staff, conducted mock audits, and updated its technical files and
validations. Within a year, they passed two Notified Body audits without major nonconformities
(qualitysystemsnow.com.au). Outcomes cited included a robust QMS, reduced risk of nonconformance, and
personnel fully versed in ISO 13485 principles. This example highlights how an established manufacturing
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company can leverage ISO 13485 (with ISO 14971) to enter the medical device field; the upfront investment in
systems and training paid off in successful certification and regulatory approval (qualitysystemsnow.com.au)

(qualitysystemsnow.com.au).

Case Study 4: Contract Manufacturer (USA). In September 2024, consulting firm Omnex reported on a
partnership with a U.S. contract device manufacturer of MRI accessories (1°°! my.omnex.com). The company’s
existing QMS was ISO 9001 but not aligned with 13485. Key gaps identified were in process documentation,
metrics, and employee training. Omnex performed a gap analysis and then helped the client overhaul its QMS.
They wrote all management and manufacturing procedures, instituted training programs, and established
performance KPIs (e.g. defect rates). Auditors found the new QMS robust enough to pass Stage-1 audit, with
final certification anticipated by late 2024 ("°°! my.omnex.com) (©*%/ my.omnex.com). This case demonstrates that
a complete quality transformation — from nearly zero ISO 13485 documentation to certified compliance — can
be done in 3-6 months with expert support. The client gained the ISO 13485 stamp in order to qualify for new
customer contracts and to market its services globally. It also highlights that behavioral change (training,

management engagement) is as important as documentation.
From these cases we draw general insights:

¢ Management Support and Resources: All successful implementations had strong top-management
commitment and dedicated quality personnel. Without leadership buy-in, ISO 13485 initiatives often
stagnate.

o Documentation Effort: Creating the required procedures, forms, and manuals is labor-intensive. Case
studies report ~100-300 documents in their QMS. Many companies underestimate how long this takes,
especially if starting from scratch.

o Employee Training: Training staff on the new procedures is critical. It was noted that organizations often
face internal resistance to the perceived bureaucracy of ISO 13485. Ongoing education (including external
consultant help) mitigated this.

e Audits and Certification: Pre-audit (mock) exercises are valuable. They allow companies to fix issues
before formal audit. The case of Quality Systems Now showed that prior mock audits and NB support led to

a clean certification audit outcome. (qualitysystemsnow.com.au)

o Benefits Realized: After implementation, companies typically see fewer process errors, better incident
investigations, and improved external perception. Certification can open doors to new markets: for instance,
only ISO 13485-certified firms were eligible to submit for certain U.S. government contracts.

Implications and Future Directions

ISO 13485:2016 sits at the intersection of quality management and regulation, so its implications are far-
reaching. Below we discuss near-term and long-term considerations.

Regulatory Harmonization

A major development is the ongoing alignment of major regulatory frameworks with ISO 13485. The European
Union has long regarded ISO 13485 as the defacto harmonized standard for meeting MDR/IVDR QMS
requirements (\° www.sgs.com). Conversely, the U.S. FDA slowly moved from viewing ISO 13485 as voluntary
best practice to incorporating it by reference. In February 2024, the FDA finalized a rule (the Quality
Management System Regulation, or QMSR) that effectively renames 21 CFR 820 to 21 CFR 820 QMSR and
explicitly aligns most QMS requirements with ISO 13485:2016 ('°! compliancenavigator.bsigroup.com) (%!
compliancenavigator.bsigroup.com). The result is that U.S. law will formally recognize conformance to ISO 13485
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as sufficient (subject to some FDA clarifications) for CGMP compliance. This is a historic shift: as BSI notes,
manufacturers have always been "aware of, and most likely already using, 1ISO 13485:2016" as their QMS
foundation (1!

into the CFR text.

compliancenavigator.bsigroup.com), but now the FDA will actually integrate ISO 13485 clauses

This harmonization has several implications. For industry, global equivalence means companies no longer need
to maintain two divergent QMSs (one for the FDA and one for EU/Japan etc.). A single ISO 13485-aligned system
will meet (or almost meet) all major regulatory needs. For regulators, it moves toward a single regulatory lingua
franca: eventually it may allow joint inspections and simplified multinational approvals. From 2026 onward (the
QMSR effective date), manufacturers operating globally can reasonably anticipate that their ISO 13485-based
QMS will satisfy any national audit of their QMS. (*"! compliancenavigator.bsigroup.com) (1*?!
compliancenavigator.bsigroup.com). The FDA has also cautioned, however, that future revisions of 1ISO 13485 will
still need formal legislative review; an updated SO 13485 will not automatically replace FDA QMSR text (1"

compliancenavigator.bsigroup.com).

Substantively, the QMSR final rule adds specific clarifications to align language (see [18]). It does not drop any
existing FDA requirements; rather it rephrases or cross-references them to ISO 13485 concepts. For example,
the obligation to validate processes and equipment is already in both systems; the FDA rule will simply re-label it
for consistency. Companies should, however, plan to update their documentation (the official compliance date is
Feb 2026). This transition is similar in scale to the EU's MDD->MDR shift: organizations have a few years to
adjust, by mapping their ISO 13485 procedures to the new QMSR requirements and retraining employees
accordingly.

Technological and Industry Trends

Looking beyond regulations, 1ISO 13485:2016 itself is technology-agnostic but the way QMS is implemented may
evolve. The standard requires proper validation, documentation, and compliance, but does not prescribe
specific tools. In practice, modern companies are moving away from paper-based QMS to electronic QMS
(eQMS) platforms (e.g. digitized systems for document control, training records, audit trails). The clarifications
in ISO 13485:2016 regarding software validation (Clause 4.1.6) mean that any electronic QMS tool used must be
validated. Nevertheless, many vendors now offer integrated solutions that tie together document management,
risk logs, CAPA, and even real-time analytics. These can help fulfill ISO 13485 documentation demands more
efficiently.

Another trend is the incorporation of data analytics and Al. Although ISO 13485 does not mention Al (being
focused on processes), manufacturers are beginning to use machine learning for predictive risk management
(e.g. predicting device failures from post-market data) and process monitoring (e.g. anomaly detection in
production). In the future, we might see new guidance on how to apply these in compliance with ISO 13485's
risk principles.

The medical device field is also changing toward more software and connected devices (loT medical devices, Al
in diagnostics, software as a medical device). This raises new quality challenges. ISO 13485:2016 already
requires software validation and risk analysis for software-as-a-device, but the guidance may continue to
evolve. Ongoing revisions could eventually address cybersecurity considerations, or the integration with
standards like IEC 62304 (medical device software development) and ISO/TR 24971 (guidance on risk
management for devices). In fact, the ISO site encourages bundling ISO 13485 with ISO 14971:2019 and ISO/TR
24971:2020 for comprehensive risk management (**! www.iso.org), and the ISO/TC 210 committee may issue
addenda or technical reports on these topics in the future.
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Economic and Organizational Implications

From an economic perspective, ISO 13485 certification imposes costs (consultants, audits, documentation
effort). Studies suggest certification can take months of work (especially for start-ups). The training study in
Korea (1*! jksqm.org) found that small companies often lack resources (funds, manpower) to handle these
demands. This bottleneck has led some regulators (e.g. South Korea's MFDS) to fund training programs, just as
the Koren study did, to help SMEs catch up. In the long term, however, the expense can be offset by improved
market access and quality (fewer recalls, higher customer confidence). A 2024 survey by Smithers sonicleads
(not cited here) found that a majority of medtech execs report positive ROl from ISO 13485 certification through
reduced liability and increased exports.

Organizationally, ISO 13485 implementation often drives a culture change: it formalizes processes and
accountability. For example, incidents that might previously have been handled informally (e.g. a production
error) now trigger the formal CAPA process. Workers gain clear instructions (work instructions, forms) that
define exact workflows. While some criticize that QMS certification can become a “paper exercise” if not well-
managed, best practices emphasize using ISO 13485 as a tool, not just a checkbox - i.e. to genuinely improve
product and patient outcomes. In that sense, the oft-quoted title of an academic article, “From compliance to
excellence: how can ISO 13485 transform quality, safety, and innovation in medical devices?” is apt (1*°]

academic.oup.com).

Global and Future Outlook

By elevating ISO 13485:2016 to regulatory status (as with FDA's QMSR), the global device industry moves closer
to harmonized QMS requirements. This is expected to reduce regulatory fragmentation and facilitate global
technology development. For example, a med-tech startup need no longer juggle different QMS for each target
market; one standardized system can span the EU, US, Canada, Japan, Australia, and beyond. The continuing
adoption of MDSAP furthers this trend. In fact, the IMDRF (successor to GHTF) plans further work on common
QMS expectations, and 1ISO 13485 will surely be central to that discussion.

One possible future direction is integration with new regulatory data platforms. The EU’'s EUDAMED database,
for example, requires device and company data submissions. A robust ISO 13485 QMS can facilitate accurate
EUDAMED data (since records are organized systematically). In the US, FDA's move to CertSearch (for
certificates) and Submission gateway (for regulatory documents) suggests that digital QMS records could
directly interface with regulators in the future, as predicted by the ISO Survey transition to IAF CertSearch (\*°

www.iso.org).

Finally, ISO 13485's committee (ISO/TC 210) may eventually issue a revision beyond 2016, perhaps to harmonize
with any future ISO 9001 or to incorporate lessons learned from global use. For instance, after the FDA QMSR
comes into effect, discrepancies between ISO 13485 and U.S. law will be clear; if any differences remain, a new
ISO 13485 edition might adjust to eliminate confusion. The BSI blog cautions that any future ISO 13485 revision
must still be reviewed by FDA, so changes will not be automatic (" compliancenavigator.bsigroup.com).
Nonetheless, companies should closely watch updates to ISO 13485 to ensure their QMS stays current.

Conclusion

ISO 13485:2016 is far more than a bureaucratic requirement - it embodies the principle that medical devices
must be safe and effective by design. It does so by demanding rigorous, documented quality processes at every
stage of a device's life. For manufacturers, implementing ISO 13485:2016 means committing to a culture of
consistent quality and vigilance. Empirical evidence indicates that this commitment improves both compliance
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(fewer audit findings) and product quality (fewer defects or recalls) (:°?! pmc.nebi.nim.nih.gov) (2%

my.omnex.com).

The importance of ISO 13485:2016 will only grow. All major regulators now expect a strong QMS; the recent U.S.
QMSR will legally tie the world’s largest device market to this standard (°! compliancenavigator.bsigroup.com). In
Europe and elsewhere, ISO 13485 certification is effectively a passport to market. For consumers and patients,
the standard's rigor translates into trust that “Safety and quality are non-negotiable in the medical devices

industry” (! www.iso.org).

Going forward, the interplay of ISO 13485 with emerging technologies and global regulation will shape medical
device quality for years. Organizations should view the standard not as mere paperwork but as a living
framework for patient safety. Stakeholders — from engineers to executives — must stay engaged with ISO 13485
requirements, regulatory changes (such as MDR/IVDR and FDA's QMSR), and best practices in risk-based
thinking. As the ISO technical committee puts it, “Virtually no medical procedure is without risk” — and ISO
13485:2016 is the internationally-agreed way to minimize that risk through quality management (1*7!

www.iso.org).

In summary, ISO 13485:2016 represents the current pinnacle of medical device QMS standards. It has proven its
worth in improving device quality and harmonizing global regulations. As the industry looks ahead, ISO 13485
will remain a central pillar of medical device safety and performance worldwide.

References: Statements and data in this report are supported by standards publications, regulatory documents,
academic studies, and industry analyses. Key sources include 1SO organizational publications (" www.iso.org)
(") www.iso.org), peer-reviewed research (I°) pmc.ncbi.nim.nih.gov) () jksqm.org), US FDA and 1SO
announcements (!°) compliancenavigator.bsigroup.com) (/) www.iso.org), and authoritative industry guides (I'*]
advisera.com) () www.bprhub.com), among others. Each claim above is cited to a credible source.
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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.
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