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BS 7253 : Part 3 : 1990

Foreword

This Part of BS 7253 has been prepared under the direction
of the Health Care Standards Policy Committee and super-
sedes BS 3531 : Part 16 : 1985 which is withdrawn.

Requirements for materials for surgical implants were
published as Parts 2, 7, 8, 16, 20 and 21 of BS 3531. As a
result of the development of so many disparate Parts of

BS 3531 and because of the anticipated need to implement
a number of published and forthcoming ISO standards that
would have increased the diversity of BS 3531 still further,
it was decided that BS 3531 should be restructured as five
distinct standards which would enable the various aspects
to be clearly differentiated. BS 3531 itself will be limited
to standards specific to implants for osteosynthesis and

its title changed accordingly. Four new standards

BS 7251 Orthopaedic joint prostheses
BS 7252 Metallic materials for surgical implants
BS 7253 Non-metallic materials for surgical implants
BS 7254 Orthopaedic implants
are being published, incorporating relevant Parts of BS 3531
as well as new ISO standards.

This edition of BS 7253 : Part 3 introduces editorial
changes to reflect this restructuring but makes no technical
changes to the specification for heat-vulcanized silicone
elastomer first published as BS 3531 : Part 16 : 1985.

It does not reflect a full review of the standard, which will
be undertaken in due course.

This specification has been published as Part of BS 7253
which covers non-metallic materials for surgical implants,
rather than as a Part of a standard covering the implants
themselves. The reasons for this decision are as follows.
Unlike metallic implants, where the raw material is cast,
forged, machined or subjected to other forming and finish-
ing processes in order to arrive at the finished implant,

the forming of a silicone elastomer implant and the
formation of the silicone elastomer are achieved by one
and the same process, and there is seldom any finishing
nrocess. Indeed, an ‘implant’ may consist simply of a
block or sheet of elastomer, which is cut to size at the
time of implantation. Hence, as this specification does not
set out to specify design-related requirements for silicone
elastomer implants, those requirements that are given
apply equally to block material for, say cosmetic restora-
tion, as to a formed device, say a finger joint prosthesis.
With the exception of requirements for sterility, packaging
and marking (see clauses 5 and 6), this Part of BS 7253
covers physical and chemical requirements that are equally
applicable to block material and formed implants.
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The purpose of this Part of BS 7253 is to specify basic
requirements for surgical implants made entirely of sili-

. cone elastomers, such as finger and other joint prostheses,

mammary and penile prostheses, and temporary tendon
implants.

Such implants are prepared from a silicone polymer which
is compounded with cross-linking agents and fillers of
various types to form a silicone compound. The compound
is then formed, generally by extrusion or moulding pro-
cesses, into the shape of the finished implant. Cross-linking
(vulcanization) is then effected by the application of heat.
The vulcanized implant may also be post-cured by further
heating. The Technical Committee responsible for the
preparation of this Part of BS 7253 have not found it
practicable to specify the nature or properties of the
silicone polymer, the vulcanizing agents or the fillers to be
used in the manufacture of the implant, but guidance is
given in appendix A. However, the requirements and
methods of test given in this Part of BS 7253 are intended
to ensure that the implant has been correctly processed
and vulcanized.

Specific mechanical and physical properties of implants
have not been specified, as these properties are related to the
intended use of the implant and differ between for instance,
a finger joint prosthesis and a mammary prosthesis.
However, it is expected that the specification of such
properties of the most common types of silicone implant
will be considered further.

For similar reasons, the scope of this Part of BS 7253 has
been limited to implants made of silicone elastomer,
although it is recognized that many implants contain a
greater or lesser proportion of components made of
silicone elastomer (for instance hydrocephalus shunts,
heart valve prostheses and silicone-coated fabrics). It is
expected that such implants will be covered by separate
product standards in cases where the need is warranted,
and that the methods of test given in this Part of BS 7253
will be relevant.

Implants made of silicone elastomer, once implanted,
should never be re-used.

Product certification. Users of this British Standard are
advised to consider the desirability of third party certifi-
cation of product conformity with this British Standard
based on testing and continuing surveillance, which may
be coupled with assessment of a supplier’s quality systems
against the appropriate part of BS 5750.

Enquiries as to the availability of third party certification
schemes will be forwarded by BSI to the Association of
Certification Bodies. If a third party certification scheme
does not already exist, users should consider approaching
an appropriate body from the list of Association members.
Compliance with a British Standard does not of itself
confer immunity from legal obligations.

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-7253-3-1990
http://www.avadocuments.com/doc/bs-7253-3-1990

BS 7253 : Part 3 : 1990

Contents
Page

Foreword Inside front cover
Committees responsible Back cover
Specification
1 Scope 2
2 Definitions 2
3 Extraneous material 2
4 Chemical and biological properties 2
5 Sterility 3
6 Packaging and marking 3
Appendices
A Guidance on materials used in the manufacture

of implants made of silicone elastomer 4
B Method of measurement of extractable matter 4
C Method of measurement of the buffering

capacity of an extract of an implant 5
D Method of measurement of residual platinum 6
E Method of measurement of residual peroxides 7
F Method of measurement of ultraviolet

absorbance of extract of an implant 8
Tables
1 Maximum limits for extractable matter 2

2 Maximum limits for trace metal content of implant 3

Documents
1 Document Sharing Hub

Full document details: BS 7253-3:1990


http://www.avadocuments.com/doc/bs-7253-3-1990
http://www.avadocuments.com/doc/bs-7253-3-1990

BS 7253 : Part 3 : 1990

Specification

1 Scope

This Part of BS 7253 specifies general requirements for
chemical and biological properties, sterility, packaging and
marking of surgical implants consisting solely of silicone
elastomer obtained after vulcanization by the application
of heat and after post-curing if appropriate. These surgical
implants are intended for use in orthopaedic and restora-
tive surgery. Implants made of silicone elastomers together
with other materials are excluded.

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

2 Definitions

For the purposes of this Part of BS 7253 the definitions
given in BS 6324 apply together with the following.

NOTE. Definitions 2.2 to 2.5 are taken from BS 6324 : Part 3,
and are reproduced here for ease of reference.

2.1 heat-vulcanization (heat-curing). The process of con-
verting a silicone compound to an elastomeric material
(silicone elastomer) by crosslinking under the influence of
heat.

2.2 silicone elastomer. A rubber-like material derived from
a silicone compound that has been crosslinked or heat
vulcanized and, where applicable, post-cured.

2.3 silicone compound. A material made from silicone
that has been compounded with suitable fillers and
crosslinking agents, prior to crosslinking.

2.4 silicone (polysiloxane). A polymer in which the main
chain consists of alternating silicon and oxygen atoms with
organic side groups.

2.5 post-curing (secondary curing). A process of curing,
following crosslinking, carried out under controlled tem-
peratures and intended to enhance the physical properties
of the material and/or remove unwanted decomposition
products.

3 Extraneous material

When examined visually under x10 magnification the
surface of the implant shall be free from grit and other
extraneous particles.

4 Chemical and biological properties

4.1 General

The implant shall be tested in the ‘as-supplied’ condition.
If the implant contains two or more different types of
silicone elastomer in discrete regions, e.g. the outer
envelope and the inner filling of some designs of mammary
prosthesis, each type of elastomer shall be separately
sampled and tested.

Full document details: BS 7253-3:1990

4.2 Evaluation of biological hazards

When tested in accordance with the principles and methods
recommended for category A devices in BS 5736 : Part 1,
the implant, or test pieces of elastomer that have been
subjected to the same processing as the implant, shall be
non-toxic upon interpretation of the results by a toxico-
logist who is fully aware of the conditions of use of the
implant and is in possession of full chemical data con-
cerning it.

NOTE. The tests recommended for category A devices in

BS 5736 : Part 1 are: cell culture, local and systemic toxicity
(acute toxicity of extract; intracutaneous reactivity of extract;
assessment of pyrogenicity of extract); tissue implant, haemolysis;
and sensitization. Details of the methods may be found in

BS 5736 : Parts 2, 3,4,5 and 6.

4.3 Extractable matter

When tested in accordance with appendix B, the mass of
matter extracted from the implant or sample of the implant
shall not exceed the values given in table 1.

Table 1. Maximum limits for extractable matter

Sample size | Extracting liquid | Maximum mass extracted
g % of sample mass
25 Distilled water | 0.01

2 n-hexane 3.0

4.4 Loss of mass on heating

After heating the implant or a sample of the implant of
mass not less than 1.0 g in air at 200 °C for 4 h, the loss
of mass shall be not greater than 2.0 % of the initial mass
of the implant or sample.

4.5 Trace metal constituents

When determined by means of an analytical method of
precision equal to or better than 10 % at a level of deter-
mination of 10 mg/kg, the trace metal content of the
implant or sample of the implant shall not exceed the
values given in table 2.

NOTE. It is essential that the implant or sample of the implant be
prepared for analysis by means of a suitable ashing or extraction
technique. Examples of suitable analytical procedures are wet ashing
on to asilica matrix followed by spectrographic analysis, or wet
ashing followed by atomic absorption spectroscopic analysis.

4.6 Buffering capacity

When tested in accordance with appendix C, not more
than 2.5 mL of the sodium hydroxide solution and not
more than 1 mL of the hydrochloric acid solution shall
be required to effect a change in colour of the indicator.

4.7 Catalyst residues

4.7.1 Residual platinum. When tested in accordance with
appendix D, the amount of platinum in the implant shall
not exceed 30 mg/kg.
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