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Foreword

ISO (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
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Introduction

There are three levels of International Standard dealing with non-active surgical implants. These are as
follows, with level 1 being the highest:

— level 1: general requirements for non-active surgical implants and instrumentation used in association

\

This
repla

indicates that there are additional requirements in the level 2 and level 3 stahdards.

The |
osteq

To aqg

ith-implants;

bvel 2: particular requirements for families of non-active surgical implants;

bvel 3: specific requirements for types of non-active surgical implant.

nternational Standard is a level 3 standard and contains requirements applying specifically

cements. The level 1 standard contains requirements that apply to all non-active surgical im

evel 2 standards apply to more restricted sets or families of implants such as those design
synthesis, cardiovascular surgery or joint replacement.

dress all requirements, it is recommended that a standard:of the lowest available level be cq

to knee joint
blants. It also

ed for use in

nsulted first.
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Non-active surgical implants — Joint replacement implants —
Specific requirements for knee-joint replacement implants

1

This |nternational Standard provides specific requirements for knee joint replacement implants. V)
safety, this International Standard specifies requirements for intended performance; desig
matefials, design evaluation, manufacture, sterilization, packaging, information supplied by the

and

2

The following referenced documents are indispensable for the{@pplication of this documen
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14243-3, Implants for surgery — Wear of total knee-joint prostheses — Part 3: Loading and

14879-1, Implants~for surgery — Total knee joint prostheses — Part 1: Determination (

cope

ethods of test.

ormative references

nces, only the edition cited applies. For undated referénces, the latest edition of th
ment (including any amendments) applies.

207-1, Implants for surgery — Components for. pafttial and total knee joint prosthese
ification, definitions and designation of dimensions

4243-1, Implants for surgery — Wear of total\knee-joint prostheses — Part 1: Loading and
neters for wear-testing machines with load.control and corresponding environmental conditic

4243-2, Implants for surgery — Wearof total knee-joint prostheses — Part 2: Methods of m
neters for wear-testing machines with displacement control and corresponding environmen
St

4630:—"), Non-active(surgical implants — General requirements

riies of knee tibial trays
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3

Terms and definitions

For the purposes of this document the terms and definitions of ISO 21534 and 1SO 7207-1 together with the
following apply.

31

femoral component
component of a total knee joint replacement intended to be secured to the femur to replace its articulating

surfa

NOTE

ces

1) T
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3.2

tibial component
component of a total knee joint replacement intended to be secured to the tibia to replace its articulating

surfaces
NOTE

33
tibial tray

These implants can be manufactured as one component or a set of components to be assembled by the user.

sub-component used to support and secure the articulating sub-component of a tibial component of a
unicompartmental or total knee joint prosthesis

3.4
patellar conf
component g
patella

3.5
patellar tray]|
sub-compon

3.6

ponent
f a total or partial knee joint replacement which is used to replace the articulating surface

bnt used to support and secure the articulating sub-component of a patéllar component

unicompartmental knee joint prosthesis

knee joint pr
knee
NOTE Ad

3.7

bsthesis designed to replace the femoral and tibial bearing{surfaces in one compartment

apted from ISO 7207-1, definition 3.1.2.

meniscal component

component ¢
moves relati

4 Intend

f certain total knee joint prostheses whichyis intended to transmit tibio-femoral load and
e to both the tibial and femoral components

pd performance

The requirenpents of Clause 4 of ISO 21534:2007 shall apply together with the following.

The intendeq
shall be detg
constrained K

5 Desigr

range of angular.movement between the skeletal parts referred to in 4 a) of 1ISO 21534
rmined. Annex Algives a suitable method for measurement of the range of movement o
nee joints.

) attribUtes

5.1 Gene

al

f the

pf the

vhich

2007
fully

The requirements of Clause 5 of ISO 21534:2007 shall apply together with the following.

5.2 Thickness of ultra-high molecular weight polyethylene (UHMWPE) in tibial components
and meniscal components

For tibial components and meniscal components made of UHMWPE, the UHMWPE component or sub-

component s
a)

b)

hall have the following minimum thickness in the load bearing area:

6 mm for components having a tibial tray;

9 mm for components without a tibial tray.
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5.3 Finish of non-articulating regions of metallic knee joint components

The surface of the non-articulating regions of metallic knee joint components intended to be exposed to soft
tissue shall be smooth and non-abrasive.

NOTE A roughness value Ra of 1,5 ym has been found to be satisfactory.

6 Materials

The requirements of Clause 6 of ISO 21534:2007 shall apply together with the following.

Unallpyed titanium and titanium alloys shall not be used as the articulating surfaces of knee joint|replacement
components unless an appropriate surface treatment is undertaken and demonstrated to be-suitgble in clinical
use.

7 Design evaluation

7.1 | General

The fequirements of Clause 7 of ISO 21534:2007 shall apply togetherwith the following.
One pr more of the tests in 7.2 of ISO 21534:2007 might not be requifed:

a) fpr every component within a range of components (produet family);

b) Wwhere the required test results already exist for the same or a similar component.

In thgse cases a justification for omitting any given:test on any given component shall be documepted.
7.2 | Preclinical evaluation

7.2.1| Endurance of tibial trays of kneé joint components — Cemented and non-cemented

The fibial trays of knee joint components, intended for use with or without bone cement, shall|be tested to
determine their endurance upnder cyclic load under appropriate loading conditions according to the test
methpds of ISO 14879-1. [Each of five specimens shall be tested with a maximum load pf 900 N for
10 x [108 cycles with no Afailure (as defined in 1SO 14879-1). All tibial components designated by this
Interpational Standard shall pass this minimum requirement.

NOTE The tibial)iray test method of ISO 14879-1 is a simplified means of evaluating performance gand addresses
some| but not alljclinical failure modes. The minimum performance level of 900 N is based on literpture and the
experjence of séveral test laboratories. It is recognized that investigators have used other test methods to|evaluate tibial
comppnents o6ftotal knee prostheses for similar and different failure modes.

7.2.2| ‘Wear testing of total knee joint replacements

The wear characteristics of total knee joint replacements comprising a metallic or ceramic femoral component
articulating on a tibial component shall be tested in accordance with ISO 14243-1, -2 and -3.

8 Manufacture
The requirements of Clause 8 of ISO 21534:2007 shall apply together with the following.

Implants or implant components manufactured from cast cobalt-chromium based alloys shall be solution heat
treated if appropriate. Any solution heat treatment undertaken shall be recorded and documented.

NOTE One example of solution heat treatment found to be satisfactory is holding the castings for 4 h at a
temperature of 1 200 °C.
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