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Foreword 

This document (EN ISO 10993-9:2009) has been prepared by Technical Committee ISO/TC 194 "Biological 
evaluation of medical devices" in collaboration with Technical Committee CEN/TC 206 “Biological evaluation 
of medical devices” the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by June 2010, and conflicting national standards shall be withdrawn at 
the latest by June 2010. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN ISO 10993-9:2009. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directives. 

For relationship with EU Directives, see informative Annex ZA and ZB, which are integral parts of this 
document. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

Endorsement notice 

The text of ISO 10993-9:2009 has been approved by CEN as a EN ISO 10993-9:2009 without any 
modification. 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



EVS-EN ISO 10993-9:2010

4 

Annex ZA 
(informative) 

 
Relationship between this European Standard and the Essential 

Requirements of EU Directive 93/42/EEC on Medical devices 

This European Standard has been prepared under a mandate given to CEN by the European Commission 
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the 
New Approach Directive 93/42/EEC on Medical devices. 
 
Once this European Standard is cited in the Official Journal of the European Union under that Directive and 
has been implemented as a national standard in at least one Member State, compliance with the clauses of 
this European Standard given in Table ZA.1 confers, within the limits of the scope of this European Standard, 
a presumption of conformity with the corresponding Essential Requirements of that Directive and associated 
EFTA regulations. 
 

Table ZA.1 — Correspondence between this European Standard and Directive 93/42/EEC on Medical 
devices 

Clause(s)/subclause(s) of this 
European Standard 

Essential Requirements (ERs) of 
Directive 93/42/EEC on Medical 

devices 

Qualifying remarks/Notes 

4, 5, Annex A Annex I: 7.1, 7.2, 7.5 These relevant Essential 
Requirements are only partly 
addressed in this European 

Standard 
NOTE Presumption of conformity depends on also complying with all relevant clauses/subclauses of ISO 10993-1. 

 
 
WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within 
the scope of this standard. 
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Annex ZB 
(informative) 

 
Relationship between this European Standard and the Essential 

Requirements of EU Directive 90/385/EEC on Active Implantable Medical 
Devices 

This European Standard has been prepared under a mandate given to CEN by the European Commission 
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the 
New Approach Directive 90/385/EEC on Active Implantable Medical Devices. 
 
Once this European Standard is cited in the Official Journal of the European Union under that Directive and 
has been implemented as a national standard in at least one Member State, compliance with the clauses of 
this European Standard given in Table ZB.1 confers, within the limits of the scope of this European Standard, 
a presumption of conformity with the corresponding Essential Requirements of that Directive and associated 
EFTA regulations. 
 

Table ZB.1 — Correspondence between this European Standard and Directive 90/385/EEC on Active 
Implantable Medical Devices 

 
Clause(s)/subclause(s) of this 

European Standard 
Essential Requirements (ERs) of 
Directive 90/385/EEC on Active 
Implantable Medical Devices 

Qualifying remarks/Notes 

4, 5, Annex A Annex I: 9 (First and second 
indents only) 

The first and second indents of this 
relevant Essential Requirement 
are only partly addressed in this 
European Standard 

NOTE Presumption of conformity depends on also complying with all relevant clauses/subclauses of ISO 10993-1. 
 

 
WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within 
the scope of this standard. 
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Introduction 

This part of ISO 10993 is intended to present the general principles on which the specific material 
investigations to identify and quantify degradation products described in ISO 10993-13 (polymers), 
ISO 10993-14 (ceramics) and ISO 10993-15 (metals and alloys) are based. 

Information obtained from these studies is intended to be used in the biological evaluations described in the 
remaining parts of ISO 10993. 

The materials used to construct medical devices can form degradation products when exposed to the 
biological environment, and in the body these products might behave differently to the bulk material. 

Mechanical wear causes mostly particulate debris, whereas the release of substances from surfaces due to 
leaching, chemical breakdown of structures or corrosion can lead to free ions or to different kinds of reaction 
products in the form of organic or inorganic compounds. 

The degradation products can be either reactive or stable and without biochemical reaction with their 
environment. Accumulations of substantial quantities of stable degradation products can, however, have 
physical effects on the surrounding tissues. Degradation products might remain at the location of their 
generation or might be transported within the biological environment by various mechanisms. 

The level of biological tolerability of degradation products depends on their nature and concentration, and 
should be primarily assessed through clinical experience and focused studies. For theoretically possible, new 
and/or unknown degradation products, relevant testing is necessary. For well-described and clinically 
accepted degradation products, no further investigation may be necessary. 

Note that the safety and efficacy of a medical device can be compromised as a result of degradation, and the 
degradation should be considered in the risk management of the device. 
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Biological evaluation of medical devices — 

Part 9: 
Framework for identification and quantification of potential 
degradation products 

1 Scope 

This part of ISO 10993 provides general principles for the systematic evaluation of the potential and observed 
biodegradation of medical devices and for the design and performance of biodegradation studies. Information 
obtained from these studies can be used in the biological evaluation described in the ISO 10993 series. This 
part of ISO 10993 considers both non-resorbable and resorbable materials. 

This part of ISO 10993 is not applicable to: 

a) evaluation of degradation which occurs by purely mechanical processes; methodologies for the 
production of this type of degradation product are described in specific product standards, where 
available; 

NOTE 1 Purely mechanical degradation causes mostly particulate matter. Although this is excluded from the scope of 
this part of ISO 10993, such degradation products can evoke a biological response and thus need to undergo biological 
evaluation as described in other parts of ISO 10993. 

b) leachable components which are not degradation products; 

c) medical devices or components that do not contact the patient's body directly or indirectly. 

NOTE 2 This part of ISO 10993 can be applied to the degradation of materials used in any kind of product that falls 
within the definition of “medical device” in ISO 10993-1, even if such products are subject to different regulations from 
those applying to medical devices, e.g. the scaffold in a tissue engineered medical product, or a carrier matrix to deliver 
drugs or biologics. 

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 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk 
management process 

ISO 10993-2, Biological evaluation of medical devices — Part 2: Animal welfare requirements 

ISO 10993-13, Biological evaluation of medical devices — Part 13: Identification and quantification of 
degradation products from polymeric medical devices 

ISO 10993-14, Biological evaluation of medical devices — Part 14: Identification and quantification of 
degradation products from ceramics 
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