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Preface

This document was produced by the Globa Harmonization Task Force, avoluntary
consortium of representatives from medica device Regulatory Authorities and Trade
Associations from around the world. The document isintended to provide non-binding
guidance to Regulatory Authorities for use in the regulation of medical devices and has been
subject to consultation throughout its development and endorsement by the current Chair.
Endorsement by the Chair signifies acceptance by consensus amongst members of the GHTF
Steering Committee, as a document to be promoted by al members of the GHTF.

The primary way in which the Globa Harmonization Task Force (GHTF) achievesits
godsis through the production of harmonized guidance documents suitable for
implementation or adoption by member Regulatory Authorities or by nations with developing
regulatory programmes.

There are no redtrictions on the reproduction, didtribution, trandation or use of this
document however, incorporation of this document, in part or in whole, into any other
document does not convey or represent an endorsement of any kind by the Global
Harmonization Task Force.
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1 Introduction

The objective of the Globa Harmonization Task Force (GHTF) isto encourage
convergence a the globd leve in the evolution of regulatory systems for medica devicesin
order to facilitate trade whilst preserving the right of participating membersto address the
protection of public hedth by regulatory means considered to be mogt suitable. Thisis
achieved by identifying and developing areas of internationa co-operation in order to
facilitate progressive reduction of technical and regulatory differences in systems established
to regulate medica devices.

The GHTF hasidentified as a priority the need to harmonize essentid safety and
performance criteriafor amedica device that alow the manufacturer to demongirate its
product is suitable for itsintended use. This god was achieved through the publication of
guidance on the subject entitled Essential Principles of Safety and Performance of Medical
Devices (SG1/N0O20 of June 30, 1999) that applied to the mgority of medical devices but not
to in vitro diagnostic devices. This document is now revised to include specificaly medical
devices for thein vitro examination of specimens derived from the human body and
super sedesthe previous version.

Himinating differences between jurisdictions decreases the cost of gaining regulatory
compliance and alows patients earlier access to new technologies and treatments.

This guidance document has been prepared by Study Group 1 of the Globd
Harmonization Task Force (GHTF). Comments or questions about it should be directed to
ether the Chairman or Secretary of GHTF Study Group 1 whose contact details may be
found on the GHTF web page.

2 Scope

The purpose of this document is to describe generic product performance criteria,
collectively referred to as ‘essentia principles, that may be used to assess the safety of a
particular medica device. A manufacturer is able to demondrate its medica device is safe
by reviewing these essentid principles, selecting those that are rlevant to a particular device,
and ensuring through its design and manufacturing controls that its device meets them.

This document appliesto dl products thet fal within the definition of amedica
device that gppears within the GHTF document Infor mation Concerning the Definition of the
Term*“ Medical Device” , including those used for the in vitro examination of specimens
derived from the human bodly.

The operation of a quaity management system, the use of standards, post-market
vigilance, the pre-market review of atechnicd file, type testing and fina product testing, are
al important means, which may individudly or jointly be utilized, to achieve compliance
with the Essential Principles. These matters are not addressed in this document.
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There may be further safety and performance principles for devices incorporating
substances derived from tissues of human or animd origin. This suggests there may be a
need for further review of the Essentid Principles at sometime in the future.

This document has been developed to encourage and support globa convergence of
regulatory systems and the means of achievement. It isintended for use by medica devices
Regulatory Authorities, Conformity Assessment Bodies and industry, and will provide
benefits in establishing, in a consstent way, an economic and effective agpproach to the
control of medica devicesin the interest of public hedth. The document will be of vaue to
countries developing or amending regulations.

The regulaory requirements of some countries may not, at present, reflect the
contents of this document.

3 References

Final documents

SG1/N009 Labelling for Medical Devices

Final documentsthat have been super seded

SG1/N012 Role of Sandards in the Assessment of Medical Devices.
SG1/N020 Essential Principles of Safety and Performance of Medical Devices
Documents available for public comment at 5 October 2002

SG1/N011 Summary Technical Documentation for Demonstrating Conformity to the
Essential Principles of Safety and Performance of Medical Devices.

SG1/NO15 Medical Devices Classification.

SG1/N029 Information Document Concer ning the Definition of the Term ‘Medical Device'.
SG1/N043 Labelling for Medical Devices (including In Vitro Diagnostic Devices).
Documents being prepared for public comment

SG1/N040 Premarket Conformity Assessment for Medical Devices.

Sandard

1SO 14971:2001 Medical devices— Application of risk management to medical devices.
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4 Definitions

Clinical evaluation: Thereview of rdevant scientific literature and/or the review and
assessment of data collected through clinical investigation.

Clinical investigation: Any designed and planned systematic study in human subjects
undertaken to verify the safety and/or performance of a specific device. (Source —
ISO/DIS 14155-1)

Device for self-testing/self-administration: Any device intended by the manufacturer to be
able to be used by lay personsin anon-clinica environment. (Source — based on
European Directive 98/79/EC)

Harm: Physicd injury or damage to the health of people or damage to property or the
environment. (Source— |SO/IEC Guide 51:1999)

Hazard: Potentiad source of harm. (Source — 1SO/IEC Guide 51:1999)

Intended use/ purpose: The objective intent of the manufacturer regarding the use of a
product, process or sarvice as reflected in the specifications, instructions and
information provided by the manufacturer.

Medical device: Refer to GHTF guidance document: Information Concerning the Definition
of the Term “ Medical Device” (SG1/N029).

Perfor mance evaluation: Review of the performance of amedica device based upon data
dready avallable, scientific literature and, where appropriate, laboratory, animal or
clinicd invedigations

Regulatory Authority (RA): A government agency or other entity that exercisesalegd
right to control the use or sde of medica devices within its jurisdiction, and may take
enforcement action to ensure that medical products marketed within itsjurisdiction
comply with lega requirements. (Source — EU-Canada MRA)

Risk: Combination of the probability of occurrence of harm and the severity of that harm.
(Source — ISO/IEC Guide 51:1999)

Specimen:  The discrete portion of abody fluid or tissue taken for examination, study, or
andyds of one or more quantity or characterigtic to determine the character of the
whole.

NOTE: for amore complete list of definitions refer to Compilation of Definitions used in
Study Group 1 Documents (SG1/N047).
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5 Essential Principles of Safety and Performance of Medical Devices
(including In Vitro Diagnostic Devices)

General Reguirements

5.1  Medicd devices should be designed and manufactured in such away that, when used
under the conditions and for the purposes intended and, where applicable, by virtue of
the technica knowledge, experience, education or training of intended users, they will
not compromise the clinical condition or the safety of patients, or the safety and hedlth
of users or, where gpplicable, other persons, provided that any risks which may be
associated with their use condtitute acceptabl e risks when weighed againgt the benefits
to the patient and are compatible with ahigh level of protection of health and safety.

5.2  Thesolutions adopted by the manufacturer for the design and manufacture of the
devices should conform to safety principles, taking account of the generaly
acknowledged dtate of the art. When risk reduction is required, the manufacturer
should control the risk(s) so that the residua risk(s) associated with each hazard is
judged acceptable. The manufacturer should gpply the following principlesin the
priority order listed:

. identify known or foreseesble hazards and estimate the associated risks
arisng from the intended use and foreseegble misuse,
eliminate risks as far as reasonably practicable through inherently safe
design and manufacture,
reduce asfar asis reasonably practicable the remaining risks by taking
adequate protection measures, including darms,
inform users of any resdud risks.

5.3  Devices should achieve the performance intended by the manufacturer and be
designed, manufactured and packaged in such away that they are suitable for one or
more of the functions within the scope of the definition of amedical device applicable
in eech juridiction.

54  Thecharacterigtics and performances referred to in Clauses 5.1, 5.2 and 5.3 should not
be adversealy affected to such a degree that the health or safety of the patient or the
user and, where applicable, of other persons are compromised during the lifetime of
the device, asindicated by the manufacturer, when the device is subjected to the
stresses which can occur during normal conditions of use and has been properly
maintained in accordance with the manufacturer’ singructions.

5.5  Thedevices should be designed, manufactured and packed in such away that their
characterigtics and performances during their intended use will not be adversdy
affected under trangport and storage conditions (for example, fluctuations of
temperature and humidity) taking account of the ingtructions and information
provided by the manufacturer.
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5.6  Thebenefits must be determined to outweigh any undesirable sde effects for the
performances intended.

Design and Manufacturing Requirements

5.7  Chemical, physical and biological properties

5.7.1 Thedevices should be designed and manufactured in such away asto ensure the

characteristics and performance referred to in Clauses 5.1 to 5.6 of the 'Genera

Reqw rements. Particular attention should be paid to:
the choice of materids used, particularly as regards toxicity and, where
appropriate, flammability,
the compatibility between the materids used and biologicd tissues,
cdls, body fluids, and specimens, taking account of the intended purpose
of the device.
the choice of materids used should reflect, where gppropriate, matters
such as hardness, wear and fatigue strength.

5.7.2 The devices should be designed, manufactured and packed in such away asto
minimize therisk posed by contaminants and resdues to the personsinvolved in the
trangport, storage and use of the devices and to patients, taking account of the
intended purpose of the product. Particular attention should be paid to tissues
exposed and to the duration and frequency of exposure.

5.7.3 Thedevices should be designed and manufactured in such away that they can be used
safely with the materids, substances and gases with which they enter into contact
during their norma use or during routine procedures, if the devices are intended to
administer medicind products they should be designed and manufactured in such a
way as to be compatible with the medicina products concerned according to the
provisons and restrictions governing these products and that their performanceis
maintained in accordance with the intended use.

5.7.4 Where adeviceincorporates, as an integrd part, a substance which, if used separately,
may be consdered to be amedicina product/drug as defined in the relevant
legidation that applies within that jurisdiction and which isliable to act upon the body
with action ancillary to that of the device, the safety, qudity and ussfulness of the
substance should be verified, taking account of the intended purpose of the device.

5.7.5 The devices should be designed and manufactured in such away asto reduce asfar as
reasonably practicable and appropriate the risks posed by substances that may leach or
leak from the device.

5.7.6 Devices should be designed and manufactured in such away asto reduce asfar as
reasonably practicable and gppropriate risks posed by the unintentiona ingress or
egress of substances into or from the device taking into account the device and the
nature of the environment in which it isintended to be used.

5.8 Infection and microbial contamination

October 14, 2002 Page 8 of 8



Essential Principles of Safety and Performance of Medical Devices (including In Vitro Diagnostic Devices)
Study Group 1 Proposed Document SG1/N041R6

5.8.1 The devices and manufacturing processes should be designed in such away asto
eliminate or to reduce as far as reasonably practicable and appropriate the risk of
infection to patients, users and, where gpplicable, other persons. The design should:
dlow easy handling,

and, where necessary:
reduce as far as reasonably practicable and agppropriate any microbia
leakage from the device and/or microbia exposure during use,
prevent microbia contamination of the device, or gpecimen where
applicable, by the patient, user or other person.

5.8.2 Where adevice incorporates substances of biologica origin, the risk of infection must
be reduced as far as reasonably practicable and appropriate by selecting appropriate
sources, donors and substances and by using, as appropriate, validated inactivation,
conservation, test and control procedures.

5.8.3 Insome jurisdictions products incorporating tissues, cdlls and substances of norn-
human origin may be considered medica devices. In this case, such tissues, cdls and
substances should originate from animas that have been subjected to veterinary
controls and surveillance adapted to the intended use of thetissues. Nationa
regulations may require that the manufacturer and/or the Regulatory Authority retain
information on the geographica origin of the animals. Processing, presarvation,
testing and handling of tissues, cdlls and substances of animal origin should be carried
out S0 asto provide optima safety. In particular, safety with regard to viruses and
other transmissible agents should be addressed by implementation of vaidated
methods of dimination or inactivation in the course of the manufacturing process.

5.8.4 Insomejurisdictions products incorporating human tissues, cdls and substances may
be considered medica devices. Inthis case, the selection of sources, donors and/or
substances of human origin, the processing, preservation, testing and handling of
tissues, cells and substances of such origin should be carried out so asto provide
optimal safety. In particular, safety with regard to viruses and other transmissible
agents should be addressed by implementation of vaidated methods of eimination or
inactivation in the course of the manufacturing process.

5.8.5 Deviceslabdled as having a specid microbiologica state should be designed,
manufactured and packed to ensure they remain so when placed on the market and
remain so under the trangport and storage conditions specified by the manufacturer.

5.8.6 Devicesddivered in a gerile sate should be designed, manufactured and packed in a
non-reusable pack, and/or according to appropriate procedures, to ensure that they are
derile when placed on the market and remain Sterile, under the transport and storage
conditionsindicated by the manufacturer, until the protective packaging is damaged or
opened.

5.8.7 Deviceslabdled aether as serile or as having a specid microbiologicd state should
have been processed, manufactured and, if applicable, sterilized by appropriate,
vaidated methods.
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5.8.8 Devicesintended to be sterilized should be manufactured in appropriately controlled
(eg. environmenta) conditions.

5.8.9 Packaging systems for nonsterile devices should keep the product without
deterioration at the leve of cleanliness stipulated and, if the devices are to be
derilized prior to use, minimize the risk of microbia contamination; the packaging
system should be auitable taking account of the method of sterilization indicated by
the manufacturer.

5.8.10 The packaging and/or labd of the device should distinguish between identicd or
smilar products placed on the market in both sterile and non-sterile condition.

5.9  Manufacturing and environmental properties

5.9.1 If thedeviceisintended for usein combination with other devices or equipment, the
whole combination, including the connection system should be safe and should not
impair the specified performance of the devices. Any restrictions on use gpplying to
such combinations should be indicated on the labd and/or in the ingtructions for use.

5.9.2 Devices should be desgned and manufactured in such away asto remove or reduce
asfaras reasonably practicable and appropriate:

the risk of injury, in connection with their physica fegtures, induding
the volume/pressure ratio, dimensiona and where gppropriate ergonomic
features;
risks connected with reasonably foreseeable externd influences or
environmenta conditions, such as magnetic fields, externd dectricd and
electromagnetic effects, dectrogatic discharge, pressure, humidity,
temperature or variations in pressure and acceleration;
the risks connected to their use in conjunction with materias, substances
and gases with which they may come into contact during normal
conditions of use;
therisks of accidenta penetration of substances into the device;
the risk of incorrect identification of specimens,
therisks of reciprocd interference with other devices normaly used in
the investigations or for the trestment given;
risks arisng where maintenance or cdibration are not possible (as with
implants), from ageing of materias used or loss of accuracy of any
measuring or control mechanism.

5.9.3 Devices should be designed and manufactured in such away asto minimize the risks
of fire or exploson during norma use and in single fault condition. Particular
attention should be paid to devices whose intended use includes exposure to or usein
associ ation with flammable substances or substances which could cause combustion.

5.9.4 Devices mus be designed and manufactured in such away asto facilitete the safe
disposd of any waste substances.

5.10 Deviceswith adiagnostic or measuring function
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5.10.1 Deviceswith ameasuring function, where inaccuracy could have a ggnificant adverse
effect on the patient, should be designed and manufactured in such away asto
provide sufficient accuracy, precison and stability for their intended purpose of the
device. Thelimits of accuracy should be indicated by the manufacturer.

5.10.2 Diagnostic devices shoud be desgned and manufactured in such away asto provide
aufficient accuracy, precison and stability for their intended use, based on gppropriate
scientific and technical methods. In particular the design should address sengtivity,
specificity, trueness, repeatability, reproducibility, control of known relevant
interference and limits of detection, as gppropriate.

5.10.3 Where the performance of devices depends on the use of cdlibrators and/or control
materids, the traceability of vaues assigned to such cdibrators and/or control
materids should be assured through a quaity management system.

5.10.4 Any measurement, monitoring or display scae should be designed in line with
ergonomic principles, taking account of the intended purpose of the device.

5.10.5 Wherever possible vaues expressed numerically should be in commonly accepted,
standardised units, and understood by the users of the device.

5.11 Protection against radiation
5.11.1 Generd

5.11.1.1 Devices should be designed and manufactured and packaged in such away that
exposure of patients, users and other persons to any emitted radiation should be
reduced as far as practicable and appropriate, compatible with the intended
purpose, whilst not restricting the application of gppropriate specified levels for
thergpeutic and diagnostic purposes.

5.11.2 Intended radiation

511.2.1 Wheredevices are designed to emit hazardous, or potentidly hazardous, levels of
vigble and/or invisible radiation necessary for a specific medica purpose the
benefit of which is congdered to outweigh the risks inherent in the emission, it
should be possible for the user to control the emissons. Such devices should be
designed and manufactured to ensure reproducibility of relevant variable
parameters within an acceptabl e tolerance.

5.11.2.2 Wheredevicesare intended to emit potentialy hazardous, visble and/or invisble
radiation, they should be fitted, where practicable, with visud displays and/or
audible warnings of such emissons.

5.11.3 Unintended radiation
511.3.1 Devices should be desgned and manufactured in such away that exposure of

patients, users and other persons to the emission of unintended, stray or scattered
radiation is reduced as far as practicable and gppropriate.
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5.11.4 Ingructionsfor use

51141 Theoperating ingtructions for devices emitting radiation should give detailed
information as to the nature of the emitted radiation, means of protecting the
patient and the user and on ways of avoiding misuse and of diminating the risks
inherent in ingalation.

5.11.5 lonizing radiation

51151 Devicesintended to emit ionizing radiaion should be designed and manufactured
in such away as to ensure that, where practicable, the quantity, geometry and
energy distribution (or qudity) of radiation emitted can be varied and controlled
taking into account the intended use.

5115.2 Devicesemitting ionizing radiation intended for diagnogtic radiology should be
designed and manufactured in such away as to achieve appropriate image and/or
output qudity for the intended medica purpose whilst minimising rediation
exposure of the patient and user.

51153 Devicesemitting ionizing radiation, intended for thergpeutic radiology should be
designed and manufactured in such away as to enable reliable monitoring and
control of the delivered dose, the beam type and energy and where appropriate the
energy digtribution of the radiation beam.

5.12 Requirementsfor medical devices connected to or equipped with an energy
source

5.12.1 Devicesincorporating ectronic programmable systems, including software, should
be designed to ensure the repeatability, reliability and performance of these systems
according to the intended use. In the event of asingle fault condition in the system,
appropriate means should be adopted to diminate or reduce as far as practicable and
appropriate consequent risks.

5.12.2 Devices where the safety of the patients depends on an internd power supply should
be equipped with a means of determining the State of the power supply.

5.12.3 Deviceswhere the safety of the patients depends on an externa power supply should
include an darm system to signd any power failure.

5.12.4 Devicesintended to monitor one or more clinica parameters of a patient should be
equipped with gppropriate larm systemsto aert the user of situations which could
lead to death or severe deterioration of the patient's state of hedth

5.12.5 Devices should be designed and manufactured in such away asto reduce asfar as
practicable and appropriate the risks of creeting e ectromagnetic interference which
could impair the operation of this or other devices or equipment in the usua
environment.
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5.12.6 Devices should be designed and manufactured in such away asto provide an
adequate leved of intringc immunity to eectromagnetic disturbance to enable them to
operate as intended.

5.12.7 Protection againgt electrica risks

Devices should be designed and manufactured in such away asto avoid, asfar as
possible, therisk of accidental eectric shocks during norma use and in Single fault
condition, provided the devices are ingtdled and maintained as indicated by the
manufacturer.

5.13 Protection against mechanical risks

5.13.1 Devices should be designed and manufactured in such away as to protect the patient
and user againgt mechanicd risks connected with, for example, resstance to
movement, ingtability and moving parts.

5.13.2 Devices should be designed and manufactured in such away asto reduce to the
lowest practicable level the risks arising from vibration generated by the devices,
taking account of technicd progress and of the means available for limiting
vibrations, particularly a source, unless the vibrations are part of the specified
performance.

5.13.3 Devices should be designed and manufactured in such away as to reduce to the
lowest practicable leve the risks arising from the noise emitted, taking account of
technica progress and of the means available to reduce noise, particularly at source,
unless the noise emitted is part of the specified performance.

5.13.4 Terminds and connectorsto the eectricity, gas or hydraulic and pneumeatic energy
supplies which the user has to handle should be designed and congtructed in such a
way asto minimize dl possblerisks.

5.13.5 Accessible parts of the devices (excluding the parts or areas intended to supply heat
or reach given temperatures) and their surroundings should not attain potentialy
dangerous temperatures under norma use.

5.14 Protection againgt therisks posed to the patient by supplied energy or substances

5.14.1 Devicesfor supplying the patient with energy or substances should be designed and
congructed in such away that the delivered amount can be set and maintained
accurately enough to guarantee the safety of the patient and of the user.

5.14.2 Devices should be fitted with the means of preventing and/or indicating any
inadequacies in the delivered amount which could pose adanger. Devices should
incorporate suitable means to prevent, asfar as possible, the accidenta release of
dangerous levels of energy from an energy and/or substance source.

5.14.3 The function of the controls and indicators should be clearly specified on the devices.
Where adevice bears ingructions required for its operation or indicates operating or
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adjusment parameters by means of avisua system, such information should be
understandable to the user and, as appropriate, the patient.

5.15 Protection againgt therisks posed to the patient for devicesfor self-testing or
self-administration

5.15.1 Such devices should be desgned and manufactured in such away that they perform
appropriately for their intended purpose taking into account the skills and the means
available to users and the influence resulting from variation that can reasonably be
anticipated in user’ s technique and environment. The information and ingtructions
provided by the manufacturer should be easy for the user to understand and apply.

5.15.2 Such devices should be designed and manufactured in such away asto reduce asfar
as practicable the risk of use error in the handling of the device and, if applicable, the
gpecimen, and dso in the interpretation of results.

5.15.3 Such devices should, where reasonably possible, include a procedure by which the
user can verify that, at the time of use, that the product will perform asintended by
the manufacturer.

5.16 Information supplied by the manufacturer

5.16.1 Users should be provided with the information needed to identify the manufacturer, to
use the device safely and to ensure the intended performance, taking account of thelr
training and knowledge. Thisinformation should be easily understood.

NOTE: Further information is provided in SG1/N009 Labelling for Medical Devices
and in SG1/N043 Labelling for Medical Devices (including In Vitro Diagnostic
Devices).

5.17 Performance evaluation including, where appropriate, clinical evaluation

5.17.1 All data generated in support of performance evauation should be obtained in
accordance with the relevant requirements applicable in each jurisdiction.

5.17.2 Clinicd invegtigations on human subjects should be carried out in accordance with
the soirit of the Helsinki Declaration. Thisincludes every sep in the dlinicd
investigation from first consderation of the need and judtification of the study to
publication of the results. In addition, some countries may have specific regulatory
requirements for pre-study protocol review or informed consent.

NOTE: Refer to SG1/N040 Premarket Conformity Assessment for Medical Devices
for further information on the use of dinica evauation to demongtrate compliance
with these Essentid Principles.
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