
NPrice Code

National Standards
Authority of Ireland
Glasnevin, Dublin 9

Ireland

Fax: +353 1 807 3838
Tel: +353 1 807 3800

NSAI 2007

STERILIZATION OF MEDICAL DEVICES - LOW

TEMPERATURE STEAM AND

FORMALDEHYDE - REQUIREMENTS FOR

DEVELOPMENT, VALIDATION AND ROUTINE

CONTROL OF A STERILIZATION PROCESS

FOR MEDICAL DEVICES

©

I.S. EN 15424:2007

NO COPYING WITHOUT NSAI
PERMISSION EXCEPT AS

PERMITTED BY COPYRIGHT
LAW

28 May 2007

11.080.01ICS

Údarás um Chaighdeáin Náisiúnta na hÉireann

IRISH STANDARD

http://www.nsai.ie

Sales
http://www.standards.ie

This Irish Standard was
published under the authority

of the National Standards
Authority of Ireland and

comes into effect on:

This is a free page sample. Access the full version online.



This is a free page sample. Access the full version online.



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 15424

April 2007

ICS 11.080.01  

English Version

Sterilization of medical devices - Low temperature steam and
formaldehyde - Requirements for development, validation and
routine control of a sterilization process for medical devices

Stérilisation des dispositifs médicaux - Développement,
validation et contrôle de routine des procédés de

stérilisation - Vapeur d'eau à basse température et au
formaldéhyde

Sterilisation von Medizinprodukten - Niedertemperatur-
Dampf-Formaldehyd - Anforderungen an die Entwicklung,

Validierung und Routineüberwachung von
Sterilisationsverfahren für Medizinprodukte

This European Standard was approved by CEN on 17 February 2007.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of 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 United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C OM ITÉ  EUR OP ÉEN DE NOR M ALIS AT ION
EUROPÄISCHES KOMITEE FÜR NORMUNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2007 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 15424:2007: E

This is a free page sample. Access the full version online.



EN 15424:2007 (E) 

2 

Contents Page 
Foreword..............................................................................................................................................................4 
Introduction .........................................................................................................................................................5 
1 Scope ......................................................................................................................................................7 
1.1 Inclusions ...............................................................................................................................................7 
1.2 Exclusions ..............................................................................................................................................7 
2 Normative references ............................................................................................................................8 
3 Terms and definitions ...........................................................................................................................8 
4 Quality Management System Elements.............................................................................................14 
4.1 Documentation.....................................................................................................................................14 
4.2 Management responsibility ................................................................................................................14 
4.3 Product realization...............................................................................................................................14 
4.4 Control of non-conforming product...................................................................................................15 
5 Sterilizing agent characterization ......................................................................................................15 
5.1 General..................................................................................................................................................15 
5.2 Sterilizing agent ...................................................................................................................................15 
5.3 Microbicidal effectiveness ..................................................................................................................15 
5.4 Material effects.....................................................................................................................................15 
5.5 Environmental considerations ...........................................................................................................15 
6 Process and equipment characterization .........................................................................................16 
6.1 General..................................................................................................................................................16 
6.2 Process .................................................................................................................................................16 
6.3 Equipment ............................................................................................................................................16 
7 Product definition ................................................................................................................................17 
8 Process definition................................................................................................................................18 
9 Validation..............................................................................................................................................19 
9.1 General..................................................................................................................................................19 
9.2 Installation qualification......................................................................................................................19 
9.2.1 General..................................................................................................................................................19 
9.2.2 Installation ............................................................................................................................................19 
9.2.3 Equipment ............................................................................................................................................20 
9.3 Operational qualification.....................................................................................................................20 
9.4 Performance qualification...................................................................................................................20 
9.4.1 General..................................................................................................................................................20 
9.4.2 Performance qualification – physical ................................................................................................21 
9.4.3 Performance qualification – microbiological....................................................................................21 
9.4.4 Performance qualification – desorption and drying ........................................................................22 
9.5 Review and approval of validation.....................................................................................................22 
10 Routine monitoring and control .........................................................................................................23 
10.1 General..................................................................................................................................................23 
10.2 Biological indicators ...........................................................................................................................23 
10.3 Chemical indicators.............................................................................................................................23 
10.4 Records.................................................................................................................................................23 
11 Product release from sterilization......................................................................................................24 
12 Maintaining process effectiveness ....................................................................................................24 
12.1 General..................................................................................................................................................24 
12.2 Maintenance of equipment .................................................................................................................24 
12.3 Requalification .....................................................................................................................................24 
12.4 Assessment of change........................................................................................................................25 
Annex A (normative)  Process definition based on inactivation of reference microorganisms and 

knowledge of bioburden on product items to be sterilized ............................................................26 

This is a free page sample. Access the full version online.



EN 15424:2007 (E) 

3 

A.1 General .................................................................................................................................................26 
A.2 Procedure.............................................................................................................................................26 
Annex B (normative)  Process definition based on inactivation of reference microorganisms ..............27 
B.1 General .................................................................................................................................................27 
B.1.1 Overkill approach ................................................................................................................................27 
B.1.2 Penetration characteristics into medical devices............................................................................27 
B.2 Test procedure.....................................................................................................................................28 
B.2.1 General .................................................................................................................................................28 
B.2.2 Biological indicators ...........................................................................................................................28 
B.2.3 Test systems........................................................................................................................................28 
B.2.4 Load configuration ..............................................................................................................................28 
B.2.5 Testing..................................................................................................................................................28 
Annex C (informative)  Guidance on application of this European Standard............................................30 
C.1 Scope ....................................................................................................................................................30 
C.2 Normative references..........................................................................................................................30 
C.3 Terms and definitions .........................................................................................................................30 
C.4 Quality management system elements .............................................................................................30 
C.5 Sterilizing agent characterization ......................................................................................................30 
C.5.1 Neutralization.......................................................................................................................................30 
C.5.2 Studies of microbial inactivation .......................................................................................................31 
C.6 Process and equipment characterization .........................................................................................31 
C.7 Product definition................................................................................................................................31 
C.7.1 General .................................................................................................................................................31 
C.7.2 Design considerations for medical devices intended for sterilization ..........................................32 
C.7.3 Packaging considerations..................................................................................................................32 
C.8 Process definition ...............................................................................................................................32 
C.8.1 General .................................................................................................................................................32 
C.8.2 Influence on product and packaging.................................................................................................33 
C.8.3 Determination of process effectiveness ...........................................................................................33 
C.9 Validation..............................................................................................................................................34 
C.9.1 General .................................................................................................................................................34 
C.9.2 Installation qualification (IQ) ..............................................................................................................34 
C.9.3 Operational qualification (OQ) ...........................................................................................................35 
C.9.4 Performance qualification (PQ)..........................................................................................................36 
C.9.5 Documentation and approval of validation.......................................................................................37 
C.10 Routine monitoring and control.........................................................................................................37 
C.11 Product release from sterilization .....................................................................................................38 
C.11.1 General .................................................................................................................................................38 
C.11.2 Product release using biological indicators.....................................................................................38 
C.11.3 Parametric release...............................................................................................................................38 
C.12 Maintaining process effectiveness....................................................................................................38 
C.12.1 Change control ....................................................................................................................................38 
C.12.2 Requalification.....................................................................................................................................39 
Annex D (informative)  Environmental aspects regarding development, validation and routine 

control of Low Temperature Steam and Formaldehyde processes...............................................40 
D.1 General .................................................................................................................................................40 
D.2 Formaldehyde (brief description) ......................................................................................................40 
D.3 Environmental impact of formaldehyde............................................................................................40 
D.4 Other environmental burdens ............................................................................................................41 
Annex ZA (informative)  Relationship between this European Standard and the Essential 

Requirements of EU Directive 93/42/EEC Medical devices.............................................................44 
Bibliography......................................................................................................................................................45 
 

This is a free page sample. Access the full version online.



EN 15424:2007 (E) 

4 

Foreword 

This document (EN 15424:2007) has been prepared 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 October 2007, and conflicting national standards shall be withdrawn at 
the latest by October 2007. 

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 relationship with EU Directive(s), see informative Annex ZA, which is an integral part 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 United Kingdom. 
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