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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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— subclause 9.1 has been revised to list the methods of sterilizing the implant in a tabular form rather than
as running text;

— anew subclause 10.3 has been added to address the determination of the use by date;

— Clause 11 has been revised on information supplied by the manufacturer to include new subclauses
addressing patient record labels (11.5) and implant card (11.6);

— the subclause on restrictions on combinations (formerly 11.4) has been deleted because the safety of
combinations is addressed in Clause 5 1).

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

There are three levels of standards dealing with non-active surgical implants and related instrumentation.

For the imp

lants themselves, they are as follows, with Level 1 being the highest:

Level 1: general requirements for non-active surgical implants;
Level 2: particular requirements for families of non-active surgical implants;

Level 3: specific requirements for types of non-active surgical implants.

Level 1 standards include this document which contains requirements that apply to all non-active surgical

implants, a

implants. T

Level 2 stg
non-active
replacemel

Level 3 sta
of non-acti

To address

ndards (see References [2], [12], [23], [27] and [42]) apply to a more restricted set g
surgical implants, such as those designed for use in neurosurgery, cardiovascular surg
ht.

ndards (see References [3], [13], [24] and [25]) apply to specific types.of implants with
ve surgical implants, such as hip joints or arterial stents.

L

hey also anticipate that there are additional requirements in the Level 2 and Level 3.s

the requirements for a specific implant, all related Level 1, 2 and\3 standards should H
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Non-active surgical implants — General requirements

1 Scope

This document specifies general requirements for non-active surgical implants, hereafter referred to as
implants.

This docuiment is not applicable to dental implants, dental restorative materials, transendofdontic and
transradicplar implants, intra-ocular lenses and implants utilizing viable animal or human tiSsug.

With regard to safety, this document specifies requirements for intended performance, désign|attributes,
materials, |design evaluation, manufacture, sterilization, packaging and information supplied by the
manufactufrer, and tests to demonstrate compliance with these requirements.

Additional|requirements applicable to specific implants or implant families(are given or ref¢rred to in
Level 2 and Level 3 standards.

NOTE1 This document does not require that the manufacturer have asquality management systgm in place.
However, mpny regulatory authorities require the application of a quality management system, such as that described
in ISO 1348p, to ensure that the implant achieves its intended performanée and safety.

NOTE 2  In this document, when not otherwise specified, the term \’implant"” refers to each individual component

of a system pr a modular implant, provided separately or as a set of gomponents, as well as to all ancillary[implants or
associated implants designed for improving the intended performance.

2 Normative references

The follow]ng documents are referred to in the-text in such a way that some or all of their content fonstitutes
requiremehts of this document. For dated references, only the edition cited applies. For undated feferences,
the latest gdition of the referenced document (including any amendments) applies.

ISO 10993-1, Biological evaluation(of*medical devices — Part 1: Evaluation and testing within a risk
managemept process

ISO 1099347, Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization residuals

ISO 10993}17, Biological<evdaluation of medical devices — Part 17: Toxicological risk assessment|of medical
device condtituents

ISO 11135} Sterilization of health-care products — Ethylene oxide — Requirements for the development,
validation @nd routine control of a sterilization process for medical devices

ISO 1113741, Sterilization of health care products — Radiation — Part 1: Requirements for davelopment,
validation and routine control of a sterilization process for medical devices

[SO 11137-2, Sterilization of health care products — Radiation — Part 2: Establishing the sterilization dose

[SO 11137-3, Sterilization of health care products — Radiation — Part 3: Guidance on dosimetric aspects of
development, validation and routine control

[SO 11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for materials, sterile
barrier systems and packaging systems

[SO 11607-2, Packaging for terminally sterilized medical devices — Part 2: Validation requirements for forming,
sealing and assembly processes

© IS0 2024 - All rights reserved
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ISO 13408-1, Aseptic processing of health care products — Part 1: General requirements
[SO 14155, Clinical investigation of medical devices for human subjects — Good clinical practice

[SO 14160, Sterilization of health care products — Liquid chemical sterilizing agents for single-use medical
devices utilizing animal tissues and their derivatives — Requirements for characterization, development,
validation and routine control of a sterilization process for medical devices

ISO 14937, Sterilization of health care products — General requirements for characterization of a sterilizing

agent and the development, validation and routine control of a sterilization process for medical devices

[SO 14971, Medical devices — Application of risk management to medical devices

ISO 17664-1, Processing of health care products — Information to be provided by the medical device
manufacturer for the processing of medical devices — Part 1: Critical and semi-critical medical devides

[SO 17665,|Sterilization of health care products — Moist heat — Requirements for the development, validation
and routing control of a sterilization process for medical devices

ISO 20857 Sterilization of health care products — Dry heat — Requirements for thé development, validation
and routing control of a sterilization process for medical devices

ISO 224421, Medical devices utilizing animal tissues and their derivatives.=*+ Part 1: Application of risk
managemeft

ISO 22442}2, Medical devices utilizing animal tissues and their derivatives — Part 2: Controls on sourcing,
collection dnd handling

SO 224423, Medical devices utilizing animal tissues and their derivatives — Part 3: Validation of the plimination
and/or inagtivation of viruses and transmissible spongiform encephalopathy (TSE) agents

ISO 25424 Sterilization of health care products — Low temperature steam and formaldehyde — Requirements
for development, validation and routine control of a sterilization process for medical devices

[SO 80000

3 Term
For the pui
[SO and IE
ISO On

1, Quantities and units — Part 1: General

s and definitions
poses of this document, the terms and definitions given in ISO 14971 and the followin
[ maintain terminology databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

2 apply.

2]

— IEC Elgctropedia:.available at https://www.electropedia.org/

31

ancillary implant

implant, nptzineluded as a component of an implant system, but without which the system|cannot be

Artad

surgically 1s

CTTcCTr

EXAMPLE Cement for cemented stem of a hip joint replacement or screws for orthopaedic plates.
[SOURCE: ISO 16054:2019, 3.4, modified — “implantable device” has been replaced by “implant”.]
3.2

associated implant

implant, included as a component of a modular implant (3.13) or supplied separately, that is surgically
inserted for the specific clinical condition to facilitate the use of the primary implant

EXAMPLE An augmentation device used to stabilise the tibial tray of a knee joint replacement or the acetabular
cup of a hip joint replacement; sleeves applied to the stem of a hip or knee joint prosthesis to fill canal defects and
prevent rotation; a cement restrictor used in hip joint replacement to occlude the intramedullary canal.

© IS0 2024 - All rights reserved
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[SOURCE: ISO 16054:2019, 3.5, modified — “implantable device” has been replaced by “implant”.]

3.3
B, hazard area
space around the magnetic resonance equipment where the static magnetic field can cause harm

Note 1 to entry: The B, hazard area is not identical to the special environment as defined in IEC 60601-1-2.

Note 2 to entry: The B, hazard area is not identical to the magnetic resonance environment (3.10) as defined in
IEC 62570.

[SOURCE: IEC 60601-2-33:2022, 201.3.202, modified — the abbreviation "MR" in the definition and Note 2
to entry has been replaced by "magnetic resonance".]

3.4
clinical evaluation
set of ongg@ing activities that use scientifically sound methods for the assessment and analysiq of clinical
data to ver|ify the safety, clinical performance and/or effectiveness of the device when Used as ihtended by
the manufjcturer

[SOURCE: IMDRF MDCE WG/N56FINAL:2019, 4.0]

3.5
clinical inyestigation
systematid investigation or study in or on one or more human subje€ts, undertaken to assess|the safety,
clinical perfformance and/or effectiveness of a medical device

[SOURCE: IMDRF MDCE WG/N56FINAL:2019, 4.0]

3.6
coating
layer of material covering or partially covering a surface of an implant

3.7
final implant
implant thiat has been subjected to all manufacturing processes including packaging, and if [applicable,
sterilizatign, and that is ready to be marketed

Note 1 to enfry: The final implant (i.e. implant to be evaluated) is the final product referred to in ISO 109931:2018, 3.8.

3.8
demonstrably similar implant
legally-marketed implant withthe same intended use to the implant under evaluation for which sinmilarity can
be demonsjtrated in techigal, biological and clinical characteristics based on proper scientific jrmstification
and to the extent that there is no clinically significant difference in the safety and clinical performance of the
implants upder evaluation

Note 1 to entry; Manufacturers shall have sufficient levels of access to the data relating to implants with which they
are claiming similarity in order to justify their claims of similarity.

Note 2 to entry: In a demonstrably similar implant, most of the performance parameters (technical, biological and
clinical) under consideration are similar to the implant under evaluation whereas in a reference implant (3.15) as few
as one performance parameter may be considered.

Note 3 to entry: A demonstrably similar implant is one which can be used to avoid some technical or biological tests or
a clinical investigation of the implant under evaluation.

Note 4 to entry: Some regulatory authorities can require that a demonstrably similar implant is one that is legally
marketed in their own country or jurisdiction.

Note 5 to entry: For a demonstrably similar implant, there shall be evidence of successful clinical use in sufficient
numbers, for a sufficient period of time, and, at a minimum, without known or reasonably known evidence of design or
performance-related recalls.

© IS0 2024 - All rights reserved
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Note 6 to entry: The manufacturer is responsible for identifying the demonstrably similar implant according to the
regulatory requirements in the jurisdictions where the implant under evaluation will be marketed.

3.9
leakage

unintended movement of fluid, including body fluids, into or out of an implant

Note 1 to entry: An unintended diffusion phenomenon is an example of leakage for the purposes of this document.

3.10

magnetic resonance environment
MR environment
three-dimensional volume surrounding the magnetic resonance magnet that contains both the special

aal aand raqg (2 21

rada

environmegt

Note 1 to ejf
fields prody
mitigation.

Note 2 to eff
The area to

nt (T srchialdad ool tha D bhozowed o

LIC LL arl uuu_y SITICIVUCU VUAulll\') alriu LIIc ‘JU nmuzZuruvu urcu LJ-JJ
try: This volume is the region in which an item can pose a hazard from exposure to the-elec
ced by the magnetic resonance equipment and accessories, and for which access control is paf

try: The entrance to the magnetic resonance environment is controlled by the xesponsible o
which entry is controlled is sometimes referred to as the magnetic resonance controlled acces

[SOURCE: IEC 60601-2-33:2022, 201.3.224]

3.11
magnetic
MRI
imaging te
frequency

[SOURCE: 4
3.12

resonance imaging

chnique that uses a static magnetic field, time-varying gradient magnetic fields
fields to provide images of tissue by the magnetic resonance of nuclei

\STM F2182-19e2, 3.1.6]

manufactfirer

natural or
of making
or manufag

Note 1 to e
applicable 1
available or
within that

Note 2 to erf
guidance d
requiremen

Note 3 to
assembly, p
an implant;

Lhe implant available for use, under:their name, whether or not such an implant is des
tured by that person or on theirbehalf by another person(s)

ptry: This natural or legal person has the ultimate legal responsibility for ensuring complia
egulatory requirements for'the implant in the countries or jurisdictions where it is intended
sold, unless this responsibility is specifically imposed on another person by the regulatory au
urisdiction.

try: The manufacturer’s responsibilities are described in other Global Harmonization Task F
pcuments. These’ responsibilities include meeting both pre-market requirements and
ts, such as adverse event reporting and notification of corrective actions.

entry; “Design and/or manufacture” can include specification development, production,

of-putting a collection of devices, and possibly other products, together for a medical purpose.

romagnetic
t of the risk

rganization.
s area.

and radio

legal person with responsibility for.design and/or manufacture of an implant with thie intention

igned and/

hce with all
to be made
hority (RA)

rce (GHTF)
bost-market

fabrication,

rocessing, packaging, repackaging, labelling, relabelling, sterilization, installation or remanuffacturing of

Note 4 to entry: Any person who assembles or adapts an implant that has already been supplied by another person
for an individual patient, according to the instructions for use, is not the manufacturer, provided the assembly or
adaptation does not change the intended use of the implant.

Note 5 to entry: Any person who changes the intended use of or modifies an implant without acting on behalf of
the original manufacturer and who makes it available for use under their own name, should be considered the

manufactur

er of the modified implant.

Note 6 to entry: An authorised representative, distributor or importer who only adds its own address and contact
details to the implant or the packaging, without covering or changing the existing labelling, is not considered a

manufactur

er.
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Note 7 to entry: To the extent that an accessory is subject to the regulatory requirements of an implant, the person
responsible for the design and/or manufacture of that accessory is considered to be a manufacturer.

[SOURCE: ISO 14971:2019, 3.9, modified — "medical device" has been replaced by "implant".]

3.13

modular implant

implant system which is supplied, provided separately or as a procedure pack/convenience Kit, as a number
of components and which is intended to be assembled by the intended user

EXAMPLE Femoral stem, modular femoral head, acetabular cup and liner are each separate components of a
modular hip prosthesis.

3.14

non-active surgical implant
surgical implant (3.16), the operation of which does not depend on a source of electrical energy|orfany source
of power other than that directly generated by the human body or gravity

Note 1 to enptry: For the purpose of this document, the term "non-active surgical implant” is:hereafter re¢ferred to as
"implant”.

3.15
referencefimplant
legally-marketed implant which, when compared to the implant under-evaluation, satisfies Both of the
following donditions:

a) it has|the same intended use, similar materials and a similar design with regard to the specific
dimengional or performance criteria under evaluation tosaddress the same clinical and technical
requirgments;

b) there is evidence of successful clinical use in sufficient numbers: for a sufficient period of tinje, and, at a
minimum, without known or reasonably known evidence of design or performance-related recalls with
regard to the specific dimensional or performanee criteria under evaluation

implant are| “equivalent” or that the reference implant is a “predicate” implant. This is because for som¢ regulatory
authorities,|the terms “equivalent” and “predicate” have a meaning which is beyond that intended By the term
“reference” ps used in this document.

Note 1 to eptry: The term “reference” is not intendéd to imply that the implant under evaluation and t{e reference

Note 2 to entry: A reference implant js'the comparison implant for dimensional or performance paramefer(s) under
evaluation. [Other characteristics of the reference implant shall be considered in order for the compdrison to be
suitable, as|in some situations there can be cross-effects. Ideally, for the majority of dimensional and gerformance
parameters| a single reference jmiplant should be used for comparison to the implant under evaluation. Hovever, more
than one reference implant may’be used for comparison purposes, with adequate scientific and clinical jugtification.

Note 3 to enjitry: Some regulatory authorities require that a reference implant is one that is legally mark¢ted in their
own country or jurisdiction. This fact can be taken into account when selecting a reference implant for the[purposes of
this documgnt.

Note 4 to ehtry:*There is no agreed upon interpretation for what constitutes “sufficient numbers” or a “sufficient

eriod Of ti a7 in tha ~hauo dofinition Tunically o dotaryinatingy Af vwhat canctitiitac “cnffisiant nllmbers" and a
p I'e—H—Re—aseove—aerHuo—rypicanya—ae e iato e WaatreoRStHte s—StHHee iR

“sufficient period of time” is demonstrated by using statistical methods and clinical judgement in the evaluation of
implant performance.

Note 5 to entry: A justification for a “similar material” may include information that although the materials are not the
same, the material(s) used for the implant under evaluation can be shown to perform similarly with regard to the test
or its underlying clinical concern.

Note 6 to entry: Examples of design features that can be taken into consideration when evaluating whether an implant
has a ‘similar design’ to the implant under evaluation include means of fixation, modularity, constraint, key dimensions
and shape, processing, surface topography, surface treatment, etc. A justification for a “similar design” therefore may
include information that although the designs are not the same, the design of the implant under evaluation can be
shown to perform similarly with regard to the test or its underlying clinical concern.

© IS0 2024 - All rights reserved
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Note 7 to entry: The manufacturer is responsible for identifying the reference implant(s) according to the regulatory
requirements in the jurisdictions where the implant under evaluation is to be marketed.

3.16
surgical implant
device that is intended to be totally introduced into the human body or to replace an epithelial surface
or the surface of the eye, by means of surgical intervention and that is intended to remain in place after
the procedure, or any device that is intended to be partially introduced into the human body by means of
surgical intervention and that is intended to remain in place after the procedure for at least 30 d

4 Intended performance

The inten

points with regard to sfety:

a) intended purpose(s);

b) indications, contraindications and target patient population;

¢) functignal characteristics;

d) intended conditions of use, including details of required ancillary implants and associate
designled to achieve the intended performance;

e) intendpd lifetime.

NOTE Information to support the description of the intended perfermance can be found in sources su

published standards such as the Level 2 and Level 3 standardsdisted in the Introduction, and

published clinical and scientific literature.

d implants

ch as:

Implants shall be evaluated to demonstrate that the intended performance is achieved (see Clausg 7

ing:

y-products

properties

d the body;

bducts and

5 Design attributes

The designl attributes to meet the intended performance shall take into account at least the folloy

a) biocompatibility of materialsfor‘their intended use, including the influence of material b
from manufacturing and chemical residuals;

b) physicpl, mechanical, biological and chemical properties of materials, including endurance
and ageing;

¢) wear characteristics of materials and the effects of wear and wear products on the implant an|

d) degradation-characteristics of materials and the effects of degradation, and degradation pr
leachaples'on the implant and the body;

e) extentand effect of leakage of substances from the implant (e.g. fillers used in a cosmetic prosthesis);

f) compatibility with any drug or biological product incorporated into the implant including non-viable
tissues or cells of human or animal origin, or their derivatives;

g) shape, dimensions and surface characteristics of the implant, including their possible effects on tissues
and body fluids;

h) biocompatibility of all components of the implant including non-implantable components that can have

direct

or indirect tissue contact in their clinical use conditions;

© IS0 2024 - All rights reserved
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safety, with respect to viruses and other transmissible agents (unclassified pathogenic entities, prions

and similar entities), of animal tissues or derivatives of animal tissue utilized in the implant or during
its manufacture;

performance;

tween its constituent materials and other materials and substances;

the effect of manufacturing processes (including sterilization) on material characteristics and intended

possible effects on the implant and its function due to interactions between its constituent materials

interconnections and their effects on the intended performance, including connections with ancillary or

associated implants, and with any necessary instrumentation for use in association with the implant;

Thoachana dimanciaone and tolarancac oftho intorcannactione ¢ vazgll ac nataontial vwaqyr d
++ Aape-aHReRSIoRSHha+toterah —Re-HerFcohecHo RS 3 WeHaSpoteRtda-weds;

egradation,

i)
j)
k)
and be
)
NOTE
corrosi
NOTE %
implan
m) interf3g
charag
n) physic
o) effects
any co
p) the fed
q) the fes
imagirf
r) the abi
s) the eff]
9
u) where
is intel
v)
w) requir
of use
x) where
implar
patien
The desig

the sujtability and effectiveness of packaging;

the copdition and pathology-ef.the host tissue;

on and electrolytic effects can affect the intended performance of interconnections.

Interconnections can include the connections with ancillary implants as well 'as’ the
[s required for achieving the intended performance and safety.

ce(s) between the implant and body tissue(s), particularly relative to fixation, connecti
teristics and the potential for the implant to move from its intended position or orient

b1 and chemical effects of the body and external environment on theimplant;

of ionizing radiation, electromagnetic and magnetic fields«on'the implant and its fu
hsequential effects on the body;

sibility for an implant to be implanted and, where applicable, to be removed or replacs

sibility for an implant's position and orientation.to be visualized through radiologig
g procedures;

lity to remove microbiological and particulate contamination from manufacturing;

bct of a nanomaterial;

appropriate, the anthropométric and anatomical features of the population for whom f{
hded;

ed operative techniques and the appropriate care and handling of the implant to redy
error while nof iypairing the intended use and performance of the implant;

applicable,\the nature and type of any radioactive substances incorporated in or usg

s, infended users and other persons to unintended radiation.

attributes to meet the intended performance shall be documented. Where any of th

not considered to be relevant, the reason shall be documented and justified.

6 Selection of materials

associated

on, surface
ation;

hction, and

d;

al or other

he implant

ce the risk

d with the

t to achieve the intended performance while reducing or eliminating the risk of ekposure of

above are

The selection of materials to be used for the manufacture of implants shall be based on a risk analysis, which

shall take i
a)

nto account at least the following:

dimensions, geometry, conditions for use and the intended lifetime of the implant;
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b) any intended treatment to the material or to the surface of the implant (chemical, electro-chemical,
thermal, mechanical, etc.) or coating applied to the surface or a part of the surface of the implant
material;

c¢) the effects of implant manufacturing, handling, cleaning, disinfection, packaging, sterilization and
storage;

d) possible adverse reactions of implant materials with:

human tissues and body fluids;

medicinal products incorporated into the implant;

-viable tissues or cells of human or animal origin, or their derivatives incorporat

d into the

no
im

ot
In addition|

NOTE1
implant (seq

Possible eff
the effect d
(CT), shall

The perfor|

plant;
her implants, substances and gases.
the selection of materials shall be based on their demonstrated biocompatibility.

'he demonstrated biocompatibility of the materials does not assure the biecompatibility
7.2).

fects of ionizing radiation and of magnetic and electromagneticfields on the material
f the material on image quality in magnetic resonance imaging (MRI) and computed t
hlso be considered.

mance of the medicinal product used in combination with the implant shall not be affe

material and the medicinal product shall not affect the performarce of the material.

For implar
rendered n
safety wit}
of ISO 2241

q

J

NOTE 2

7 Desig

7.1 Gen

Implants s
Clause 4).
followed b
(see 7.4).

ts utilizing materials of animal origin or theic:derivatives that are non-viable or
on-viable either in the implant or in its manufacture, these materials shall be evaluate]

of the final

as well as
bmography

cted by the

have been
d and their

respect to viruses and other transmissiblé.agents shall be in accordance with the requirements

}2-1, ISO 22442-2 and 1SO 22442-3.

ee ISO 22442-1 for the definition of the terms “animal” and “tissue”.

n evaluation

bral

hall be evaluated-t0" demonstrate that their safety and intended performance is achieved (see

Safety and interided performance shall be demonstrated by pre-clinical evaluatio
y clinical eyaltation including any clinical investigations (see 7.3) and post-market s

When the |

manufacturer’s risk analysis indicates that there is a significant risk to the patient as t

h (see 7.2)
hrveillance

he result of

nufacturer

An appropriate risk management process in accordance with ISO 14971 shall be established for all stages in
the life cycle of the implant.

7.2 Pre-

clinical evaluation

Implants shall undergo pre-clinical evaluation to demonstrate the safety and intended performance of
the implant under the intended use conditions. This can include evaluation of dimensional, mechanical,
biological and chemical properties, cleanability, sterilizability, packaging, the effect of storage conditions,

© IS0 2024 - All rights reserved
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shelf-life, or other characteristics as applicable. Unless an adequate justification is provided, the pre-clinical

evaluation shall be based on all of the following:

a) relevant scientific and clinical literature relating to the safety, performance, design characteristics and
intended use of the implant or of a demonstrably similar implant(s);

b) applicable standards;

c) all available field data, safety reports, relevant complaint information and adverse event data for the
implant or a demonstrably similar implant(s);

d) dataobtained from:
1) testing of the implant against established performance requirements, and/or
2) testing of the implant as compared to an existing reference implant, and/or
3) ademonstrably similar implant(s).

Data shall be obtained using test methods that are demonstrated to be fit for their intended purpjose.

If comparihg data obtained from testing of the implant and either a referencé implant or a defnonstrably

similar implant, testing shall be performed using the same methods aid)test conditions

differenceq

can be justified.

inless any

Pre-clinical testing of implants should simulate conditions of intended use. Test methods and related

limits for {
as appropi
instrumen

Tests shou

Where appropriate, test specimens should represent as;closely as possible the final implant. If st

dynamic Iq

available O(f

Testing sh
specified &
implant. B¢
or may be |

In instancq
with existi
possible.

Some pre-(

implant under evaluationand an existing reference implant are tested in order to evaluate the pe

of the impl

Test methd

pecific types of implants shall be defined and justified by the manufacturer and sh
iate, in vitro handling tests to verify the intended interaction between the impla
s to be used in association with the implant and, if applicable, between interconnectin

d take into account anticipated loading, and the impact of shelf-life and /or the in situ en

ading tests are relevant for the evaluation“of the implant, either accepted test stand
customized test models taking into acCount the characteristics of the implant shall
uld also evaluate any deterioration«of the implant in its packaging under the storage
y the manufacturer, and the efféct’of this deterioration on the intended performs
bcause of the wide variation in implants and their features, testing standards can be n
modified as needed.

s when implantation and, where appropriate, removal cannot be evaluated by direct ¢
Ing implants, cadaverie,evValuation or simulated cadaveric evaluation should be perfor

linical tests, stich‘as some dimensional and mechanical tests, can be comparison testg

hnt under-evaluation for the parameter(s) under investigation.

ds angd-limits for particular implants can be described in related standards, such as f
graphy.

all include,
ht and any

g implants.

vironment.
htic and/or
ards when
be applied.
conditions
nce of the
bn-existent

omparison
med where

where the
rformance

hose listed

in the Biblilo

Testing to demonstrate the implant usability is required unless the implant usability can be evaluated by
direct comparison with the usability engineering file of existing implants.

NOTE1 Furtherinformation on a process for demonstrating the usability of an implant can be found in [EC 62366-1.

Assessment of the possible effects of ionizing radiation, electromagnetic and magnetic fields on the final
implant and its function and any consequential effects on the body shall be conducted.

NOTE2  Thetest methodsin ASTM F2052 (induced displacement force), ASTM F2213 (induced torque), ASTM F2182
(radio frequency induced heating) and ISO/TS 10974 (gradient heating and gradient vibration) can be used to evaluate
the safety of an implant in the magnetic resonance environment. According to IEC 60601-2-33, Bl+rms is used on MR
equipment to provide control of radio frequency exposure and can be used for the most accurate evaluation of and
labelling for radio frequency induced heating.
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The biocompatibility of the final implant shall be established as part of the pre-clinical evaluation. The
biological evaluation of the final implant shall be performed in accordance with ISO 10993-1, within a risk
management process, as well as with other parts of the ISO 10993 series as applicable. When determining the
biocompatibility of the final implant, residuals from the manufacturing processes (e.g. lubricants, cleaning
agents, mould release agents) shall also be considered at a minimum.

When determining the biocompatibility of the final implant, degradation products from the implant over the
product life, such as particulates and/or substances released from the device shall be considered.

If the manufacturer specifies that the implant can be processed by the intended user, the effects of the
specified processing on degradation or other chemical changes that can impact biocompatibility or limit the
lifetime of the implant shall be taken into account.

Pre-clinic
assessmen

NOTE4 |
and usefuln

7.3 Clin]

7.3.1 Im
when used|
the evaluat
the benefit]

evaluation of implants that incorporate medicinal products into the implantcshall
L of the quality, safety and usefulness of the substance according to pharmaceutical pr

National or regional regulations can detail appropriate methods for the assessment of the sa
ess of the medicinal products incorporated as an integral part of an implant.

jcal evaluation and clinical investigation

blants shall undergo a clinical evaluation to demonstrate their safety and intended pg
in accordance with their intended use and in their intended patient populations. It s}
ion of undesirable side-effects and shall be connected:to the risk management proces
Lrisk analysis.

The clinicall evaluation shall be planned and documented.

The clinic
surveilland

hl evaluation shall be continuously updatéd using data as gathered from the p
e (see 7.4).

The clinicall evaluation shall be based on a critical review of:

evant scientific and clinical literature relating to the safety, performance, design chai
ended use of the implant or the‘demonstrably similar implant(s);

sults of all available clinical investigations made on the implant under evaluat
strably similar implant(s).

re-market clinicabinvestigation shall be performed, except if:
plant under-evaluation is an exempted implant, or

Regulatory authorities can exempt certain implants from the need for a pre-mar
bation\such as implants with well-established technologies such as sutures, staples, screws, we

include an
nciples.

fety, quality

rformance
1all include
s including

ost-market

acteristics

jon or the

ket clinical
dges, plates,

lips and connectors.

the implant under evaluation has been designed by modifications of an implant already marketed by

the same manufacturer or by a different manufacturer, provided there is the sharing of information
between these manufacturers, and

the modified implant is demonstrably similar to the already marketed implant, and

the clinical evaluation of the already marketed implant is sufficient to demonstrate the safety and

intended performance of the implant under evaluation in its intended use conditions and in its
intended patient populations.

a) the rel
and in
b) the re
demon
7.3.2 Ap
a) theim
NOTE 1
investi
wires,
b)
1)
2)
NOTE 2
regulatory j

urisdictions, the above requirements concerning clinical investigation might not apply.
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If a pre-market clinical investigation is required, it shall be performed in accordance with ISO 14155.

7.4 Post-market surveillance

The manufacturer shall establish a systematic procedure to collect and review the post-market experience
with the use of the implant.

The design of the procedure to collect and review post-market data shall be based on the intended
performance and the risk that the implant failure presents to the patient. A post-market surveillance plan
shall be established for collecting and analysing data gained from the use of the implant or the implant system.

In addition to the periodical analysis and review of the post-market surveillance data, the manufacturer
shall identify and fulfil requirements for the timely handling of complaints and reporting of adverse events.

NOTE 1 egulatory authorities can have different requirements concerning the timely handling of conI)plaints and
reporting of adverse events.

NOTE 2 or guidance on post-market surveillance, see ISO 14971 and ISO/TR 24971.
NOTE 3 seful information and guidance on the post-market surveillance process is prievided in ISO/TR 20416.
NOTE 4 seful information and guidance on adverse event reporting is provided if-Reéference [49].
NOTES5  $uitable methods for collecting data include implant registries or post-market clinical follow-up studies.

NOTE 6  §uitable methods for monitoring the data related to the saféty and performance of impldnts include

survival anglysis (with revision or removal of the implant or the patient déath as the end point) and clinidal follow-up
of patients.

8 Manufacture

Implants shall be manufactured in such a way that the\specified design attributes are achieved (seg Clause 5).

Implants shall be supplied at a level of cleanliness as determined by the risk management pro¢ess taking
into account manufacturing and environmental contaminants. It shall be verified that the intendled level of
cleanlinesd has been achieved.

The cleanipg process shall be validated."Implants for which no validated cleaning process can|be applied
shall be fully manufactured by aseptic/processes.

NOTE1 Kor information on orthopaedic implants cleaning as well as for test methods on the cleanling process
validation ajnd controls, see ISO\I9227.

Implants can be deliveredisterile or non-sterile.

NOTE 2  Manufacturing requirements for specific product types can be found in relevant Level 2 and Level 3
standards.

9 Sterilization

9.1 Implants supplied sterile

For terminally sterilized implants to be designated “STERILE”, the theoretical probability of there being a
viable microorganism present on or in the implant shall be equal to or less than 1 x 107,

Other sterility assurance levels may be used if justified by a documented risk assessment.
NOTE Sterility assurance levels for specific implants can be found in the relevant Level 2 and Level 3 standards.

If the implant to be supplied sterile is processed using one of the methods listed in Table 1, the requirements
for the method that are described in the applicable standards shall be applied.

© IS0 2024 - All rights reserved
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Table 1 — Methods for processing implants supplied sterile

Method Applicable standards
Ethylene oxide [SO 11135
Irradiation @ 1SO 11137-1,1S0 11137-2 and ISO 11137-3
Moist heat ISO 17665
Dry heat IS0 20857
Low temperature steam and formaldehyde b ISO 25424
Chemical liquid agents ¢ ISO 14160
Other terminal sterilization process ISO 14937
Aseptic processing 1SO 13408-1
a  Ifapplicpble, ISO 13004 may be used to meet the requirements of ISO 11137-2.
b In some regulatory jurisdictions, low-temperature steam and formaldehyde sterilization is not an ac¢epted [sterilization
method.
¢ Itis applicable for sterilization of implants containing materials of animal origin.

9.2

For implanits that are supplied non-sterile, the manufacturer shall providesinformation on the pr
these implants in accordance with ISO 17664-1. If multiple sterilization cy¢les are not allowed, t
stated in the information provided by the manufacturer (see Clause 14y:

9.3 Re-sterilizable implants

Information supplied by the manufacturer shall state whether the implant is suitable for re-s
and, if so, the method(s) with cycle parameters shall be specified in accordance with ISO 17664-1

The manufpcturer shall specify the maximum number'of re-sterilization cycles that can be perforni

Implants supplied non-sterile

the safety 4nd intended performance of the implantbeing adversely affected. Alternatively, the ma

may specify one or more other end-of-life iridicators that demonstrate that the safety an

performange of the implant have been adversely’affected such that the implant shall no longer be u

9.4 Sterjlization residuals

Testing for
ISO 10993

NOTE i

residuals of sterilizationshall be in accordance with the principles set out in ISO 109
17. The levels of residuals of ethylene oxide shall not exceed the limits specified in ISO

or requirements.fob formaldehyde residuals, see EN 14180.

10 Packaging

10.1 Proqection from damage in transport, storage and handling

pcessing of
his shall be

rerilization

ed without
nufacturer
1 intended
sed.

D3-1 and in
10993-7.

For each implant, the packaging shall be designed so that, under conditions specified by the manufacturer for
transport, storage and handling (e.g. temperature, humidity, and, if applicable, UV environment, pressure),
the implant is protected against damage and deterioration and the packaging does not adversely affect the
intended performance of the implant.

NOTE 1

Possible test methods are specified in IEC 60068-2-27, IEC 60068-2-31 and/or IEC 60068-2-47. Possible

methods for performance testing of packaging and shipping containers can be found in ASTM D4169, ASTM D7386 and

ISTA 3A.

Before any packaging is adopted, the packaging should be evaluated to establish its suitability for the
intended purpose.

NOTE 2

This can be done by testing designed to simulate the conditions the package can encounter.
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10.2 Maintenance of sterility in transport, storage and handling

Implants labelled “STERILE” shall be packaged so that they maintain their initial sterility assurance level
under specified transport, storage and handling conditions, unless the package that maintains sterility is

damaged o

r opened.

The packaging and packaging processes shall comply with ISO 11607-1 and I1SO 11607-2.

NOTE
barrier syst

ems.

10.3 Use by date

See 1SO 11607-1:2019, Table B.1 for a list of performance testing standards and test methods for sterile

The "use b}

a)

b) anyde
doesn

if appl

Material te
and the ef

y date” shall be determined to ensure that:

cable, the final implant’s sterility is maintained (see 10.2); and

Lerioration of the final implant under the storage conditions thatare specifiedby the manufacturer

pt affect its intended performance.

sting and /or functionality testing can be needed to evaluate the finalimplant’s stability
fect of any deterioration on its intended performance. If materialtésting and/or fu

testing is not conducted, a justification shall be provided.

If material
samples sh

11 Infor

11.1 Gen

The mediu
for the pa
or training

s testing and/or functionality testing is based on accelerated aging, testing on real
all also be performed, unless otherwise justified.

mation supplied by the manufacturer

bral

I, format, content, legibility and locatiofof the label and instructions for use shall be 4
rticular implant, its intended purpose and the technical knowledge, experience,
of the intended user(s). In particular, instructions for use shall be written in ter

understoodl by the intended user and, where-appropriate, supplemented with drawings and diagt

Each impl4
and by any
as appropr

As far as p
the implan

If several d
use by datg
shall apply

nt shall be accompanied by.the information needed to identify the implant and its ma
safety and performance jnformation relevant to the intended user, patient or any ot}
ate.

racticable and appropriate, the information needed to use the implant safely shall bq

L itself and/or@n the packaging for each implant.

levices are'\packaged together, the use by date given on the outer package shall be t]
of any device. Once the package is opened, any use by date given on any of the individ

If packagirnl

g of each implant is not practicable or if there is insufficient space on the implant’s

v in storage
nctionality

-time aged

ppropriate

education
ms readily
ams.

nufacturer,
her person,

set out on

he shortest
nal devices

packaging,

the relevant information may be given in an insert, in an accompanying document or on the next layer of
packaging, as applicable.

When appropriate, symbols, abbreviations and identification colour may be used in the markings and
accompanying documents of an implant. Any symbols, abbreviations and identification colours used shall
conform to published International Standards (e.g. ISO 15223-1). Where no such standards exist, the
manufacturer shall describe the symbols, abbreviations or identification colours used in the documentation
supplied with the implant.

Any units of measurement shall be expressed in SI units, as specified in ISO 80000-1. Equivalent units may
be stated in parentheses.

NOTE1 IS0 80000-1 gives further guidance on the application of SI units.
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When applicable, implants with user-adjustable controls shall have their function clearly specified.

Any date shall be expressed in the format YYYY-MM-DD, YYYY-MM, or YYYY.

The information supplied by the manufacturer in accordance with Clause 11 shall be presented in such a
manner that it cannot be confused with other information.

The usability of the information supplied by the manufacturer shall be evaluated. The usability of the
information may be evaluated by direct comparison with the information of existing implants for which
usability has been demonstrated.

NOTE 2  Further information on a process for demonstrating the usability of the information can be found in
IEC 62366-1.

NOTE 3  Additional guidance on the information to be supplied by the manufacturer can be found in ISQ 20417.
11.2 Marking on implants

Implants shall be marked in human-readable form with:

a) manufpcturer’s name or trademark;

b) batch ¢ode (lot number) or serial number.

If the marKing can affect the intended performance or if the implant is too small or the physical prjoperties of
the implanf prevent legible marking, the information required shall-be/given on the label or by other means
to provide ftraceability.

The recognition of certain markings (e.g. 2D barcodes) on implants can require the use of methods other
than visudl, for example, automatic identification and data capture (AIDC). Some methods can require
specific lighting conditions for verification (see ISO/IEC 15415).

11.3 Label

The information on the label shall be presented in human-readable form and may be supplemented by

machine-re
The label s
a)
b)

the na
the na

NOTE 1
author

adesc]
such a
implarf

EXAMPLE 1

see [SO

NOTE 2

d)
intend

— an

badable information [e.g. radio frequency identification (RFID) or bar codes].
hall bear the following information:
me or trade name of thelimplant;

me and address of the manufacturer, including at least the city and the country;

zed representative or local agent.

iptionofthe implant (e.g. cardiac valve), the model designation of the implant, including
5 material, size, side (i.e. left or right), connector and the batch code or the serial nuf
tpreceded by an appropriate identification;

In some regulatory jurisdictions, there are requirements to include the name and address of the

rattributes
nber of the

“LOT”, “SN” or the lot, or serial number symbols ISO 7000-2492 and ISO 7000-2498, r
15223-1:2021, 5.1.5 and 5.1.7.

ed purpose;

if applicable, an indication that the implant incorporates:

y drug or biological product,
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— any non-viable human or animal cells or tissues or their derivatives (e.g. intact tissue, highly-purified
derivative),

— any radioactive substance, including the type and activity of the radioactive substance;

for terminally sterilized implants, an indication that the contents of the package are sterile and the
method of sterilization;

EXAMPLE 2  The word “STERILE” or the sterile symbol ISO 7000-2499, or one of the “sterilized using...”
symbols ISO 7000-2500, ISO 7000-2501, ISO 7000-2502 or ISO 7000-2503; see ISO 15223-1:2021, 5.2.1 or 5.2.2,
5.2.3,5.2.4 and 5.2.5.

if identical or similar implants are sold in both sterile and non-sterile condition, a clear indication when
the contents of the particular package are non-sterile;

EXAMBLE 3 The “non-sterile” symbol ISO 7000-2609; see ISO 15223-1:2021, 5.2.7.

NOTE3 Some regulatory authorities require all implants supplied in a non-sterile condition to b¢ labelled as
non-sterile.

if applicable, the “use by date”, expressed as year and month, and, if appropriate; day;
EXAMBELE 4 The “use by date” symbol ISO 7000-2607; see ISO 15223-1:2021(5-1-4.
if ther¢ is no “use by date”, the date of manufacture;

NOTE4 Insome regulatory jurisdictions, the date of manufacture.can'be included as part of the batch code or
serial qumber provided the date is clearly identifiable.

an indjcation that the implant is intended for single use;
EXAMBLE 5 The “do not re-use” symbol ISO 7000-1051; see ISO 15223-1:2021, 5.4.2.

any refjuired special storage (e.g. temperature, humidity, UV environment, pressure) and/qr handling
conditjons;

any spgcial instructions;

EXAMRLE 6  The symbol "LEFT" or "L! for implants to be used on the left side or "RIGHT" or "R" for]implants to
be used on the right side.

warnings or precautions thatfieed to be brought to the immediate attention of the intended user. This
infornjation may be kept tg~a-minimum in which case more detailed information shall appear in the
instru¢tions for use;

an ind]cation to check the instructions for use;
EXAMBLE 7 TheConsult instructions for use” symbol ISO 7000-1641; see ISO 15223-1:2021, 5.4.3]
an ind]cation that the implant shall not be used if the package is damaged or unintentionally ppened;

EXAMRLE®8  The "Do not use if package is damaged" symbol ISO 7000-2606; see ISO 15223-1:2021) 5.2.8.

If applicable, a clear indication that the instructions for use for the implant are supplied in electronic
form instead of in paper form, information on how to access the instructions for use in electronic form
and information for obtaining the instructions for use in paper form.

Information on the label that is intended to facilitate proper implant identification at the point of use shall
be legible when viewed under illumination of 215 lux using normal vision, corrected, if necessary, at a
distance of 1 m.

NOTES5 Providing clear and accurate information can facilitate proper implant identification at the point of use,
typically in the operating room. For musculoskeletal implants, ASTM F2943 provides guidance on the content of the
label and on the relative location of the information within the label.
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11.4 Instructions for use

Instructions for use shall be provided in paper format together with the implant or in a non-paper format
(e.g. electronic).

If applicable, the instructions for use shall contain the following information:

a) the name and contact details of the manufacturer, including at least the postal address and the country;

NOTE 1

NOTE 2

Contact details can include telephone number, email address, website URL, etc.

authorized representative or local agent.

In some regulatory jurisdictions, there are requirements to include the name and address of the

a desc}

If the i
the pr

a clear
or groy

the int
anyre

inform
access
combi}

the re
avoid ¢

an ind

EXAMH
symbo]
5.2.3, 5

detaild
for eaq

specified in the informationto.be provided by the medical device manufacturer in ISO 17664

EXAMH
EXAMH
EXAMH

NOTE 3

ription of the implant (e.g. cardiac valve) and the model designation of the implant;

mplant is supplied as part of a procedure pack/convenience Kkit, the description-of the
cedure pack/convenience Kkit;

statement of the intended purpose, indications, contra-indications and the patient t3
ips as appropriate;

ended performance described in Clause 4;
sidual risks and any undesirable side-effects as well as their likelihood;

ation allowing the intended user to select a suitable implant (including the corre
pries and related devices (e.g. ancillary implants, assogiated implants), in order to o}
nation;

rommended surgical technique in regard to the.implant, including practical advice
r minimize risks associated with implantation;

cation that the contents of the package are'sterile and of the method of sterilization us

LE1  The word “STERILE” or the "sterile" symbol ISO 7000-2499, or one of the “sterili
s ISO 7000-2500, ISO 7000-2501, ISO:7000-2502 or ISO 7000-2503; see ISO 15223-1:2021, 5.
.2.4 and 5.2.5.

of any treatment or handling needed before the implant can be used, including i
h applicable processing-step (i.e. cleaning, disinfection, drying, packaging and steri

LE2  Final assenbly.

LE3  Sterilization of the implant provided non-sterile.

LE4 K permitted, the cleaning, disinfection and sterilization of a non-used implant.

1S0"17664-1 requires at least one validated method be specified for each applicable proces

contents of

rget group

't size), its
tain a safe

on how to

ed;
red using...”

2.1 or 5.2.2,

hformation
ization) as
-1;

sing step.

k) instru

Ftiohs for Hnn]ing with the contents of 3 storile par‘l{agn that has heen Hnmagnr] Fay

previously opened;

D)

has been

if the implant is suitable for re-sterilization, suitable method(s) with cycle parameters and either the

maximum number of re-sterilization cycles that may be performed or a description of other end-of-life
indicators if specified (see 9.3);

and technical factors that can pose a risk if the implant was to be re-used;

EXAMPLE 5

The “do not re-use” symbol ISO 7000-1051; see ISO 15223-1:2021, 5.4.2.
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statement that the implant is intended for single use, including information on known characteristics

any special storage (e.g. temperature, humidity, UV environment, pressure) and/or handling conditions;
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