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Introduction

oday'’s global medical devices industry faces many challenges.

From providing basic treatments, through to utilizing

sophisticated new technologies, companies are operating in

a highly regulated and increasingly competitive environment.
The long-term goal is to seek or secure harmonization across the
regulations. Some of this is being driven by the International Medical
Device Regulators Forum (IMDRF). This group has a number of differing
regulatory projects under development, some of which have already
been released — such as the Medical Device Single Audit Program
(MDSAP).

In this requlated market, published standards also have a significant
role to play. Although many of these standards may have originated at
a local or national level, the efforts of organizations such as ISO and
IEC, ensure that there is an increasing international consensus. This
allows for manufacturers to design and produce a smaller number of
variants to access different markets, thus helping them to be more
effective and efficient in managing their cash, raw materials and
finished goods stock.

Both ISO and IEC have committees managing a wide range of standards
for use in the design, development and manufacture of medical devices.
ISO committees also cover what might be described as the horizontal
standards. These are applicable across all medical devices and cover
topics such as quality management systems, risk management,
symbols and labeling, sterilization, bio-compatability and toxicology.

All standards exist in a constant cycle of update and
review. Committees of experts ensure every standard
reflects the latest thinking by following due process as
specified by the individual standards organizations. Many
of these experts come from companies or organizations
working directly in the relevant fields. Getting involved in these
committees gives businesses the opportunity to influence the content
and direction of the final published standard, putting them at the
forefront of the latest developments.

For companies that are not able to participate, it is nonetheless
important that they ensure their use and application of all relevant
standards is current and up to date. Furthermore when a later revision
of the standard is published, they will need to have processes and
systems in place to assimilate these changes to maintain continuing
regulatory compliance.

This report will look at some of the most recent changes in regulatory
requirements for the manufacturers of medical devices. It also looks at
how integrating standards into every stage of a product’s development
cycle is essential to its eventual success in international markets e
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Quality

management:

Key considerations for medical
device manufacturers

uality management standards are essential for everybody
involved in the medical device supply chain. They have a
direct and significant impact on all aspects of a product's
lifecycle, from the first initial stages of design and production,
right through to the effect it has on the quality of life of the end user.
But perhaps most importantly, they are a vital component in meeting
regulatory requirements when bringing a product to market.

The two main quality management standards for manufacturers of
medical devices, ISO 9001 and ISO 13485, have both seen recent
revisions and a resulting divergence in some of their content. The most
obvious difference between the two standards is in their focus and
scope. ISO 9001:2015 is concentrated on providing a quality product
and is a general and generic standard for all quality management
systems. ISO 13485:2016, however, is specific to the medical device
sector and driven by the need for regulators to ensure that equipment
produced is both safe and effective.

This regulatory emphasis manifests itself most fully in the required
processes. ISO 13485:2016 maintains the necessity to record key
processes and related documentation in a quality manual, whereas I1SO
9001 gives more flexibility, allowing an organization to determine which
documentation is maintained to ensure consistent results.

ISO 13485 has been revised to help manufacturers comply with global
medical device regulations, building on the knowledge from all previous
versions. It also includes expertise from quality system experts around
the world, bringing increased requirements throughout the document,
which covers all aspects of the device lifecycle. ISO 9001 allows

much greater flexibility, with top management being able to assign
responsibilities and authorities. It also has a much stronger emphasis
on operational processes and how these enable an organization and its
products to meet customer demands.
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Key standards

With more than a million organizations certified to ISO 9001, it's the most widely
recognized standard in the world. It sets out requirements for quality management
systems and is suitable for all types of organizations

ISO 13485 specifies the requirements for a quality management system for organizations
involved in one or more stages of the life cycle of a medical device. It provides the basis for
ensuring consistent design, development, production, installation and delivery of products
that are safe for their intended purpose.

Another significant difference between the two standards is how they
facilitate continual improvement. ISO 9001 continues its focus on
customer satisfaction, meanwhile I1SO 13485 requires organizations to
concentrate on the continuing suitability, adequacy and effectiveness
of the quality management system, and the safety and performance of
the medical device. Yet it is the similarities between the two standards
that remain far more prevalent, and when working together, they
provide a comprehensive quality management system for organizations
operating within the sector’s supply chain.

Both standards underline that the adoption of a quality management
system is a strategic decision, which must be integrated into planning
to ensure it aligns with commercial imperatives. Both standards require
organizations to be clear in their role and purpose in the supply chain,
and both start the product realization process by determining customer
needs to drive product specifications.

In addition, both revised standards have maintained the use of the
process approach, with the Plan-Do-Check-Act (PDCA) cycle as their
core methodology. They also both advocate the use of risk assessments
as the basis of decision-making, as well as the application of risk
management to the quality management system processes.

Both standards have also been updated to reflect a shift from the
identification of training needs, to the competency of employees.
Both have a renewed emphasis on the determination of the necessary
buildings, equipment and other resources, such as information
technology, that are essential to processes and for ensuring product
conformity. And both emphasize the use of statistical data analysis to
guide actions and decisions.

But perhaps most importantly, when businesses are engaged in

the implementation of a quality management system, they need to
understand how the similarities and differences between I1SO 9001 and
ISO 13485 could influence the direction of future development. Is the
priority to meet the demands of the regulator, the customer, or both?

It is essential that an organization’s senior management should seek to
recognize how each of these two revised standards can work separately
or together to achieve their goals and objectives o
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Visibility for the
road ahead:

Why it is essential to integrate standards
from the very start of product development

ew ideas are not exclusive to big companies and

organizations. Innovation comes from everywhere and many

of today's medical device entrepreneurs are likely to have

very little previous exposure to the requirements of a heavily
regulated sector. In the early stages of development resources can be
limited, so it is crucial that products are brought quickly and efficiently
to market. This pressure to drive forward can result in an apparent
conflict between the rapid deployment of a new concept, and the need
to consider and meet a number of regulatory requirements.

However, there is no inherent reason for innovation to be chaotic, and
there are many benefits to embracing the standards and structures
that will be required to meet regulatory requirements right from the
start. By applying the processes embodied by regulations, it is possible
to proceed confidently towards final regulatory approval by the most
efficient and effective path.

Formulated and continually reviewed by committees of international
experts, standards are the physical embodiment of decades of industry
experience. Utilizing them from the design stage provides the assurance
that as each new phase of development is embarked upon, the design
team hasn't overlooked something that could jeopardize success.

The reality is that a lack of structure can lead to entrepreneurs moving
forward on the basis of bad assumptions, resulting in wasted time
and, ultimately, a lack of the detailed documentation necessary to
demonstrate compliance. One of the most common causes for the
failure of start-ups is in reaching a relatively mature design stage only
to discover that much of the early work will not meet final regulatory
requirements.

At some point in the development of most new products, it is highly
likely that funding will need to be secured. Whether approaching
venture capitalists, investment bankers or government grant
applications, anyone putting their resources behind a project will want

to be reassured of the highest possible chance of success. Generating
the appropriate amount of documentation will be of significant

value when writing a grant application or business justification for
independent financiers.

Many types of documentation will be needed to finally deliver a
product to market. Quality plans, project schedules, risk management
files, regulatory strategies, verification and validation matrices, as

well as packaging, sterilization and usability requirements, will all

have a significant role to play. For the major markets of the world,
directives include Directive 90/385/EEC regarding active implantable
medical devices, Directive 93/42/EEC regarding medical devices and
Directive 98/79/EC regarding in-vitro diagnostic medical devices.
Related regulations include FDA 21CFR part 820 (USA), Regulation (EU)
2017/745} and 2017/746, CMDR (Canada), PMD Act (Japan)

Entrepreneurs and innovators will rarely have the in-house systems and
resources to negotiate the regulatory landscape and it is important that
they partner with regulatory and compliance consultants to help them
understand some of the less visible pitfalls on the road ahead. There are
many considerations, for example, that need to be taken into account
when upscaling for production, such as whether the device needs to be
sold sterile? If so, which unique environmental controls will be needed?

The ultimate end game of all regulation is to achieve full risk
management. The final device must be as safe as possible within the
context of its clinical function and anyone with a product to sell must
be able to demonstrate that all potential sources of harm have been
identified, understood and prevented. In today's integrated world,
regulatory requirements are fundamentally similar. By embracing
internationally recognized standards from the earliest stages of
conception and design, new medical devices will have the best chance
of success in the global market o
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Key standards and regulations
for the development of
mMedical devices
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Regulations

o Regulation (EU) 2017/745 of the European Parliament and of the Council of 5
April 2017 on medical devices, amending Directive 2001/83/EC, Regulation
(EC) No 178/2002 and Regulation (EC) No 1223/2009 and repealing Council
Directives 90/385/EEC and 93/42/EE

9 Regulation (EU) 2017/746 of the European Parliament and of the Council of
5 April 2017 on in vitro diagnostic medical devices and repealing Directive
98/79/EC and Commission Decision 2010/227/EU

DIIIIIIIIIIIIIDISDS | FFS

LLLKLKLKLLE

. . . . s B
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Medical electrical equipment. General requirements for basic safety and essential performance. 1
P

ISO 14971 Medical devices. Application of risk management to medical devices.

Clinical investigation of medical devices for human subjects. Good clinical practice.
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1ISO 10993 Biological evaluation of medical devices. Tests for irritation and skin sensitization.
Medical devices: Application of usability engineering to medical devices.

Medical devices. Symbols to be used with medical device labels, labeling and information to be
supplied. General requirements.

ISO 15223-1

Note: The above publications are generally referred to as ‘horizontal standards’, applicable to all types of medical devices.
More detailed, product-specific requirements can be found in what are known as ‘vertical standards’, for example

ISO 80601-2-13 Medical Electrical Equipment Particular Requirements for basic safety and essential performance of an
anesthetic workstation.
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Medical
apparatus using
alpha, beta or
gamma radiation

US $112 million

Medical x-ray
apparatus

Medical, surgical or
laboratory sterilizers
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he publication of the staple text of the European Union (EU)

Medical Devices Regulation, and the In Vitro Diagnostic

Medical Devices Regulation, in May 2017, documents the

political agreement between the three EU institutions — the
Commission, the Parliament and the Council — on the contents of the
revision of the EU legislation for medical devices.

The revision extends the scope of the legislation beyond the
manufacturer to cover the responsibilities of operators throughout the
supply chain and will have a significant impact on anyone providing
medical devices to countries in the EU. The availability of the text means
manufacturers, authorized representatives, importers and distributors
will be able to access how they will be affected by the changes and

plan the necessary steps they need to take to meet any new regulatory
requirements.

There will be no automatic acceptance (i.e. grandfathering) of existing
CE-markings. Changes to the definition of what constitutes a ‘medical
device' means that all products will need to be reviewed against the

Updating the quality management systems (QMS) will be a critical

step in being able to CE-mark a device under the Regulation. It

requires the QMS to be the place where the regulatory requirements
come together to be implemented systematically throughout the life
cycle of the device. It is the QMS that will need to drive the changes

in the organization’s processes and it is the QMS that will define

and document the roles and responsibilities necessary. Ultimately,
manufacturers must have a person responsible for regulatory
compliance available within their organization, unless they are
recognized as a micro or small enterprise, in which case it is permissible
to utilize consulting support, provided the manufacturer has unimpeded
access.

The Regulation defines additional detail for the content of the technical
documentation and requires that the information be presented in

a clear, organized, readily searchable and unequivocal way. It also
requires manufacturers to have sufficient financial coverage for
potential liabilities in the event of claims for compensation for damage
caused by their devices.

() - revised requirements. It is essential for businesses and organizations to
- ; E - o iy fully understand how these changes in definition will affect their current | There are many implications for the information that manufacturers are
re u a I O n S I = - product portfolios. For example, ‘medical devices' now include some required to provide on labels and in instructions. Whether on the device,
products that were previously defined as ‘accessories’, such as those the packaging, a website or in the instructions for use, everything
. intended for cleaning, disinfecting or sterilizing. is likely to need to be changed to comply with the requirements.

The Regulation also contains significant changes in manufacturers'

Consequently, sterilization indicators that were previously outside

the EU Medical Devices Directive are now defined as accessories to

the sterilizing equipment and are, thus, covered by the regulation.
There is also clarification that software intended to be used for medical
purposes, is an ‘active medical device’, whereas software for general
purposes (even when used in a healthcare setting or for lifestyle and
wellbeing applications) is not. Also, included for the first time are
requirements for products without an intended medical purpose, for
example contact lenses with no correction for vision.

Clinical evidence will need to be reviewed, especially where it relies on
demonstration of equivalence with a comparator. There must be no
significant difference in the performance and safety of a device and
the comparator and it will be necessary to justify that the device is
equivalent, based on its technical, biological and clinical characteristics.
This needs careful review as the regulations require a formal contract
to be in place between the device manufacturer and the manufacturer
of the 'predicate’ device to which equivalence is being claimed. Many
internal procedures will need to be adapted to the requirements of the
Regulation. Design and development plans will need to be adjusted

to address the increased requirements for clinical evidence, as well

as considering many other factors, such as the use of hazardous
substances and post-market clinical follow-up (PMCF).

Disclaimer

approach to the post-market area, including post-market surveillance
(PMS) planning and implementation, vigilance reporting and handling
field safety corrective actions.

Further changes are likely and there are more than 40 identified areas
where additional detail will be produced by the European Commission
in the form of delegated and implementing acts that are yet to be
published. In addition, it is likely that a substantial body of guidance will
be needed to ensure that the implementation is uniform.

The Medical Device and In Vitro Diagnostic Medical Device Regulations
are the result of the planned revision of the EU Medical Devices
Directives and represent the most significant change to the European
legislation for medical devices for nearly 20 years. Understanding the
requirements is key to developing an implementation plan in order to
ensure continuing regulatory compliance and the ability to provide the
EU market with safe medical devices that perform as intended

While this paper is focused on the Medical Devices Regulation, in many aspects the requirements of the In Vitro Diagnostics Medical Devices
Regulation parallel the Medical Devices Regulation. The material presented here is intended to be as generic as possible and applies in large part to

both regulations.
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Why choose BSOL?

0 A faster, easier way to work with standards.

0 Available 24/7 and revised every single day, BSOL keeps subscribers completely up to date.

0 Using an out of date document could mean product recall or a project failure. BSOL brings peace of mind,
because it guarantees everyone has access to the right documents, wherever they are in the world.

BSOL is a comprehensive online standards library giving access to
over 95,000 internationally recognized standards including ISO,
EN, BS, CEN, CENELEC, ASTM and IEC standards in one easily
searchable and cost effective solution.

Download standards anywhere in the world

Registered users can find what they are looking for in seconds — searching by number,
keyword or phrase, standards can be viewed through the BSOL online viewer or
downloaded as PDF.

80,000

clients operating in

182

countries

Automatic update alerts

Group email alerts send notifications around key standards to all registered users
letting them know what's changed and when.

Flexible, cost-effective access

Subscribers can choose from 53 subject-related modules or build a custom collection with the
standards crucial to their business.

Stay ahead with exclusive content

BSOL is the only way to subscribe to PAS documents, BSI books and draft standards,
connecting customers to the latest innovations and trends and leaving them best placed to
anticipate and influence the future of their industry.

2,890

new standards were
published last
year

We use standards to inform all
aspects of our business, from
the medical standards, which are a
legislative requirement, to those covering
environmental and quality management
systems and health and safety. ”

Martin Lockton, Regulatory Affairs Manager, Specsavers
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countries

over

95,000

recognized standards
including ISO, EN, BS,
CEN, CENELEC, ASTM
and IEC

42,655

users worldwide downloaded

3,800,600

standards and related
documents

Unrivaled depth

Businesses with older equipment or buildings can search a complete archive of historical standards from as far back as 1919.

Dedicated support

The BSOL Knowledge Centre provides free access to experts via the phone, or email.

Reduced costs

Tracking and maintaining a library of documents costs precious time. A BSOL subscription means customers will never purchase another duplicate
document.

Reduced risk

Having guaranteed access to the latest standards helps reduce liability and risk of using out of date documents. It also makes compliance with
contracts or audit requirements simple.

Three ways to work with BSOL

0 Subscribe to the full collection 9 Subscribe to subject based modules e Create a custom collection
The full collection contains over 95,000 The BSOL database is broken down into Choose from the complete BSOL library to
internationally recognized standards including 53 standards based modules and 3 book build an easily accessible collection of the
ISO, EN, BS, CEN, CENELEC, ASTM and IEC modules. Each module contains all the standards.
standards. standards related to a specific subject,

and many contain thousands of individual

standards.

For more information go to: https://www.bsigroup.com/bsol
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Training and
certification

Why train with BSI?

BSl is one of the world's leading providers of training, information and knowledge on standards.

Expert teams tailor top quality training to organizations of all sizes and for every type of activity - ranging from leading multinationals and
innovative start-ups to educational institutions, governments and charities.

BSI tutors work across the world to transfer the knowledge, skills and tools needed to promote excellence
and embed change. These trainers will:

v" Determine how standards can help your organization

v Help teams plan and implement necessary standards

v" Embed monitoring, auditing and compliance

For more information go to https://www.bsigroup.com/en-GB/our-services/trainin

Certification

For over a century, BSI has led the way in standards. Certifying with BSI sends a clear
message to customers, competitors, suppliers, staff and investors that a business is
committed to being the best it can be.

With more than 80,000 certified clients and more full-time assessors than any other certification body
worldwide, BSI is one of the largest and most experienced certification providers. Driven to ensure the
long-term health of your company, after certification, BSI will provide regular visits to assess and ensure
compliance, carefully matching their industry experience to customer need and giving free analysis,
benchmarking performance against other organizations in the same sector.

For more information go to: https://www.bsigroup.com/en-
GB/our-services/certification/

bsi.
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Disclaimer

Whilst every effort has been made to ensure the accuracy of the material in this document, BSI and the report’s authors will not be liable for any
loss or damages incurred through the use of the report. @BSI

The British Standards Institution (BSI, a company incorporated by Royal Charter), performs the National Standards Body activity (NSB) in the UK.

BSI, together with other BSI Group Companies, also offers a broad portfolio of business solutions other than the NSB activity that help businesses
worldwide to improve results through Standards-based best practice (such as certification, self-assessment tools, software, product testing,
information products and training).
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