
 

 

 

 

 

Reference number
ISO 13356:2008(E)

© ISO 2008
 

 

 

INTERNATIONAL 
STANDARD 

ISO
13356

Second edition
2008-06-01

Implants for surgery — Ceramic materials 
based on yttria-stabilized tetragonal 
zirconia (Y-TZP) 

Implants chirurgicaux — Produits céramiques à base de zircone 
tétragonal stabilisé à l'oxyde d'yttrium (Y-TZP) 

 



ISO 13356:2008(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2008 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2008 – All rights reserved
 

 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 13356:2008(E) 

© ISO 2008 – All rights reserved iii

Contents Page 

Foreword............................................................................................................................................................ iv 
Introduction ........................................................................................................................................................ v 
1 Scope ......................................................................................................................................................1 
2 Normative references ............................................................................................................................1 
3 Physical and chemical properties........................................................................................................2 
4 Test methods..........................................................................................................................................3 
4.1 Bulk density............................................................................................................................................3 
4.2 Chemical composition ..........................................................................................................................3 
4.3 Microstructure........................................................................................................................................3 
4.4 Biaxial flexural strength ........................................................................................................................6 
4.5 Four-point bending strength ................................................................................................................9 
4.6 Cyclic fatigue..........................................................................................................................................9 
4.7 Radioactivity.........................................................................................................................................10 
4.8 Accelerated Aging Test.......................................................................................................................12 
Bibliography ......................................................................................................................................................13 
 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 13356:2008(E) 

iv © ISO 2008 – All rights reserved
 

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 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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. 

ISO 13356 was prepared by Technical Committee ISO/TC 150, Implants for surgery, Subcommittee SC 1, 
Materials. 

This second edition cancels and replaces the first edition (ISO 13356:1997) which has been technically 
revised. 
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Introduction 

No known surgical implant material has ever been shown to cause absolutely no adverse reactions in the 
human body. However, long-term clinical experience of the use of the material referred to in this International 
Standard has shown that an acceptable level of biological response can be expected when the material is 
used in appropriate applications. 
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Implants for surgery — Ceramic materials based on 
yttria-stabilized tetragonal zirconia (Y-TZP) 

1 Scope 

This International Standard specifies the characteristics of, and corresponding test methods for, a 
biocompatible and biostable ceramic bone-substitute material based on yttria-stabilized tetragonal zirconia 
(yttria tetragonal zirconia polycrystal, Y-TZP) for use as material for surgical implants. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 3611, Micrometer callipers for external measurement 

ISO 7500-1:2004, Metallic materials — Verification of static uniaxial testing machines — Part 1: 
Tension/compression testing machines — Verification and calibration of the force-measuring system 

ISO 14704, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for flexural 
strength of monolithic ceramics at room temperature 

ISO 18754, Fine ceramics (advanced ceramics, advanced technical ceramics) — Determination of density 
and apparent porosity 

EN 623-2, Advanced technical ceramics — Monolithic ceramics — General and textural properties — Part 2: 
Determination of density and porosity 

EN 623-3, Advanced technical ceramics — Monolithic ceramics — General and textural properties — Part 3: 
Determination of grain size and size distribution (characterized by the Linear Intercept Method) 

ASTM C1499, Standard Test Method for Monotonic Equibiaxial Flexural Strength of Advanced Ceramics at 
Ambient Temperature 

ASTM E112-96, Standard Test Methods for Determining Average Grain Size 

ASTM G136-03, Standard Practice for Determination of Soluble Residual Contaminants in Materials by 
Ultrasonic Extraction 

ASTM F1873-98 1), Standard Specification for High-Purity Dense Yttria Tetragonal Zirconium Oxide 
Polycrystal (Y-TZP) for Surgical Implant Applications 

                                                      

1) Standard since withdrawn. 
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