INTERNATIONAL ISO
STANDARD 111371

First edition
2006-04-15

Sterilization of health care products —
Radiation —

Part 1:

Requirements for development, validation
and routine control of a sterilization
process for medical devices

Stérilisation des produits de santé — Irradiation —

Partie 1: Exigences relatives a la mise au point, a la validation et au
contréle de routine d'un procédé de stérilisation pour les dispositifs
médicaux

=S —— Reference number
= — ISO 11137-1:2006(E)

© ISO 2006



ISO 11137-1:2006(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.

© 1S0 2006

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. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2006 — All rights reserved



ISO 11137-1:2006(E)

Contents Page
[0 T =312 oY (o iv
R0 o 11 e 4 oY v
1 Scope ,A .............................................................................................................................................. 1
2 Normati(gsf (= (= = 2
3 Terms and&finitions ........................................................................................................................... 2
4 Quality mana%ent system elements ........ooooeeeeeeeeieie e 8
41 [ o X2 0] 0 1= 1= 14 o 5 S 8
4.2 Management res%ibility ................................................................................................................. 9
4.3 [od o To [T T03 Q=T |12 1A o 9
4.4 Measurement, analy%nd improvement — Control of nonconforming product ...........c.ccceuue 9
5 Sterilizing agent chara - Y { o o T 9
5.1 Sterilizing agent ............... (x .............................................................................................................. 9
5.2 Microbicidal effectiveness /‘ ........................................................................................................... 9
5.3 Material effects.........covevreeenns (S\ .......................................................................................................... 9
54 Environmental coONSIAEratioNs .o\ iveuiiiiieiiiiriirrreerr s s rss s rrssas s rs s e s s n e e snas s rsmasrrennsssrnnnsnnsnren 10
6 Process and equipment characterization ... e 10
6.1 Process PR 10
6.2 EQUIPMENt ... @ .......................................................................................... 10
7 Product definition .......cccceeevveeereseesseeenns er’ .................................................................................... 11
8 Process definition......ccccccccoviiriireeeciiiineennees % .............................................................................. 12
8.1 Establishing the maximum acceptable dose&.............coooiiiiiiiici 12
8.2 Establishing the sterilization doOSe.........cccocec ) i ———— 12
8.3 Specifying the maximum acceptable dose an terilization dose.........ccooeemmiiiiiinccccceeee, 13
8.4 Transference of maximum acceptable, verificatio sterilization dose between radiation
SOUPCES ..uieeuiieerirenurinnrensirenssenssseassranssrasssrasssenssrensssnnsseny .@ ................................................................. 13
9 ValIdAtON ...covvvverrrrreessssensssessssssssssssssssssssssssssssssseees ’("9 ............................................................ 14
9.1 Installation qualification.........cccccceeviecciieeniiee e (K ......................................................... 14
9.2 Operational qualification.........cccccceriiccccceree e, @ ........................................................ 14
9.3 Performance qualification........ccccccoccccoierriiinnc e O’ ................................................... 15
9.4 Review and approval of validation........c.ccccceeccciiceennininsccccneeens 6 ................................................ 15
10 Routine monitoring and control...........cccccccirirrrrrcrccccncncssssssnns .,L— .............................................. 16
11 Product release from sterilization..........ccccceeeiiiiiiiiimecciiir e @ ..................................... 17
12 Maintaining process effectiveness L ................................ 17
121 Demonstration of continued effectiveness.........ccoceeeeiiiiiiiieceeccinnnenneeeandd Qp ............................... 17
12.2 LRG| 11 o = 11 o o T 20
12.3 Maintenance of @QUIPMENT ....... ... s s e e e s e e e e e e e e e e e e e e e e e e e e s 20
12.4 Requalification of eqUIPMENt ......... .. e e e e e e 20
12.5 Assessment of Change.........ooiiic i —————— 20
Annex A (informative) GUIAANCE .........ceeiiiiiiiicccieceirr s sssscsssseee e e s ss s s sssss s e e e s e s s s s s snmne e e e s eesasssnnnesaeeessanssnnnmnnnnens 21
=1 0 [T'e o - o] 172 36

© ISO 2006 — All rights reserved iii



ISO 11137-1:2006(E)

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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an

International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.
ISO 11137-1 was prepared by Technical Com#fiitee ISO/TC 198, Sterilization of health care product.
This first edition, together with ISO 11137-2 and I®1 1137-3, cancels and replaces ISO 11137:1995.

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

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

devices é

— Part 3: Guidance on dosimetric aspects O
6/13

%

— Part 2: Establishing the sterilization dose

iv © IS0 2006 — All rights reserved
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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 imized. Even so, medical devices produced under standard manufacturing conditions in
accordance wit requirements for quality management systems (see, for example, ISO 13485) may, prior
to sterilization, microorganisms on them, albeit in low numbers. Such medical devices are non-sterile.
The purpose of stﬁxation is to inactivate the microbiological contaminants and thereby transform the non-
sterile medical devic 36[9 sterile ones.

The kinetics of inactivat%f a pure culture of microorganisms by physical and/or chemical agents used to
sterilize medical devices c enerally best be described by an exponential relationship between the numbers
of microorganisms survivin the extent of treatment with the sterilizing agent; inevitably this means that
there is always a finite probabffijy that a microorganism may survive regardless of the extent of treatment
applied. For a given treatmen @ probability of survival is determined by the number and resistance of
microorganisms and by the envir ent in which the organisms exist during treatment. It follows that the
sterility of any one medical device%pppulation subjected to sterilization processing cannot be guaranteed
and the sterility of a processed popuf@tion is defined in terms of the probability of there being a viable
microorganism present on a medical deMice.

This part of ISO 11137 describes requi? ts that, if met, will provide a radiation sterilization process
intended to sterilize medical devices, that propriate microbicidal activity. Furthermore, compliance with
the requirements ensures that this activity is b reliable and reproducible so that predictions can be made,
with reasonable confidence, that there is a low ﬁye,l of probability of there being a viable microorganism
present on product after sterilization. Specification is probability is a matter for regulatory authorities and
may vary from country to country (see, for example, 56-1 and ANSI/AAMI ST67).

and servicing are given in 1ISO 9001 and particular requi ts for quality management systems for medical
device production are given in ISO 13485. The standards f ?ality management systems recognise that, for
certain processes used in manufacturing, the effectivenes the process cannot be fully verified by
subsequent inspection and testing of the product. Sterilizatiorrjgsan example of such a process. For this
reason, sterilization processes are validated for use, the performa@ f the sterilization process is monitored
routinely and the equipment is maintained. @

Generic requirements of the quality management system%esign and development, production, installation

Exposure to a properly validated, accurately controlled sterilization pr% is not the only factor associated
with the provision of reliable assurance that the products are sterile and, iré regard, suitable for its intended
use. Attention is therefore given to a number of considerations including: j

a) the microbiological status of incoming raw materials and/or components; &ﬁ

b) the validation and routine control of any cleaning and disinfection procedures u@on the product;

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

d) the control of equipment and processes;

e) the control of personnel and their hygiene;

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

g) the conditions under which product is stored.

© I1SO 2006 — All rights reserved \4
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This part of ISO 11137 describes the requirements for ensuring that the activities associated with the process
of radiation sterilization are performed properly. These activities are described in documented work
programmes designed to demonstrate that the radiation process will consistently yield sterile products on
treatment with doses falling within the predetermined limits.

The requirements are the normative parts of this part of ISO 11137 with which compliance is claimed. The
guidance given in the informative annexes is not normative and is not provided as a checklist for auditors. The
guidance provides explanations and methods that are regarded as being a suitable means for complying with
the requirements. Methods other than those given in the guidance may be used, if they are effective in
achieving compliance with the requirements of this part of ISO 11137.

The development, validg\ and routine control of a sterilization process comprise a number of discrete but
interrelated activities; e, *calibration, maintenance, product definition, process definition, installation
qualification, operational qt@\fication and performance qualification. While the activities required by this part
of ISO 11137 have been grou ogether and are presented in a particular order, this part of ISO 11137 does
not require that the activities b ormed in the order that they are presented. The activities required are not
necessarily sequential, as the mme of development and validation may be iterative. It is possible that
performing these different activities=ydll involve a number of separate individuals and/or organizations, each of
whom undertake one or more of activities. This part of ISO 11137 does not specify the particular
individuals or organizations to carry o e activities.

Vi © IS0 2006 — All rights reserved
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Sterilization of health care products — Radiation —

Part 1:
Requirements for development, validation and routine control
of a sterilj2ation process for medical devices

<s;O’
1 Scope OO

1.1 This part of ISO 1113¢ ecifies requirements for the development, validation and routine control of a
radiation sterilization process fi edical devices.

Q

NOTE Although the scope of th?(?ﬂ of 1ISO 11137 is limited to medical devices, it specifies requirements and
provides guidance that may be applicab qther products and equipment.

(0]
e
This part of ISO 11137 covers radiationg?ocesses employing irradiators using,

b) abeam from an electron generator

*

a) the radionuclide 69Co or 137Cs, Q,o
4
o
L

4

or ®
c) abeam from an X-ray generator. é

1.2 This part of ISO 11137 does not specify requirem%r development, validation and routine control of
a process for inactivating the causative agents of spongi@ encephalopathies such as scrapie, bovine
spongiform encephalopathy and Creutzfeld-Jakob disease. Spg@{ic recommendations have been produced in
particular countries for the processing of materials potentially co inated with these agents.

NOTE See, for example, ISO 22442-1, ISO 22442-2 and ISO 22442-3.6

1.21 This part of ISO 11137 does not detail specified requirementgfgiesignating a medical device as

sterile.
Z-

NOTE Attention is drawn to regional and national requirements for designating m&l devices as “sterile.” See, for
example, EN 556-1 or ANSI/AAMI ST67.

1.2.2 This part of ISO 11137 does not specify a quality management system for@control of all stages of
production of medical devices.

NOTE It is not a requirement of this part of ISO 11137 to have a complete quality management system during
manufacture, but the elements of a quality management system that are the minimum necessary to control the sterilization
process are normatively referenced at appropriate places in the text (see, in particular, Clause 4). Attention is drawn to the
standards for quality management systems (see ISO 13485) that control all stages of production of medical devices,
including the sterilization process. Regional and national regulations for the provision of medical devices might require
implementation of a complete quality management system and the assessment of that system by a third party.

1.2.3 This part of ISO 11137 does not require that biological indicators be used for validation or monitoring

of radiation sterilization, nor does it require that a pharmacopoeial test for sterility be carried out for product
release.

© I1SO 2006 — All rights reserved 1
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1.2.4 This part of ISO 11137 does not specify requirements for occupational safety associated with the
design and operation of irradiation facilities.

NOTE Attention is also drawn to the existence, in some countries, of regulations laying down safety requirements for
occupational safety related to radiation.

1.2.5 This part of 1ISO 11137 does not specify requirements for the sterilization of used or reprocessed
devices.

2 Normative referénces

The following reference@ocuments are indispensable for the application of this document. For dated
references, only the edit @cited applies. For undated references, the latest edition of the referenced
document (including any amer@ents) applies.

ISO 10012-1, Quality assuranc%uirements for measuring equipment — Part 1: Metrological confirmation
system for measuring equipment Q

ISO 11137-2:2006, Sterilization of h(@ care products — Radiation — Part 2: Establishing the sterilization
dose @

ISO 11737-1, Sterilization of medical d%s‘— Microbiological methods — Part 1: Determination of a
population of microorganisms on products {p

ISO 11737-2, Sterilization of medical devices — I\@obio/ogica/ methods — Part 2: Tests of sterility performed
in the validation of a sterilization process :

ISO 13485:2003, Medical devices — Quality manager@systems — Requirements for regulatory purposes

L/.

3 Terms and definitions QQ

For the purposes of this document, the following terms and defin@s apply.

3.1 %
absorbed dose @

dose
quantity of ionizing radiation energy imparted per unit mass of a specified @?Qial

NOTE 1 The unit of absorbed dose is the gray (Gy) where 1 Gy is equivalent to th orption of 1 J/kg.

NOTE 2 For the purposes of this part of ISO 11137, the term dose is used to mean “abséed dose”.

3.2 ‘A

bioburden
population of viable microorganisms on or in the product and/or sterile barrier system L
[ISO/TS 11139:2006]

3.3

biological indicator

test system containing viable microorganisms providing a defined resistance to a specified sterilization
process

[ISO/TS 11139:2006]
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