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European foreword 

This document (EN ISO 14160:2021) 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 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 2021, and conflicting national standards 
shall be withdrawn at the latest by December 2021. 

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 supersedes EN ISO 14160:2011. 

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 Directive(s). 

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

The following referenced documents are indispensable for the application of this document. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 
For dated references, only the edition cited applies. However, for any use of this standard ‘within the 
meaning of Annex ZA, 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superseded and that its relevant contents can still be considered the generally acknowledged state-of-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 shall 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 1 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 undated 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 10012 EN ISO 10012:2003 ISO 10012:2003 
ISO 10993-1 EN ISO 10993-1:2009 ISO 10993-1:2009 

ISO 10993-17 EN ISO 10993-17:2009 ISO 10993-17:2002 

ISO 11737-1 EN ISO 11737-1:2018 ISO 11737-1:2018 

ISO 13408-7 EN ISO 13408-7:2015 IISO 13408-7:2015 

ISO 13485 EN ISO 13485:2016 ISO 13485:2016 

ISO 22442-2 EN ISO 22442-2:2015 ISO 22442-2:2015 
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NOTE 2 Many of the standards normatively referred to by ISO 14160 are undated. These referred standards 
also include normative references themselves to other dated and undated standards. For undated normative 
references, it should always be assumed that the latest edition applies. For example, EN ISO 14160 refers to 
ISO 10993-1 which itself normatively refers to ISO 14971. In Europe, it should be presumed that the reference to 
ISO 14971 is to EN ISO 14971:2012. 

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, Turkey and the 
United Kingdom. 

Endorsement notice 

The text of ISO 14160:2020 has been approved by CEN as EN ISO 14160:2021 without any modification. 
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Annex ZA 
(informative) 

 
Relationship between this European standard and the General Safety and 

Performance Requirements of Regulation (EU) 2017/745 aimed to be 
covered 

This European Standard has been prepared under a Commission’s standardization request to provide 
one voluntary means of conforming to General Safety and Performance Requirements of 
Regulation (EU) 2017/745 of 5 April 2017 concerning medical devices [OJ L 117]. 

Once this standard is cited in the Official Journal of the European Union under that Regulation, 
compliance with the normative clauses of this standard given in Table ZA.1 confers, within the limits of 
the scope of this standard, a presumption of conformity with the corresponding General Safety and 
Performance Requirements of that Regulation, and associated EFTA regulations. 
NOTE 1 Where a reference from a clause of this standard to the risk management process is made, the risk 
management process needs to be in compliance with Regulation (EU) 2017/745. This means that risks have to be 
‘reduced as far as possible’, ‘reduced to the lowest possible level’, ‘reduced as far as possible and appropriate’, 
‘removed or reduced as far as possible’, ‘eliminated or reduced as far as possible’, ’removed or minimized as far as 
possible’, or ‘minimized’, according to the wording of the corresponding General Safety and Performance 
Requirement.  

NOTE 2 The manufacturer’s policy for determining acceptable risk must be in compliance with General Safety 
and Performance Requirements 1, 2, 3, 4, 5, 8, 9, 10, 11, 14, 16, 17, 18, 19, 20, 21 and 22 of the Regulation. 

NOTE 3 This Annex ZA is based on normative references according to the table of references in the European 
Foreword, replacing the references in the core text.  

NOTE 4 When a General Safety and Performance Requirement does not appear in Table ZA.1, it means that it is 
not addressed by this European Standard. 

Table ZA.1 – Correspondence between this European standard and Annex I of 
Regulation (EU) 2017/745 [OJ L 117] 

General Safety and Performance 
Requirements of Regulation 
(EU) 2017/745 

Clause(s) / sub-clause(s) 
of this EN 

Remarks / Notes 

11.3 4,5,6,7,8,9,10,11,12 This standard provides 
requirements for the 
development, validation and 
routine control of a sterilization 
process using liquid chemical 
sterilizing agents for single-use 
medical devices utilizing animal 
tissues and their derivatives, 
including requirements that the 
medical device is safe and 
performs as intended after 
treatment. It could also be applied 
to the development, validation and 
routine control of a process for 
attainment of a specific microbial 
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state other than sterility. 
This relevant General Safety and 
Performance Requirement is only 
partly addressed in this European 
Standard. Design and packaging 
for maintenance of a specific 
microbial state during 
transportation and storage are not 
covered. Aspects of manufacture 
other than those related to 
attainment of a specific microbial 
state using liquid chemical 
sterilizing agents for single-use 
medical devices utilizing animal 
tissues and their derivatives are 
not covered. 

11.4 first sentence only 4,5,6,7,8,9,10,11,12 This standard provides 
requirements for the 
development, validation and 
routine control of a sterilization 
process using liquid chemical 
sterilizing agents for single-use 
medical devices utilizing animal 
tissues and their derivatives, 
including requirements that the 
medical device is safe and 
performs as intended after 
treatment. 
This relevant General Safety and 
Performance Requirement is only 
partly addressed in this European 
Standard. Design and packaging 
for maintenance of sterility during 
transportation and storage are not 
covered. Aspects of manufacture 
other than those related to 
attainment of sterility using liquid 
chemical sterilizing agents for 
single-use medical devices 
utilizing animal tissues and their 
derivatives are not covered. 
Evidence that the integrity of the 
packaging is maintained to the 
point of use is not covered. 

11.5 4,5,6,7,8,9,10,11,12 This standard provides 
requirements for the 
development, validation and 
routine control of a sterilization 
process for medical devices using 
liquid chemical sterilizing agents 
for single-use medical devices 
utilizing animal tissues and their 
derivatives. 
This relevant General Safety and 
Performance Requirement is only 
partly addressed in this European 
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Standard. Packaging for 
maintenance of sterility during 
transportation and storage are not 
covered. Aspects of manufacture 
other than those related to 
attainment of sterility using liquid 
chemical sterilizing agents for 
single-use medical devices 
utilizing animal tissues and their 
derivatives are not covered.  

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European 
Standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 
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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. 

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).

This third edition cancels and replaces the second edition (ISO 14160:2011), which has been technically 
revised.

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

— aligned definitions with those used in other standards for development, validation and routine 
control of sterilization processes and added new definitions;

— incorporated defined terms consistently throughout the document;

— updated cross-references;

— revised informative Annex A to follow the order of the normative body of the standard;

— added clarification to normative Annex B in regard to applying the overkill approach.

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

A sterile medical device is one that is free of viable microorganisms. International standards which 
specify requirements for validation and routine control of sterilization processes require, when it 
is necessary to supply a sterile medical device, that adventitious microbiological contamination of a 
medical device prior to sterilization be minimized. Even so, medical devices produced under standard 
manufacturing conditions in accordance with the requirements for quality management systems (see 
for example, ISO 13485) have microorganisms on them prior to sterilization, albeit in low numbers. The 
purpose of sterilization is to inactivate the microbiological contaminants and thereby transform the 
non-sterile medical devices into sterile ones.

The kinetics of inactivation of a pure culture of microorganisms by physical and/or chemical agents used 
to sterilize medical devices can generally best be described by an exponential relationship between the 
numbers of microorganisms surviving and the extent of treatment with the sterilizing agent; inevitably 
this means that there is always a finite probability that a microorganism survives regardless of the 
extent of treatment applied. For a given treatment, the probability of survival is determined by the 
number and resistance of microorganisms and by the environment in which the organisms exist during 
treatment. It follows that the sterility of any one medical device in a population of items subjected to 
sterilization processing cannot be guaranteed and the sterility of a processed population is defined in 
terms of the probability of there being a viable microorganism present on a medical device.

Attention also has to be given to a number of factors, including the microbiological status (bioburden) 
of incoming raw materials and/or components and their subsequent storage, and to the control of the 
environment in which the product is manufactured, assembled and packaged (see also ISO 13485).

Requirements for quality management systems for medical device production are given in ISO 13485. 
The standards for quality management systems recognize that for certain processes used in 
manufacturing, the effectiveness of the process cannot be fully verified by subsequent inspection 
and testing of the product. Sterilization is an example of such a process. For this reason, sterilization 
processes are validated for use, the performance of the sterilization process is monitored routinely, and 
the equipment is maintained.

Animal tissues and their derivatives are used as constituents of certain medical devices to provide 
performance characteristics that present advantages over the characteristics provided by non-animal-
based materials. The range and quantities of materials of animal origin in medical devices vary; such 
materials can comprise a major part of the device, can be a product coating or impregnation, or can be 
used in the manufacturing process for the medical device.

This document describes requirements that, if met, will provide a liquid chemical sterilization process 
that has appropriate microbicidal activity for single-use medical devices containing materials of animal 
origin or their derivatives. The sterilizing agents used most frequently for medical devices are moist 
heat, dry heat, irradiation and ethylene oxide. While some devices containing animal tissues can be 
compatible with these commonly applied methods of sterilization (historically, for example, catgut 
sutures have been sterilized by irradiation), other devices, such as biological heart valves or tissue 
patches, are not compatible with conventional sterilization processes. It has been recognized that 
other sterilizing agents could have to be used in these exceptional circumstances. Liquid chemical 
sterilization is normally chosen over other sterilization processes in order that the medical devices 
present the desired physical properties of the tissue after sterilization. Sterilization by liquid chemicals 
of medical devices made in whole or in part from tissues of animal origin represents a special case in 
terms of establishing an effective sterilization process. In common with the other sterilization methods, 
the efficacy of a liquid chemical sterilization process needs to be demonstrated and recorded before it 
is adopted for routine use.

Liquid chemical sterilization requires determination of types of microorganisms comprising the 
bioburden and their resistance to the sterilization process in order to establish the appropriate 
reference microorganism, whether that be a recognized biological indicator or an isolate from the 
bioburden. Compliance with the requirements of this document ensures that the microbicidal activity 
of the liquid chemical sterilization process is both reliable and reproducible so that predictions can 
be made, with reasonable confidence, that there is a low level of probability of there being a viable 
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microorganism present on a product after sterilization. Specification of this probability is a matter for 
regulatory authorities and can vary among regions or countries (see for example, EN 556-1 and ANSI/
AAMI ST67).

Exposure to a properly validated, accurately controlled sterilization process is not the only factor 
associated with the provision of reliable assurance that the product is sterile and, in this regard, 
suitable for its intended use. Attention is therefore given to a number of considerations including:

a) the source and harvesting conditions of the tissue;

b) the microbiological status of incoming raw materials or components, or both;

c) the routine control of any cleaning and disinfection procedures used on the product;

d) the control of the environment in which the product is manufactured, assembled and packaged;

e) the control of equipment and processes;

f) the control of personnel and their hygiene;

g) the manner and materials in which the product is packaged; and

h) the conditions under which product is stored.
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Sterilization of health care products — Liquid chemical 
sterilizing agents for single-use medical devices utilizing 
animal tissues and their derivatives — Requirements for 
characterization, development, validation and routine 
control of a sterilization process for medical devices

1 Scope

This document specifies requirements for the characterization of a liquid chemical sterilizing agent 
and for the development, validation, process control and monitoring of sterilization by liquid chemical 
sterilizing agents of single-use medical devices comprising, in whole or in part, materials of animal origin.

This document covers the control of risks arising from contamination with bacteria and fungi by 
application of a liquid chemical sterilization process. Risks associated with other microorganisms can 
be assessed using other methods (see NOTE 1).

This document is not applicable to material of human origin.

This document does not describe methods for the validation of the inactivation of viruses and 
transmissible spongiform encephalopathy (TSE) agents (see NOTE 2 and NOTE 3).

This document does not describe methods for validation of the inactivation or elimination of protozoa 
and parasites.

The requirements for validation and routine control described in this document are only applicable 
to the defined sterilization process of a medical device, which is performed after the manufacturing 
process, and do not take account of the lethal effects of other bioburden reduction steps (see NOTE 4).

This document does not specify tests to establish the effects of any chosen sterilization process upon 
the fitness for use of the medical device (see NOTE 5).

This document does not cover the level of residual sterilizing agent within medical devices (see NOTE 6).

Guidance for the characterization of a liquid chemical sterilizing agent and for the development, 
validation, process control and monitoring of sterilization by liquid chemical sterilizing agents of 
single-use medical devices comprising, in whole or in part, materials of animal origin is provided in 
informative Annex A.

NOTE 1 The prior application of risk management principles to medical devices utilizing animal tissues, as 
described in ISO 22442-1 is important. ISO 18362 provides information on control of microbial risks during 
processing of cell-based health-care products.

NOTE 2 Liquid chemical sterilizing agents traditionally employed to sterilize animal tissues in medical devices 
might not be effective in inactivating the causative agents of TSE such as bovine spongiform encephalopathy 
(BSE), or scrapie. Satisfactory validation in accordance with this document does not necessarily demonstrate 
inactivation of infective agents of this type. Risk controls related to sourcing, collection and handling of animal 
materials are described in ISO 22442-2.

NOTE 3 The validation of the inactivation, elimination, or elimination and inactivation of viruses and TSE 
agents is described in ISO 22442-3.

NOTE 4 Manufacturing processes for medical devices containing animal tissues frequently include 
exposure to chemical agents which can significantly reduce the bioburden on the medical device. Following the 
manufacturing process, a medical device is exposed to a specified sterilization process.

NOTE 5 Such testing is a crucial part of the design and development of a medical device.

© ISO 2020 – All rights reserved 1
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NOTE 6 ISO 10993-17 specifies a method to establish allowable limits for residues of sterilizing agents.

NOTE 7 Standards for quality management systems (see ISO 13485) can be used in the control of all stages of 
manufacture including the sterilization process.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 10993-17, Biological evaluation of medical devices — Part 17: Establishment of allowable limits for 
leachable substances

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

ISO 13408 (all parts), Aseptic processing of health care products
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