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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are 
members of ISO or IEC participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular fields of technical activity. 
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, 
governmental and non‑governmental, in liaison with ISO and IEC, also take part in the work. In the field of 
information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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 documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent 
rights identified during the development of the document will be in the Introduction and/or on the ISO list of 
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the World 
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following URL: 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 194, Biological and clinical evaluation of medical 
devices, in collaboration with the European Committee for Standardization (CEN) Technical Committee 
CEN/TC 206, Biocompatibility of medical and dental materials and devices, in accordance with the Agreement 
on technical cooperation between ISO and CEN (Vienna Agreement).

This fourth edition of ISO  10993-3 cancels and replaces the third edition (ISO  10993-3:2014), which has 
been technically revised.

The main changes compared to the previous edition are as follows:

—	 Deletion of the Annex on Cellular Transformation;

—	 Restructure of Annex A on Guidance on selecting an appropriate test sample preparation procedure for 
genotoxicity testing;

—	 Addition of Annex C on in vivo carcinogenicity assays that includes the Annex on solid state carcinogenesis;

—	 Addition of Annex D on Genotoxicity Assessment of Nanomaterials;

—	 Expanded Annex B on genotoxicity test methods;

—	 Addition of Annex E on Recipe for S9 mix;

—	 Addition of Annex G on the evaluation of reproductive and developmental toxicity;

—	 Update of normative references and bibliography.

A list of all parts in the ISO 10993 series can be found on the ISO website.

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

The basis for biological evaluation of medical devices is often empirical and driven by relevant concerns for 
human safety. The risk of serious and irreversible effects, such as cancer or second generation abnormalities, 
is of particular public concern. It is inherent in the provision of safe medical devices that such risks be 
minimized to the greatest extent feasible. The assessment of mutagenic, carcinogenic, reproductive, and 
developmental toxicity hazards is an essential component of the control of these risks. Not all test methods 
for the assessment of genotoxicity, carcinogenicity, reproductive toxicity, and developmental toxicity are 
equally well developed, nor is their validity well established for the testing of medical devices.

Significant issues with test sample size and preparation, scientific understanding of disease processes 
and test validation can be cited as limitations of available methods. Since the previous document revision, 
many genotoxicity test methods have been updated with revised OECD guidelines. However, these generally 
provide clearer recommendations but little alteration in test methods. Scientifically sound alternatives to 
the proposed testing can be acceptable insofar as they address relevant matters of safety assessment.

In the selection of tests needed to evaluate a particular medical device, a careful assessment of expected 
human uses and potential interactions with biological systems is important, particularly in such areas as 
reproductive and developmental toxicology.

This document presents test methods and evaluation strategies for the identification of specific biological 
harms. Testing is not always necessary or helpful in managing toxicological risks associated with exposure 
to medical device materials but, where it is appropriate, it is important that maximum test sensitivity is 
achieved.

In view of the multitude of possible outcomes and the importance of factors such as extent of exposure, 
species differences and mechanical or physical considerations, risk assessment is typically performed on a 
case-by-case basis. Suggestions for risk consideration and integration of ISO 10993-17 and -18 are provided.
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