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Foreword

This British Standard was prepared under the direction of
the Surgical Instruments and Medical Equipment Standards
Committee at the request of the Department of Health and
Social Security.

Orthopaedic joint replacements are required to transmit
load and translate motion, frequently under highly stressed
conditions. The task of preparing standards to cover all
eventualities is complicated by the limited range of
biologically suitable materials, The components of joint
replacements are required to function from the time of
implantation for the remainder of a patient’s life span.

This introduces difficulties in testing suitable materials,
because accelerated laboratory studies present major
problems and there are difficulties in evaluating the stresses
on joint replacements during use,

The objectives of this Part of BS 3531, together with other
Parts in course of preparation, relating to joint replace-
ments, are to provide a framework within which surveillance
of manufacture can be instituted, and standard specifications
for components can be developed.

The Insertion and removal of a prosthesis for purposes of
trial fitting at the time of the operation can damage the
device. For this reason, trial reduction of the joint should
be accomplished by use of a test prosthesis, except in
those Instances where prostheses are designed to protect
the bearing areas of the device. It is important that, once
implantation has been completed, the device should not be
reused after removal,

Requirements for acrylic bone cement may be found in
BS 3631 : Part 7, and requirements for partial and total hip
joint replacements may be found in BS 3631 : Part 10.

Further consideration is to be given to other types of
partial and total joint replacements,
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The Parts of BS 3531 currently published are as follows,

Part 1. Specification for basic requirements: finish
marking and packaging

Part 2. Specification for materials for metal surgical
implants

Part 3. Specification for forged components made of
wrought stainless steel, wrought titanium and
of wrought titanium alloy

Part 4. Speclfication for castings made of cobalt
chromium-molybdenum alloy

Part5. Specification for surgical bone screws of 4 mm,
3.5 mm and 3 mm nominal sizes, countersunk
surfaces on bone plates, twist drills, taps and
screwdrivers

Part 6. Specification for skeletal pins and wires

Part 7. Specification for acrylic bone cement

Part8. Specification for ceramic materials based on
alumina

Part9. Specification for general requirements for

orthopaedic joint replacements

Part 10. Specification for classification, designation of
dimensions and general requirements for
partial and total hip joint replacements

Part 11. Specitication for staples for use in orthopaedic
surgery

Part 12, Classification and designation of dimensions
for knee joint prostheses

Further Parts are in course of preparation.

Other British Standards on subjects related to orthopaedic
surgical implants are BS 3507 3S 4106 and DD 87"
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1. Scope

This Part of BS 3531 specifies general requirements,
including requirements for packaging, for partial and total
joint replacements used in orthopaedic surgery.

Guidance on the use of joint replacements is given in
appendix A.

Guidance on the use of plastics materials is given in
appendix B.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Materials for metal components

Metal components of joint replacements shall be made of
one or more of the following, except that stainless steel
shall not be used in combination with any other metal:
wrought stainless stee! of composition B, C or D
in accordance with BS 3531 : Part 2;
dobalt-chromium-molybdenum casting alloy in
accordance with BS 35631 : Part 2;
wrought cobalt-chromium-tungsten-nickel alloy in
accordance with BS 3531 : Part 2;
wrought titanium-6 aluminium-4 vanadium alloy in
accordance with BS 3531 : Part 2;
wrought unalloyed titanium in accordance with
BS 3631 : Part 2.
Forged ~omponents made of forged stainless steel, wrought
titanium and wrought titanium alloy shall be i.: accordance
with BS 3631 : Part 3, and castings made of cobalt-

chromium-molybdenum alloy shall be in accordance with
BS 3531 : Part 4.

4. Components made of ceramic materials

Components made of ceramic materials shall contain not
less than 99,6 % Al, O3 and shall be of material in
accordance with the provisions of BS 3531 : Part 8.

B. General :

6.1 Components of joint replacements shall be in
accordance with the general requirements of BS 35631

Part 1,

5.2 All components made of or containing plastics material
shall be supplied in the sterile condition. It is permissible
for metal implants not containing a component made of
plastics materials to be supplied in the non-sterile condition.

6. Design

Stainless steel, unalloyed titanium and titanium alloy shali
not form the contiguous bearing surfaces of joint replace-
ments.

7. Finish

With the exception of bearing surfaces, the finish of joint
replacements shall be either:

(a) in accordance with BS 3531 : Part 1; or

*1 Mrad = 100 J/kg = 100 Gy.

(b} prepared by other surface treatments, provided that
they do not adversely affect the properties that are
known to be relevant to the performance of the
components.

NOTE, Reguirements for the finish of bearing surfaces of implants

for the partial and total replacement of particular joints will be
given in the relevant Parts of BS 35631,

8. Packaging

Joint replacements shall be packaged in accordance with
the requirements of BS 3531 : Part 1. Bearing surfaces shall
be covared so as to protect the surfaces from damage. The
protective cover shall be made of material which shall not
leave any debris or deposit on the surface of the implant
nor induce chemical attack on the implant under normal
sterilization conditions.

NOTE 1. The porous protective cover on the bearing surfaces of

non-sterile components provided by the manufacturer should be
left in place during sterilization,

NOTE 2. Many of the components of joint replacements are heavy.
They are frequently transported by air and may be subject to sub-
zero temperature and sub-normal atmospheric pressure. These
conditions may induce fracture of the packaging material with the
risk of bacterial contamination of @ component supplied in the
sterile condition. Containers should be capable of sustaining severe
handling conditions, Components made of plastics materials are
subject to deterioration if unduly exposed to sunlight and should
be stored in the dark.

9, Sterilization

If ionizing radiation methods of sterilization are used for
the sterilization of components made of plastics material,
no part of the component shall receive more than

3.6 Mrad™ nor less than 2.5 Mrad, The dosage shall be
applied in such a manner as to maintain the functional
geometry of the component,

10, Marking
10.1 Marking of components

10.1.1 General. Major components of {oint replacements
shall be indelibly marked in accordanc .:th the require-
ments of BS 3531 : Part 1. All marking shall be situated in
a region of low stress.

10.1.2 Marking of metal components. A unique serial
marking system shall be applied to each metal component
of joint replacements. The marking shall relate to material
and process details.

10.1.3 Marking of plastics components. Each component
made of plastics material shall be identified, where
practicable, from the batch of material for which records
shall have been provided.

10.1.4 Marking of ceramic components. A unique serial
marking system shall be applied to each ceramic component
of joint replacements. The marking shall relate to material
and process details.

10,2 Marking of unit packages or containers. Unit packages
or containers shall be marked in accordance with BS 3531 :
Part 1. Additionally, the package or container shall be
marked with the serial numbers of the components
contained therein.
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