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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards
Australia web site at www.standards.com.au and looking up the relevant Standard
in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
2001.

This Standard was issued in draft form for comment as DR 03177.
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PREFACE

This Standard was prepared by the Australian members of the Joint Standards Australia/
Standards New Zealand Committees HE-012, Surgical Implants and HE-009, Hypodermic
Equipment—General Medical. After consultation with stakeholders in both countries,
Standards Australia and Standards New Zealand decided to develop this Standard as an
Australian, rather than an Australian/ New Zealand Standard.

This Standard is identical with and has been reproduced from ISO 10993-15:2000,
Biological evaluation of medical devices—Part 15: Identification and quantification of
degradation products from metals and alloys.

The objective of this Standard is to provide guidance on general requirements for the design
of tests for identifying and quantifying degradation products from finished metallic medical
devices or corresponding material samples finished as ready for clinical use. This Standard
is only applicable to those degradation products generated by chemical alteration of the
finished metallic device in an in vitro accelerated degradation test.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an
informative annex is only for information and guidance.

As this Standard is reproduced from an international Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards as follows:

Reference to International Standard Australian Standard

ISO AS ISO

10993 Biological evaluation of medical 10993 Biological evaluation of medical
devices devices

10993-1 Part 1: Evaluation and testing 10993.1 Part 1: Evaluation and testing

10993-9 Part 9: Framework for 10993.9 Part 9: Framework for

identification and quantification
of potential degradation products

10993-12 Part 12: Sample preparation and
reference materials

10993-13 Part 13: Identification and
quantification of degradation
products from polymeric medical
devices

10993-14 Part 14: Identification and
quantification of degradation
products from ceramics

10993-16 Part 16: Toxicokinetic study
design for degradation products
and leachables
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AS ISO 10993, Biological evaluation of medical devices, consists of the following parts:
Part 1: Evaluation and testing

Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity

Part 4: Selection of tests for interactions with blood

Part 5: Tests for in vitro cytotoxicity

Part 6: Tests for local effects after implantation

Part 7: Ethylene oxide sterilization residuals

Part 8: Selection and qualification of reference materials for biological tests

Part 9: Framework for identification and quantification of potential degradation products
Part 10: Tests for irritation and delayed-type hypersensitivity

Part 11: Tests for systematic toxicity

Part 12: Sample preparation and reference materials

Part 13: Identification and quantification of degradation products from polymeric medical
devices

Part 14: Identification and quantification of degradation products from ceramics

Part 15: Identification and quantification of degradation products from metals and alloys
(this Standard)
Part 16: Toxicokinetic study design for degradation products and leachables
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INTRODUCTION

One of the potential health hazards resulting from medical devices may be due to the interactions of their
electrochemically-induced degradation products with the biological system. Therefore, the evaluation of potential
degradation products from metallic materials by methods suitable for testing the electrochemical behavior of these
materials is a necessary step in the biological performance testing of materials.

The body environment typically contains cations of sodium, potassium, calcium and magnesium and anions of
chloride, bicarbonate, phosphate and organic acids generally in concentrations between 2x 10-3 mol and
150 x 10-3 mol. A range of organic molecules such as proteins, enzymes and lipoproteins is also present, but their
concentrations may vary to a great extent. Earlier studies assumed that organic molecules did not exert a
significant influence on the degradation of metallic implants, but newer investigations indicate that implant
— protein interactions should be taken into account. Depending on a particular product or application, altering the
pH of the testing environment may also need to be considered.

In such biological environments, metallic materials may undergo a certain degradation and the different
degradation products may interact with the biological system in different ways. Therefore, the identification and
quantification of these degradation products is an important step in evaluating the biological performance of
medical devices.
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