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Foreword 

The text of ISO 11137-2:2013 has been prepared by Technical Committee ISO/TC 198 “Sterilization of 
health care products” of the International Organization for Standardization (ISO) and has been taken over 
as EN ISO 11137-2:2015 by Technical Committee CEN/TC 204 “Sterilization of medical devices” the 
secretariat of which is held by BSI. 

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 December 2015, and conflicting national standards shall 
be withdrawn at the latest by December 2015. 

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 11137-2:2013. 

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 Annexes ZA, ZB and ZC, which are integral parts of 
this document. 

The following referenced documents are indispensable for the application of this document. For undated 
references, the edition of the referenced document (including any amendments) listed below applies. For 
dated references, only the edition cited applies. However, for any use of this standard within the meaning 
of Annex ZA, ZB or ZC, the user should always check that any referenced document has not been 
superseded and that its relevant contents can still be considered the generally acknowledged state-of-art. 

When an IEC or ISO standard is referred to in the ISO standard text, this should be understood as a 
normative reference to the corresponding EN standard, if available, and otherwise to the dated version 
of the ISO or IEC standard as listed below. 

NOTE The way in which these referenced documents are cited in normative requirements determines the 
extent (in whole or in part) to which they apply. 

Table — Correlation between normative references and dated EN and ISO standards 

Normative references  
as listed in Clause 2 of the ISO 

standard 

Equivalent dated standard 

EN ISO 

ISO 11137 EN ISO 11137-1:2006/A1:2013 ISO 11137-1:2006/A1:2013 

ISO 11737-1 EN ISO 11737-1:2006 + AC:2009 ISO 11737-1:2006 + Cor 1:2007 

ISO 11737-2 EN ISO 11737-2:2009 ISO 11737-2:2009 

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, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 
Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 
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!Amendment A1 European foreword 

This document (EN ISO 11137-2:2015/A1:2023) has been prepared by Technical Committee ISO/TC 198 
"Sterilization of health care products" in collaboration with Technical Committee CEN/TC 204 
“Sterilization of medical devices” the secretariat of which is held by BSI. 

This Amendment to the European Standard EN ISO 11137-2:2015 shall be given the status of a national 
standard, either by publication of an identical text or by endorsement, at the latest by October 2023, and 
conflicting national standards shall be withdrawn at the latest by October 2023. 

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

This document has been prepared under a standardization request M/575 of 14.4.2021 given to CEN by 
the European Commission and supports general safety and performance requirements of 
EU Regulations(s). 

For the relationship with EU Directive(s) see informative Annex ZA and Annex ZB, which are an integral 
part of this document. 

Any feedback and questions on this document should be directed to the users’ national standards 
body/national committee. A complete listing of these bodies can be found on the CEN website. 

The following referenced documents are indispensable for the application of this document. For undated 
references, the edition of the referenced document (including any amendments) listed below applies. For 
dated references, only the edition cited applies. However, for any use of this standard within the meaning 
of Annex ZA or ZB, the user should always check that any referenced document has not been superseded 
and that its relevant contents can still be considered the generally acknowledged state-of-art. 

When an IEC or ISO standard is referred to in the ISO standard text, this should be understood as a 
normative reference to the corresponding EN standard, if available, and otherwise to the dated version 
of the ISO or IEC standard as listed below. 

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, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the United 
Kingdom. 

Endorsement notice 

The text of ISO 11137-2:2013/Amd 1:2022 has been approved by CEN as EN ISO 11137-2:2015/A1:2023 
without any modification."
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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 11137-2 was prepared by Technical Committee ISO/TC 198, Sterilization of health care products. 

This third edition cancels and replaces the second edition (ISO 11137-2:2012), of which it constitutes a 
minor revision with the following changes: 

— addition of the word “and” in 9.1, second paragraph, third sentence; 

— addition of the word “not” in 10.3.4.1, third paragraph; 

— correction of the language used to describe requirements for interpretation of results during a 
verification dose experiment in the second paragraph in 7.2.6.2, 7.3.7.2, 9.2.6.3, 9.3.7.3, 9.4.6.3, and 
9.5.7.3. 

ISO 11137 consists of the following parts, under the general title Sterilization of health care products — 
Radiation: 

— Part 1: Requirements for development, validation and routine control of a sterilization process for 
medical devices 

— Part 2: Establishing the sterilization dose 

— Part 3: Guidance on dosimetric aspects 
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!Amendment A1 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. 

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 of 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 
www.iso.org/iso/foreword.html. 

This document was prepared by Technical Committee ISO/TC 198, Sterilization of health care products, 
in collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/TC 
204, Sterilization of medical devices, in accordance with the Agreement on technical cooperation between 
ISO and CEN (Vienna Agreement). 

A list of all parts in the ISO 11137 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 

This part of ISO 11137 describes methods that can be used to establish the sterilization dose in 
accordance with one of the two approaches specified in 8.2 of ISO 11137-1:2006. The methods used in 
these approaches are: 

— dose setting to obtain a product-specific dose; 

— dose substantiation to verify a preselected dose of 25 kGy or 15 kGy. 

The basis of the dose setting methods described in this part of ISO 11137 (Methods 1 and 2) owe much 
to the ideas first propounded by Tallentire000. Subsequently, standardized protocols were developed00, 
which formed the basis of the dose setting methods detailed in the AAMI Recommended Practice for 
Sterilization by Gamma Radiation00. 

Methods 1 and 2 and the associated sterilization dose audit procedures use data derived from the 
inactivation of the microbial population in its natural state on product. The methods are based on a 
probability model for the inactivation of microbial populations. The probability model, as applied to 
bioburden made up of a mixture of various microbial species, assumes that each such species has its own 
unique D10 value. In the model, the probability that an item will possess a surviving microorganism after 
exposure to a given dose of radiation is defined in terms of the initial number of microorganisms on the 
item prior to irradiation and the D10 values of the microorganisms. The methods involve performance of 
tests of sterility on product items that have received doses of radiation lower than the sterilization dose. 
The outcome of these tests is used to predict the dose needed to achieve a predetermined sterility 
assurance level (SAL). 

Methods 1 and 2 can also be used to substantiate 25 kGy if, on performing a dose setting exercise, the 
derived sterilization dose for an SAL of 10−6 is less than or equal to 25 kGy. The basis of the method 
devised specifically for substantiation of 25 kGy, Method VDmax, was put forward by Kowalski and 

Tallentire0. Subsequent evaluations involving computational techniques demonstrated that the 
underlying principles were soundly based0 and field trials confirmed that Method VDmax is effective in 
substantiating 25 kGy for a wide variety of medical devices manufactured and assembled in different 
ways0. 

A standardized procedure for the use of VDmax for substantiation of a sterilization dose of 25 kGy has been 
published in the AAMI Technical Information Report Sterilization of health care products — Radiation 
sterilization — Substantiation of 25 kGy as a sterilization dose — Method VDmax0, a text on which the 
method described herein is largely based. Method VDmax is founded on dose setting Method 1 and, as such, 
it possesses the high level of conservativeness characteristic of Method 1. In a similar manner to the dose 
setting methods, it involves performance of tests of sterility on product items that have received a dose 
of radiation lower than the sterilization dose. The outcomes of these tests are used to substantiate that 
25 kGy achieves an SAL of 10−6. 

To link the use of VDmax for the substantiation of a particular preselected sterilization dose, the numerical 
value of the latter, expressed in kilograys, is included as a superscript to the VDmax symbol. Thus, for 
substantiation of a sterilization dose of 25 kGy, the method is designated Method VDmax

25. 

Method VDmax15 is based on the same principles as Method VDmax25. The test procedure is similar to that 
of Method VDmax25, but Method VDmax15 is limited to product with an average bioburden less than or equal 
to 1,5. The outcomes of the associated tests of sterility are used to substantiate that 15 kGy achieves a 
sterility assurance level of 10−6. 

This part of ISO 11137 also describes methods that can be used to carry out sterilization dose audits in 
accordance with ISO 11137-1:2006, Clause 12. Following establishment of the sterilization dose, 
sterilization dose audits are performed routinely to confirm that the sterilization dose continues to 
achieve the desired SAL. 
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Sterilization of health care products — Radiation — 

Part 2: 
Establishing the sterilization dose 

1 Scope 

This part of ISO 11137 specifies methods for determining the minimum dose needed to achieve a 
specified requirement for sterility and methods to substantiate the use of 25 kGy or 15 kGy as the 
sterilization dose to achieve a sterility assurance level, SAL, of 10−6. This part of ISO 11137 also specifies 
methods of sterilization dose audit used to demonstrate the continued effectiveness of the sterilization 
dose. 

This part of ISO 11137 defines product families for sterilization dose establishment and sterilization dose 
audit. 

2 Normative references 

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

ISO 11137-1:2006, Sterilization of health care products — Radiation — Part 1: Requirements for the 
development, validation and routine control of a sterilization process for medical devices 

ISO 11737-1, Sterilization of medical devices — Microbiological methods — Part 1: Determination of a 
population of microorganisms on products 

ISO 11737-2, Sterilization of medical devices — Microbiological methods — Part 2: Tests of sterility 
performed in the definition, validation and maintenance of a sterilization process 

!ISO 11137-1:2006/Amd1:2013, Sterilization of health care products — Radiation — Part 1: 
Requirements for development, validation and routine control of a sterilization process for medical devices 
— Amendment 1 

ISO 11137-1:2006/Amd2:2018, Sterilization of health care products — Radiation — Part 1: Requirements 
for development, validation and routine control of a sterilization process for medical devices — Amendment 
2: Revision to 4.3.4 and 11.2 

ISO 13004: 20— 1 , Sterilization of health care products — Radiation — Substantiation of selected 
sterilization dose: Method VDmaxSD" 

 
1 Under preparation. Stage at the time of publication: ISO/DIS 13004. 
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