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Foreword

International Standard

ISO 14937 : 2000 Sterilization of health care products - General requirements for characterization of a
sterilizing agent and the development, validation and routine control of a sterilization

process for medical devices,
which W?Apared by ISO/TC 198 ‘Sterilization of health care products’ of the International Organization for
Standardizatigh, has been adopted by Technical Committee CEN/TC 204 ‘Sterilization of medical devices’, the
Secretariatof which is held by BSI, as a European Standard.

This Europe ndard has been prepared under a mandate given to CEN by the European Commission and
the European Trade Association, and supports essential requirements of the relevant EU Directives.
This European Sta shall be given the status of a national standard, either by publication of an identical text
or by endorsemen@%conflicting national standards withdrawn, by June 2001 at the latest.

In accordance with @ CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries aré"B6tind to implement this European Standard:

Austria, Belgium, the C Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, the Netherl& orway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom.

Endorsement notice
The text of the International Stan@ 0O 14937 : 2000 was approved by CEN as a European Standard without
any modification.

e

NOTE: Normative references to int rﬂna‘l publications are listed in Annex ZA (normative).



Page 3
ENISO 14937 : 2000

Contents Page
13 oo 0T (o] o TP O SOOI 4
1 T o o o - SO 6
2 )lormative =] (=) = TS RO 6
3 6@5 F= aTe IR 1= 11411 (7o o -0 SR 7
4 @ty SYSTEIM BIBIMENES .....eoeeeeeeeeeeserserses s s ssssssss s bess s s s s easeas e s sesee s b b s s st smreersstasnsanes 10
41 L= 10
4.2 Assi ent Of reSPONSIDIIIIES ..evvceiiin e e s 10
4.3 [DTeXel 01221275 P YT 0T a =] L I =T o o £ TP U Y 10
8.4 DESIGNEOIION......cveeereeeeeeeeeeceeseessesesess s sesssses e ssesssses s s s s e Rsnes e e s s s e asee R bR s s mannsansnenas 11
4.5 L0 1T - Y o o OSSN 11
5 Sterilizing a@characterization .............................................................................................................. 11
5.1 LC T Ty | T~ O 11
5.2 3T G AT To I T = 4 U 11
5.3 Microbicidal effe =YX VSO 11
5.4 Material effects..... @ ............................................................................................................................. 12
5.5  Safety and the envir@ ........................................................................................................................ 12
6 Process and equipmenfcharacterization ... ecrcrerrcncre e 12
6.1 (L= =Y - O -t T SRS 12
6.2 Process characterization @ ................................................................................................................... 13
6.3 Equipment Characterization....... s . eccererececinsciiesscerrs e ereasses s sssesns s sesensssscssesnsssnssssnmssesmssssnsnsssnnessasanas 13
7 Product definition .................... @ ............................................................................................................ 13
8 Process definition.......cccccoecnee. "‘Q'i .................................................................................................... 14
9 V= 1 Ts F- 1 (o] o T @ ............................................................................................... 15
9.1 L€ 1T 41T ¢ | . S 7 S TSSO 15
9.2 Installation qualification........ccceeeereereneen. L Rerrsteessiaes e s s AR SRR SRR A AR AR A Aa ARt R AR 15
9.3 Operational qualification........ccc.cccveemrrecennn. / ...................................................................................... 16
9.4 Performance qualification...........cccccoeneeecd ® ................................................................................... 16
9.5 Review and approval of validation..................... é .............................................................................. 17
10 Routine monitoring and CONTIO ...t s s nsssenr s 17
1 Product release from sterilization...........ccccoeenneee. 0 ....................................................................... 17
12 Maintaining process effectiveness .......ccecvvecerreccerrcennes ® .................................................................. 17
12.1 Generalo ................................................................ 17
12.2  Maintenance of eqUIPMEeNt ......cc.coreeecerieereecerrcneerreceen e @ ............................................................ 18
123  Requalification ... Y 3 e 18
12.4  AsSSESSMENt Of ChaNQe...ci vt cnrrr e s e e e N st emr s sressenesrmnsamnrsmnn e s ssassassnnss 18
Annex A (normative) Factors to be considered in selection of microorg%s for demonstrating

microbicidal effectiveness ... N 19
Annex B (normative) Approach 1 — Process definition based on inactivatioe microbial

population in its NAUral STALE.......cccveeerre e rrr e rssessssssssss e rcness e s senreagunresmnesnnesnsssnssnnsesaranssnean 21
Annex C (normative) Approach 2 — Process definition based on inactivation of é nce

microorganisms and knowledge of bioburden on product items to be ste(ilzd' ............................... 22
Annex D (normative) Approach 3 — Conservative process definition based on inactivati

reference MiCroOrganNiSMIS. ..o reececerrceree e s e et ret e e et e ems e e enmesemneansenesseessBhee s Sen i: ..................... 23
Annex E (informative) Guidance on application of this International Standard .......c.ccoeoeee .. & i 25
Annex ZA (informative) Corresponding International and European Standards..........................(.S} ............ 38



Page 4
EN ISO 14937 : 2000

Introduction

A sterile medical device is one which is free of viable microorganisms. When it is necessary to supply a sterile medical
device, International Standards specifying requirements for validation and routine contro! of sterilization processes
require that adyentitious microbiological contamination of a medical device prior to sterilization be minimized. Even so,
medical de%\oroduced under standard manufacturing conditions in accordance with the requirements for quality
systems (s€e, fefexample, ISO 13485 and ISO 13488) or which have been subjected to a cleaning process as part of
their reprocessing’inea health care establishment may, prior to sterilization, have microorganisms on them, albeit in low
numbers. Such cts are non-sterile. The purpose of sterilization is to inactivate the microbiological contaminants
and thereby transm the non-sterile products into sterile ones.

The Kinetics of inacti of a pure culture of microorganisms by physical and/or chemical agents used to sterilize
medical devices can @engrally best be described by an exponential relationship between the numbers of
microorganisms surviving the extent of treatment with the sterilizing agent. Inevitably this means that there is
always a finite probability t icroorganism may survive regardless of the extent of treatment applied. For a given
treatment, the probability of al is determined by the number and resistance of microorganisms and by the
environment in which the organi xist during treatment. It follows that the sterility of any one product in a population
subjected to sterilization processi nnot be guaranteed, and the sterility of a processed population has to be defined

in terms of the probability of there bej viable microorganism present on a product.

This International Standard describe@ irements which will enable sterilizer manufacturers, medical device
manufacturers and health care facilities €0 demonstrate that a process intended to sterilize medical devices has
appropriate microbicidal activity, and that thi ivity is both reliable and reproducible, such that the relationship for the
inactivation of microorganisms can be extragolated with reasonable confidence to low levels of probability of there
being a viable microorganism present on a product.after sterilization processing. This International Standard does not
specify the maximal value to be taken by this @bility; specification of this probability is a matter for regulatory
authorities and may vary from country to country (sée, fop example, EN 556 and AAMI ST67).

Generic reqguirements of the guality system for design gébpment, production, installation and servicing are given in

the 1SO 9000 series and particular requirements for quali stems for medical device production in 1ISO 13485 and
ISO 13488. The standards for quality systems recogni t, for certain processes used in manufacturing or
reprocessing, the effectiveness of the process cannot be f fified by subsequent inspection and testing of the
product. Sterilization is an example of such a process. For this stenllzatlon processes are validated for use, the

performance of the sterilization process monitored routinely and t % ment maintained.

Exposure to a properly validated, accurately controlled sterilization ffocess is not the only factor associated with the
prowsuon of reliable assurance that the product is sterile and, in this r suitable for its intended use. Attention is
given to a number of factors, including: @

a) for a manufacturing process, the microbiological status of incoming raw@nals and/or components;
b) the validation and routine control of the cleaning and disinfection procedurQ)gd during reprocessing;

c) the control of the environment in which the product is manufactured, assemb packaged, together with
control of personnel and their hygiene; and,

d) the manner in which the items are packaged and the conditions under which the steril items are stored.

The type of contamination on a product to be sterilized varies, and this impacts upon the effectivés of a sterilization
process. Products that have been used in a health care setting, and are being presente z resterilization in
accordance with the manufacturer's instructions, should be regarded as a special case. There is otential for such
products to possess a wide range of contaminating microorganisms and residual inorganic organic
contamination, in spite of the application of a ¢leaning process. Hence, particular attention is given to the, validation and
control of the cleaning and disinfection processes used during reprocessing.
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Sterilization technology is at several levels of development and application. There are processes which are developed
and have been in use for appreciable periods, and there are processes which are being developed and introduced
either for sterilization of specific products or for general application. Furthermore, there may be processes which have
yet to be discovered. Experience has identified the requirements which are appropriate for existing sterilization
technologies, and these requirements have been specified in International Standards specific to each established
process) The intention in developing this International Standard is to use this experience to provide, for suppliers of
sterili#atiop technologies, to their users and to regulatory authorities, a knowledge of the relevant general requirements
i w development of additional sterilization technologies to continue within a broad framework until sufficient

yc’onfidence and demand exist to justify the preparation of a specific International Standard.

This Internggnal Standard has three distinct applications:

— for manuf s of health care products who wish to apply to their products a sterilization process for which a
specific Inte C%al Standard does not exist; and,

— for manufacturerg” a
Standard does no

users of sterilization systems in health care settings for which a specific International
- and,

— to provide a framewor e preparation or revision of standards for specific sterilization processes.

The responsibility for carrying ofit tivities required by this International Standard will vary from case to case. This
International Standard requires e responsibilities of the various parties be defined (see 4.1.1) but does not
specify to whom the responsibilities awnocated. Annex E provides guidance on allocation of responsibility.
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1 Scope

1.1 This International Standard specifies general requirements for the characterization of a sterilizing agent, and
for the development, validation and routine control of a sterilization process for medical devices.

1.2 This'y@ational Standard applies to sterilization processes in which microorganisms are inactivated by
0

physical a aemical means.
1.3 This In Tonal Standard does not apply to processes that rely solely on physical removal of
microorganisms xample, filtration).

1.4 This Internationdard does not describe detailed test procedures for assessing microbial inactivation.

1.5 This International ard is intended to be applied by process developers, manufacturers of sterilization
equipment, manufacturers{of fpedical devices to be sterilized and the organization with responsibility for sterilizing
the medical device.

1.6 This International Standa@es not supersede or modify published International Standards for particular
sterilization processes. ®

NOTE 1 Atthough the scope of this lnt@) I Standard is limited to medical devices, the principles described may also be
applied to other health care products. }

*
NOTE 2  Sterilization processes validated an( rolled in accordance with the requirements of this International Standard
should not be assumed to be effective in inactivaling the causative agents of spongiform encephalopathies such as scrapie,
bovine spongiform encephalopathy and Creutzfeld-J disease. Specific recommendations have been produced in particular
countries for the processing of materials potentially cw\inated with these agents.

O

2 Normative references ﬁ

The following normative documents contain provisions whlcz;brgugh reference in this text, constitute provisions of
this International Standard. For dated references, subse amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements ba@an this International Standard are encouraged to
investigate the possibility of applying the most recent edition e normative documents indicated below. For
undated references, the latest edition of the normative docume rred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 10012-1, Quality assurance requirements for measuring equipm%art 1: Metrological confirmation system
for measuring equipment. o

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation a@sting.

A

ISO 10993-17, Biological evaluation of medical devices — Part 17: Establishmer@al/owable limits for leachable
substances using health-based risk assessment. /

o
2

6\
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ISO 11138-1, Sterilization of health care products — Biological indicators — Part 1: General.
ISO 11140-1, Sterilization of health care products — Chemical indicators — Part 1: General requirements.
ISO 11737-1, Sterilization of medical devices — Microbiological methods — Part 1: Estimation of population of

microogganisms on products.

ISO 1 -2‘ Sterilization of medical devices — Microbiological methods — Part 2: Tests of sterility performed in
the validatién of a sterilization process.
ISO 1348&,‘8ua/ity systems — Medical devices — Particular requirements for the application of ISO 9001.

ISO 13488, Qualitrsystems — Medical devices — Particular requirements for the application of ISO 9002.

General requirement

3 Terms and defin%

For the purposes of this Intern@&andard, the following terms and definitions apply.
L 4

3.1 /7

bioburden
population of viable microorganisms on a&duct and/or a package

IEC 61010-1, Safe@fuirements for electrical equipment for measurement, control and laboratory use — Part 1:

3.2
biological indicator
microbiological test system providing a define Atance to a specified sterilization process

3.3 L .

change control (
formal assessment and determination of the appropria @ of a proposed alteration to product or procedure

3.4

chemical indicator

system that reveals a change in one or more predefined proc@viables based on a chemical or physical change
resulting from exposure to a process

>
2£velopment ®/‘

act of elaborating a specification in preparation for validation

Sstablish 6

determine by theoretical evaluation and confirm by experimentation O,

a7 o
fault

one or more of the process parameters which lies outside of its/their specified tolerance(ﬁL

3.8
health care product é
medical device, medicinal product (pharmaceuticals and biologics) or in vitro diagnostic medical \@



