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Objectives and uses of AAMI standards and 
recommended practices 
 
 
It is most important that the objectives and potential uses of an 
AAMI product standard or recommended practice are clearly 
understood. The objectives of AAMI's technical development 
program derive from AAMI's overall mission: the advancement of 
medical instrumentation. Essential to such advancement are (1) a 
continued increase in the safe and effective application of current 
technologies to patient care, and (2) the encouragement of new 
technologies. It is AAMI's view that standards and recommended 
practices can contribute significantly to the advancement of 
medical instrumentation, provided that they are drafted with 
attention to these objectives and provided that arbitrary and 
restrictive uses are avoided. 

A voluntary standard for a medical device recommends to the 
manufacturer the information that should be provided with or on 
the product, basic safety and performance criteria that should be 
considered in qualifying the device for clinical use, and the 
measurement techniques that can be used to determine whether the 
device conforms with the safety and performance criteria and/or to 
compare the performance characteristics of different products. 
Some standards emphasize the information that should be provided 
with the device, including performance characteristics, instructions 
for use, warnings and precautions, and other data considered 
important in ensuring the safe and effective use of the device in the 
clinical environment. Recommending the disclosure of 
performance characteristics often necessitates the development of 
specialized test methods to facilitate uniformity in reporting; 
reaching consensus on these tests can represent a considerable part 
of committee work. When a drafting committee determines that 
clinical concerns warrant the establishment of minimum safety and 
performance criteria, referee tests must be provided and the reasons 
for establishing the criteria must be documented in the rationale.  

A recommended practice provides guidelines for the use, care, 
and/or processing of a medical device or system. A recommended 
practice does not address device performance per se, but rather 
procedures and practices that will help ensure that a device is used 
safely and effectively and that its performance will be maintained. 

Although a device standard is primarily directed to the 
manufacturer, it may also be of value to the potential purchaser or 
user of the device as a frame of reference for device evaluation. 
Similarly, even though a recommended practice is usually oriented 
towards healthcare professionals, it may be useful to the 
manufacturer in better understanding the environment in which a 
medical device will be used. Also, some recommended practices, 
while not addressing device performance criteria, provide 
guidelines to industrial personnel on such subjects as sterilization 
processing, methods of collecting data to establish safety and 
efficacy, human engineering, and other processing or evaluation 
techniques; such guidelines may be useful to health care 
professionals in understanding industrial practices. 

In determining whether an AAMI standard or recommended 
practice is relevant to the specific needs of a potential user of the 
document, several important concepts must be recognized: 

All AAMI standards and recommended practices are voluntary 
(unless, of course, they are adopted by government regulatory or 
procurement authorities). The application of a standard or 
recommended practice is solely within the discretion and 
professional judgment of the user of the document. 

Each AAMI standard or recommended practice reflects the 
collective expertise of a committee of health care professionals and 
industrial representatives, whose work has been reviewed 
nationally (and sometimes internationally). As such, the consensus 
recommendations embodied in a standard or recommended practice 
are intended to respond to clinical needs and, ultimately, to help 
ensure patient safety. A standard or recommended practice is 
limited, however, in the sense that it responds generally to 
perceived risks and conditions that may not always be relevant to 
specific situations. A standard or recommended practice is an 
important reference in responsible decision-making, but it should 
never replace responsible decision-making. 

Despite periodic review and revision (at least once every five 
years), a standard or recommended practice is necessarily a static 
document applied to a dynamic technology. Therefore, a standards 
user must carefully review the reasons why the document was 
initially developed and the specific rationale for each of its 
provisions. This review will reveal whether the document remains 
relevant to the specific needs of the user. 

Particular care should be taken in applying a product standard 
to existing devices and equipment, and in applying a recommended 
practice to current procedures and practices. While observed or 
potential risks with existing equipment typically form the basis for 
the safety and performance criteria defined in a standard, 
professional judgment must be used in applying these criteria to 
existing equipment. No single source of information will serve to 
identify a particular product as "unsafe". A voluntary standard can 
be used as one resource, but the ultimate decision as to product 
safety and efficacy must take into account the specifics of its 
utilization and, of course, cost-benefit considerations. Similarly, a 
recommended practice should be analyzed in the context of the 
specific needs and resources of the individual institution or firm. 
Again, the rationale accompanying each AAMI standard and 
recommended practice is an excellent guide to the reasoning and 
data underlying its provision. 

In summary, a standard or recommended practice is truly 
useful only when it is used in conjunction with other sources of 
information and policy guidance and in the context of professional 
experience and judgment. 
 
INTERPRETATIONS OF AAMI STANDARDS 
AND RECOMMENDED PRACTICES 
 
Requests for interpretations of AAMI standards and recommended 
practices must be made in writing, to the AAMI Vice President, 
Standards Policy and Programs. An official interpretation must be 
approved by letter ballot of the originating committee and 
subsequently reviewed and approved by the AAMI Standards 
Board. The interpretation will become official and representation of 
the Association only upon exhaustion of any appeals and upon 
publication of notice of interpretation in the "Standards Monitor" 
section of the AAMI News. The Association for the Advancement 
of Medical Instrumentation disclaims responsibility for any 
characterization or explanation of a standard or recommended 
practice which has not been developed and communicated in 
accordance with this procedure and which is not published, by 
appropriate notice, as an official interpretation in the AAMI News. 
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AAMI Standard 

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those 
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect 
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or 
using products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic 
review, and users are cautioned to obtain the latest editions. 

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that 
action be taken to reaffirm, revise, or withdraw this standard no later than 5 years from the date of publication. 
Interested parties may obtain current information on all AAMI standards by calling or writing AAMI. 

All AAMI standards, recommended practices, technical information reports, and other types of technical documents 
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the 
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies 
or procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and 
regulations. 
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Glossary of equivalent standards 

International Standards adopted in the United States may include normative references to other International 
Standards. For each International Standard that has been adopted by AAMI (and ANSI), the table below gives the 
corresponding U.S. designation and level of equivalency to the International Standard. NOTE: Documents are sorted 
by international designation. 

Other normatively referenced International Standards may be under consideration for U.S. adoption by AAMI; 
therefore, this list should not be considered exhaustive. 

International designation U.S. designation Equivalency 
IEC 60601-1:2005 
 Technical Corrigendum 1 and 2 

ANSI/AAMI ES60601-1:2005 
 ANSI/AAMI ES60601-1:2005/C1:2009 

(amdt) 

Major technical variations 
C1 Identical to Corrigendum 

1 and 2 
IEC 60601-1-2:2007 ANSI/AAMI/IEC 60601-1-2:2007 Identical 
IEC 60601-2-2:2009 ANSI/AAMI/IEC 60601-2-2:2009 Identical 
IEC 60601-2-4:2002 ANSI/AAMI DF80:2003 Major technical variations 
IEC 60601-2-19:2009 ANSI/AAMI/IEC 60601-2-19:2009 Identical 
IEC 60601-2-20:2009 ANSI/AAMI/IEC 60601-2-20:2009 Identical 
IEC 60601-2-21:2009 ANSI/AAMI/IEC 60601-2-21:2009 Identical 
IEC 60601-2-24:1998 ANSI/AAMI ID26:2004/(R)2009 Major technical variations 
IEC 60601-2-47:2001 ANSI/AAMI EC38:2007 Major technical variations 
IEC 60601-2-50:2009 ANSI/AAMI/IEC 60601-2-50:2009 Identical 
IEC 80601-2-30:2009 ANSI/AAMI/IEC 80601-2-30:2009 Identical (with inclusion) 
IEC 80601-2-58:2008 ANSI/AAMI/IEC 80601-2-58:2008 Identical 
IEC/TR 60878:2009 ANSI/AAMI/IEC TIR60878:2003 Identical 
IEC/TR 62296:2009 ANSI/AAMI/IEC TIR62296:2009 Identical 
IEC 62304:2006 ANSI/AAMI/IEC 62304:2006 Identical 
IEC/TR 62348:2006 ANSI/AAMI/IEC TIR62348:2006 Identical 
IEC/TR 80002-1:2009 ANSI/IEC/TR 80002-1:2009 Identical 
ISO 5840:2005 ANSI/AAMI/ISO 5840:2005 Identical 
ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2004 Identical 
ISO 7199:2009 ANSI/AAMI/ISO 7199:2009 Identical 
ISO 8637:2004 ANSI/AAMI RD16:2007 Major technical variations 
ISO 8638:2004 ANSI/AAMI RD17:2007 Major technical variations 
ISO 10993-1:2009 ANSI/AAMI/ISO 10993-1:2009 Identical 
ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006 Identical 
ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003/(R)2009 Identical 
ISO 10993-4:2002 and Amendment 
1:2006 

ANSI/AAMI/ISO 10993-4:2002/(R)2009 and 
Amendment 1:2006/(R)2009 

Identical 

ISO 10993-5:2009 ANSI/AAMI/ISO 10993-5:2009 Identical 
ISO 10993-6:2007 ANSI/AAMI/ISO 10993-6:2007 Identical 
ISO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical 
ISO 10993-9:1999 ANSI/AAMI/ISO 10993-9:1999/(R)2005 Identical 
ISO 10993-10:2002 and Amendment 
1:2006 

ANSI/AAMI BE78:2002/(R)2008 
ANSI/AAMI BE78:2002/A1:2006/(R)2008 

Minor technical variations 
Identical 

ISO 10993-11:2006 ANSI/AAMI/ISO 10993-11:2006 Identical 
ISO 10993-12:2007 ANSI/AAMI/ISO 10993-12:2007 Identical 
ISO 10993-13:1998 ANSI/AAMI/ISO 10993-13:1999/(R)2004 Identical 
ISO 10993-14:2001 ANSI/AAMI/ISO 10993-14:2001/(R)2006 Identical 
ISO 10993-15:2000 ANSI/AAMI/ISO 10993-15:2000/(R)2006 Identical 
ISO 10993-16:1997 ANSI/AAMI/ISO 10993-16:1997/(R)2009 Identical 
ISO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002/(R)2008 Identical 
ISO 10993-18:2005 ANSI/AAMI BE83:2006 Major technical variations 
ISO/TS 10993-19:2006 ANSI/AAMI/ISO TIR10993-19:2006 Identical 
ISO/TS 10993-20:2006 ANSI/AAMI/ISO TIR10993-20:2006 Identical 
ISO 11135-1:2007 ANSI/AAMI/ISO 11135-1:2007 Identical 
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International designation U.S. designation Equivalency 
ISO/TS 11135-2:2008 ANSI/AAMI/ISO TIR11135-2:2008 Identical 
ISO 11137-1:2006 ANSI/AAMI/ISO 11137-1:2006 Identical 
ISO 11137-2:2006 (2006-08-01 
corrected version) 

ANSI/AAMI/ISO 11137-2:2006 Identical 

ISO 11137-3:2006 ANSI/AAMI/ISO 11137-3:2006 Identical 
ISO 11138-1: 2006 ANSI/AAMI/ISO 11138-1:2006 Identical 
ISO 11138-2: 2006 ANSI/AAMI/ISO 11138-2:2006 Identical 
ISO 11138-3: 2006 ANSI/AAMI/ISO 11138-3:2006 Identical 
ISO 11138-4: 2006 ANSI/AAMI/ISO 11138-4:2006 Identical 
ISO 11138-5: 2006 ANSI/AAMI/ISO 11138-5:2006 Identical 
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical 
ISO 11140-1:2005 ANSI/AAMI/ISO 11140-1:2005 Identical 
ISO 11140-3:2007 ANSI/AAMI/ISO 11140-3:2007 Identical 
ISO 11140-4:2007 ANSI/AAMI/ISO 11140-4:2007 Identical 
ISO 11140-5:2007 ANSI/AAMI/ISO 11140-5:2007 Identical 
ISO 11607-1:2006 ANSI/AAMI/ISO 11607-1:2006 Identical 
ISO 11607-2:2006 ANSI/AAMI/ISO 11607-2:2006 Identical 
ISO 11737-1: 2006 ANSI/AAMI/ISO 11737-1:2006 Identical 
ISO 11737-2:2009 ANSI/AAMI/ISO 11737-2:2009 Identical 
ISO 13408-1:2008 ANSI/AAMI/ISO 13408-1:2008 Identical 
ISO 13408-2:2003 ANSI/AAMI/ISO 13408-2:2003 Identical 
ISO 13408-3:2006 ANSI/AAMI/ISO 13408-3:2006 Identical 
ISO 13408-4:2005 ANSI/AAMI/ISO 13408-4:2005 Identical 
ISO 13408-5:2006 ANSI/AAMI/ISO 13408-5:2006 Identical 
ISO 13408-6:2006 ANSI/AAMI/ISO 13408-6:2006 Identical 
ISO 13485:2003 ANSI/AAMI/ISO 13485:2003/(R)2009 Identical 
ISO 14155-1:2003 ANSI/AAMI/ISO 14155-1:2003/(R)2008 Identical 
ISO 14155-2:2003 ANSI/AAMI/ISO 14155-2:2003/(R)2008 Identical 
ISO 14160:1998 ANSI/AAMI/ISO 14160:1998/(R)2008 Identical 
ISO 14161:2009 ANSI/AAMI/ISO 14161:2009 Identical 
ISO 14708-3:2008 ANSI/AAMI/ISO 14708-3:2008 Identical 
ISO 14708-4:2008 ANSI/AAMI/ISO 14708-4:2008 Identical 
ISO 14937:2009 ANSI/AAMI/ISO 14937:2009 Identical 
ISO/TR 14969:2004 ANSI/AAMI/ISO TIR14969:2004 Identical 
ISO 14971:2007 ANSI/AAMI/ISO 14971:2007 Identical 
ISO 15223-1:2007 and A1:2008 ANSI/AAMI/ISO 15223-1:2007 and A1:2008 Identical 
ISO 15225:2000 and A1:2004 ANSI/AAMI/ISO 15225:2000/(R)2006 and 

A1:2004/(R)2006 
Identical 

ISO 15674:2009 ANSI/AAMI/ISO 15674:2009 Identical 
ISO 15675:2009 ANSI/AAMI/ISO 15675:2009 Identical 
ISO 15882:2008 ANSI/AAMI/ISO 15882:2008 Identical 
ISO 15883-1:2006 ANSI/AAMI ST15883-1:2009 Major technical variations 
ISO/TR 16142:2006 ANSI/AAMI/ISO TIR16142:2005 Identical 
ISO 17664:2004 ANSI/AAMI ST81:2004 Major technical variations 
ISO 17665-1:2006 ANSI/AAMI/ISO 17665-1:2006 Identical (with inclusions) 
ISO/TS 17665-2:2009 ANSI/AAMI/ISO TIR17665-2:2009 Identical 
ISO 18472:2006 ANSI/AAMI/ISO 18472:2006 Identical 
ISO/TS 19218:2005 ANSI/AAMI/ISO 19218:2005 Identical 
ISO 22442-1:2007 ANSI/AAMI/ISO 22442-1:2007 Identical 
ISO 22442-2:2007 ANSI/AAMI/ISO 22442-2:2007 Identical 
ISO 22442-3:2007 ANSI/AAMI/ISO 22442-3:2007 Identical 
ISO 25539-1:2003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003/(R)2009 and 

A1:2005/(R)2009 
Identical 

ISO 25539-2:2008 ANSI/AAMI/ISO 25539-2:2008 Identical 
ISO 81060-1:2007 ANSI/AAMI/ISO 81060-1:2007 Identical 
ISO 81060-2:2009 ANSI/AAMI/ISO 81060-2:2009 Identical 
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Committee representation 

Association for the Advancement of Medical Instrumentation 

Microbiological Methods Working Group 

The adoption of ISO 11737-2:2009 as an American National Standard was initiated by the AAMI Microbiological 
Methods Working Group of the AAMI Sterilization Standards Committee. The AAMI Microbiological Methods Working 
Group also functions as a U.S. Technical Advisory Group to the relevant work in the International Organization for 
Sterilization (ISO). U.S. representatives from the AAMI Microbiological Methods Working Group (U.S. Sub-TAG for 
ISO/TC 198/WG 8) played an active part in developing the ISO standard. 
 
At the time this document was published, the AAMI Microbiological Methods Working Group had the following 
members: 
 
Cochairs: Kimbrell Darnell, CR Bard 

Martell Kress Winters, BS SM, Nelson Laboratories Inc. 
 
Members: Anne F. Booth, MS, Conmed Corp 

Carolyn Braithwaite, CaridianBCT Sterilization Services Inc. 
Trabue D. Bryans, WuXi AppTec 
Sandra Budden, Alcon Laboratories Inc. 
Gary J. Chilson, Ethox International Inc. 
Charles Cogdill, Boston Scientific Corporation 
Gary N. Cranston, Consulting & Technical Services/PCS 
Kimbrell Darnell, CR Bard 
Douglas D. Davie, Sterilization Validation Services 
Sylvie Dufresne, PhD, TSO3 Inc. 
Niki Fidopiastis, Sterigenics International 
Steve N. Goldstine, PhD, Steve Goldstine Consultants (Independent Expert) 
Joyce M. Hansen, JM Hansen & Associates 
Thomas L. Hansen, Terumo Medical Corporation 
Deborah A. Havlik, Hospira Worldwide Inc. 
Katherine E. Hill, 3M Healthcare 
Victoria M. Hitchins, PhD, FDA/CDRH 
Robert Dennis Houlsby, Abbott Laboratories 
Brent Huberty, St Jude Medical Inc. 
Carolyn L. Kinsley, LexaMed 
Roland C. Kippenhan, Minntech Corporation 
Reynaldo Lopez, Cardinal Health (MP&S) 
Gerald E. McDonnell, PhD, Steris Corporation 
Joseph M. Mello, Ethide Laboratories Inc. 
Russell D. Mills, Zimmer Inc. 
Gerry A. O'Dell, MS, Gerry O'Dell Consulting 
Dave Parente, NAMSA 
Miriam Rozo, Johnson & Johnson 
Matthew Russell, Cook Inc. 
Terri Rymer, Baxter Healthcare Corporation 
Manuel Saavedra, Jr., Kimberly-Clark Corporation 
Michael J. Schoene, Bausch & Lomb Inc. 
Zenius V. Seliokas, Stericon Inc. 
Barb Smith, Getinge USA 
Radhakrishna S. Tirumalai, US Pharmacopeia Convention Inc. 
Nuong Van Trinh, Covidien 
Donald Tumminelli, SPS Medical Supply Corp 
Richard L. Weisman, Fresenius Medical Care Renal Therapies Group 
Martell Kress Winters, BS SM, Nelson Laboratories Inc. 
Curtrice Zeigler, Becton Dickinson & Company 
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Alternates: Christopher Anderson, Johnson & Johnson 
Nancy Blaszko, Sterigenics International 
April J. Doering, St Jude Medical Inc. 
Steven J. Elliott, WuXi AppTec 
J.C Fulghum, Hospira Worldwide Inc. 
Marilyn J. Gould, PhD, Consulting & Technical Services/PCS 
Renate Johnson, Boston Scientific Corporation 
Amy Karren, Nelson Laboratories Inc. 
Bert Kingsbury, Terumo Medical Corporation 
Maggie Ladd, BA BS, Kimberly-Clark Corporation 
Sharon K. Lappalainen, FDA/CDRH 
Helene Leblond, TSO3 Inc. 
Mary S. Mayo, CR Bard 
David Ford McGoldrick, BS, Abbott Laboratories 
Ruby Medina, Cardinal Health (MP&S) 
Laurie Nawrocki, NAMSA 
Susan E Norton, Bausch & Lomb Inc. 
Richard T. O'Donnell, Steris Corporation 
Ken Paddock, Baxter Healthcare Corporation 
Lorra Parliament, Becton Dickinson & Company 
Patrick Polito, Ethox International Inc. 
Harry L. Shaffer, JM Hansen & Associates 
David Silor, Zimmer Inc. 
Kelvin J. Witcher, 3M Healthcare 

 
 

 
At the time this document was published, the AAMI Sterilization Standards Committee had the following members. 

 
Cochairs: Victoria M. Hitchins, PhD, FDA/CDRH 

William E. Young, Boston Scientific Corporation 
 
Members: Trabue D. Bryans, WuXi AppTec 

Peter A. Burke, PhD, Steris Corporation 
Nancy Chobin, RN CSPDM, St Barnabas Healthcare System (Independent Expert) 
Charles Cogdill, Boston Scientific Corporation 
Ramona Conner, RN MSN CNOR, Association of periOperative Registered Nurses 
Jacqueline Daley, Association for Professionals in Infection Control and Epidemiology 
Kimbrell Darnell, CR Bard 
Lisa Foster, Sterigenics International 
Joel R. Gorski, PhD, NAMSA 
Deborah A. Havlik, Hospira Worldwide Inc. 
Victoria M. Hitchins, PhD, FDA/CDRH 
Danny Hutson, Cardinal Health (MP&S) 
Lois Atkinson Jones, MS, (Independent Expert) 
Susan G. Klacik, CCSMC FCS ACE, IAHCSMM 
Byron J. Lambert, PhD, Abbott Laboratories 
Colleen Patricia Landers, RN, Canadian Standards Association 
Lisa N. Macdonald, Becton Dickinson & Company 
Jeff Martin, Alcon Laboratories Inc. 
Patrick J. McCormick, PhD, Bausch & Lomb Inc. 
Rainer Newman, Johnson & Johnson 
Janet M. Prust, 3M Healthcare 
Nancy Rakiewicz, Ethox International Inc. 
Michael H. Scholla, Dupont Nonwovens 
Mark Seybold, Baxter Healthcare Corporation 
Andrew Sharavara, PhD, Propper Manufacturing Co Inc. 
Mark N. Smith, Getinge USA 
William N. Thompson, Covidien 
James L. Whitby, MA MB FRCP, (Independent Expert) 
Martell Kress Winters, BS SM, Nelson Laboratories Inc. 
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Alternates: Lloyd Brown, Covidien 
Glenn W. Calvert, Becton Dickinson & Company 
Dave Dion, Cardinal Health (MP&S) 
Steven J. Elliott, WuXi AppTec 
Thomas J. Frazar, Johnson & Johnson 
Kathy Hoffman, Sterigenics International 
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Joseph J. Lasich, BS, Alcon Laboratories Inc. 
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Natalie Lind, IAHCSMM 
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NOTE--Participation by federal agency representatives in the development of this document does not constitute 
endorsement by the federal government or any of its agencies. 
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Background of ANSI/AAMI adoption of ISO 11737-2:2009 

As indicated in the foreword to the main body of this document (page x), the International Organization for 
Standardization (ISO) is a worldwide federation of national standards bodies. The United States is one of the ISO 
members that took an active role in the development of this standard, which was developed by ISO Technical 
Committee 198, Sterilization of health care products, to fill a need for guidance regarding tests of sterility to be 
performed when defining, validating or maintaining a sterilization process. 
 
U.S. participation in this ISO TC is organized through the AAMI Sterilization Standards Committee which serves as 
the U.S. Technical Advisory Group for ISO/TC 198. AAMI ST Working Group 08, Microbiological Methods, serves as 
the U.S. sub-TAG for the relevant ISO working group and supports the adoption of ISO 11737-2:2009. 
 
AAMI encourages its committees to harmonize their work with international standards as much as possible. Upon 
review of ISO 11737-2, the AAMI Microbiological Methods Working Group decided to adopt 11737-2, verbatim, as a 
revision of ANSI/AAMI/ISO 11737-2:1998.   
 
ANSI/AAMI/ISO 11737-2:2009 was approved by the American National Standards Institute (ANSI) on 13 November 
2009. 
 
This 2nd edition of ANSI/AAMI/ISO 11737-2 updates the terms and definitions, provides additional information on 
quality management system elements and maintenance of the test method, and revises both the procedures for 
selection of product and the methods for performing tests of sterility. 
 
AAMI and ANSI procedures require that standards be reviewed every five years and, if necessary, revised to reflect 
technological advances that may have occurred since publication. 
 
AAMI (and ANSI) have adopted other ISO standards. See the Glossary of Equivalent Standards for a list of ISO 
standards adopted by AAMI, which gives the corresponding U.S. designation and the level of equivalency with the 
ISO standard. 
 
As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the 
standard. “Should” indicates that among several possibilities, one is recommended as particularly suitable, without 
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in 
the negative form) a certain possibility or course of action should be avoided but is not prohibited. “May” is used to 
indicate that a course of action is permissible within the limits of the standard. “Can” is used as a statement of 
possibility and capability. Finally, “must” is used only to describe “unavoidable” situations, including those mandated 
by government regulation. 
 
The concepts incorporated in this standard should not be considered inflexible or static. This standard, like any other, 
must be reviewed and updated periodically to assimilate progressive technological developments. To remain relevant, 
it must be modified as technological advances are made and as new data come to light. 
 
Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Standards 
Department, AAMI, 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795. 
 

NOTE—Beginning with the ISO foreword on page x, this American National Standard Amendment is identical to ISO 
11737-2:2009. 
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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 11737-2 was prepared by Technical Committee ISO/TC 198, Sterilization of health care products. 

This second edition cancels and replaces the first edition (ISO 11737-2:1998) which has been technically 
revised. 

ISO 11737 consists of the following parts, under the general title Sterilization of medical devices — 
Microbiological methods: 

⎯ Part 1: Determination of a population of microorganisms on products 

⎯ Part 2: Tests of sterility performed in the definition, validation and maintenance of a sterilization 
process 
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Introduction 

A sterile medical device is one that is free from viable microorganisms. International Standards that 
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 from all sources 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) may, prior to sterilization, have microorganisms on them, albeit in low numbers. Such 
products are non-sterile. The purpose of sterilization is to inactivate the microbiological contaminants and 
thereby transform the non-sterile products 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 may survive 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 item in a population 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 product item. 

Generic requirements of the quality management system for design and development, production, 
installation and servicing are given in ISO 9001[16] and particular 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. 

International Standards specifying procedures for the development, validation and routine control of the 
processes used for sterilization of medical devices have been prepared (see ISO 11135-1[1], ISO 11137-
1[3], ISO 14937[12], ISO 14160[7], ISO 17665-1[13] and ISO 20857[14]). An element of validation might 
consist of exposing medical devices to the sterilizing agent with the extent of treatment being reduced 
relative to that which will be used in routine sterilization processing, in order to provide a knowledge of the 
resistance to the agent of the microbial contamination as it occurs naturally on medical devices. 
Subsequent to this exposure, medical devices are subjected individually to tests of sterility as described in 
this part of ISO 11737. Examples of the use of such tests are in a) establishing a dose for sterilization by 
radiation, and b) demonstrating the continued validity of an established sterilization dose. 

Annex A of this part of ISO 11737 gives guidance on the techniques used and on practical aspects of the 
requirements. 
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American National Standard ANSI/AAMI/ISO 11737-2:2009 

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

1 Scope 

1.1 This part of ISO 11737 specifies the general criteria for tests of sterility on medical devices that 
have been exposed to a treatment with the sterilizing agent reduced relative to that anticipated to be used 
in routine sterilization processing. These tests are intended to be performed when defining, validating or 
maintaining a sterilization process. 

1.2 This part of ISO 11737 is not applicable to: 

a) sterility testing for routine release of product that has been subjected to a sterilization process; 

b) performing a test for sterility (see 3.12); 

NOTE 1 The performance of a) or b) is not a requirement of ISO 11135-1, ISO 11137-1, ISO 14160, ISO 14937 or 
ISO 17665-1. 

c) culturing of biological indicators or inoculated products. 

NOTE 2 Guidance on culturing biological indicators is included in ISO 14161[8]. 

2 Normative references 

The following referenced documents are indispensable for the application 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 10012, Measurement management systems — Requirements for measurement processes and 
measuring equipment 

ISO 11737-1:2006, Sterilization of medical devices — Microbiological methods — Part 1: Determination of 
a population of microorganisms on products 

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

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration laboratories 
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3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
aerobic organism 
microorganism that requires oxygen for metabolism 

3.2 
anaerobic organism 
microorganism that does not require oxygen for metabolism 

3.3 
bacteriostasis/fungistasis test 
technical operation performed with selected microorganisms to detect the presence of substances that 
inhibit the multiplication of these microorganisms in a test of sterility 

3.4 
bioburden 
population of viable microorganisms on a product and/or a package 

NOTE Adapted from ISO/TS 11139:2006, definition 2.2. 

3.5 
culture conditions 
combination of growth media and manner of incubation used to promote germination, growth and/or 
multiplication of microorganisms 

NOTE The manner of incubation can include the temperature, time and any other conditions specified for 
incubation. 

[ISO/TS 11139:2006, definition 2.10] 

3.6 
facultative organism 
microorganism capable of both aerobic and anaerobic metabolism 

3.7 
growth promotion test 
technical operation performed to demonstrate that a growth medium will support microbial multiplication 

3.8 
medical device 
instrument, apparatus, implement, machine, appliance, implant, in vitro reagent or calibrator, software, 
material or other related article, intended by the manufacturer to be used, alone or in combination, for 
human beings for one or more of the specific purpose(s) of: 

⎯ diagnosis, prevention, monitoring, treatment or alleviation of disease; 

⎯ diagnosis, monitoring, treatment, alleviation of or compensation for an injury; 

⎯ investigation, replacement, modification or support of the anatomy or of a physiological process; 

⎯ supporting or sustaining life; 

⎯ control of conception; 
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⎯ disinfection of medical devices; 

⎯ providing information for medical purposes by means of in vitro examination of specimens derived 
from the human body; 

and which does not achieve its primary intended action in or on the human body by pharmacological, 
immunological or metabolic means, but which may be assisted in its function by such means. 

[ISO 13485:2003, definition 3.7] 

NOTE This definition from ISO 13485:2003 has been developed by the Global Harmonization Task Force 
(GHTF 2002). 

3.9 
product 
result of a process 

NOTE 1 For the purposes of sterilization standards, product is tangible and can be raw material(s), intermediate(s), 
sub-assembly(ies) and health care product(s). 

NOTE 2 Adapted from ISO 9000:2005, definition 3.4.2. 

3.10 
sample item portion 
SIP 
defined part of a medical device that is tested 

3.11 
sterile 
free from viable microorganisms 

[ISO/TS 11139:2006, definition 2.43] 

3.12 
test for sterility 
technical operation defined in a Pharmacopeia, performed on product following exposure to a sterilization 
process 

[ISO/TS 11139:2006, definition 2.53] 

3.13 
test of sterility 
technical operation performed as part of development, validation or requalification to determine the 
presence or absence of viable microorganisms on product or portions thereof 

[ISO/TS 11139:2006, definition 2.54] 

4 Quality management system elements 

4.1 Documentation 

4.1.1 Procedures for the performance of tests of sterility shall be specified. 

4.1.2 Documents and records required by this part of ISO 11737 shall be reviewed and approved by 
designated personnel (see 4.2.1). Documents and records shall be controlled in accordance with 
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ISO 13485 or ISO/IEC 17025. Records retained shall include all original observations, calculations, 
derived data and final reports. The records shall include the identity of all personnel involved in sampling, 
preparation and testing. 

4.1.3 Calculations and data transfers shall be subjected to appropriate verification. 

4.2 Management responsibility 

4.2.1 The responsibility and authority for implementing and performing the procedures described in this 
part of ISO 11737 shall be specified. Responsibility shall be assigned to competent personnel in 
accordance with ISO 13485 or ISO/IEC 17025. 

4.2.2 If the requirements of this part of ISO 11737 are undertaken by organizations with separate 
quality management systems, the responsibility and authority of each party shall be specified. 

4.2.3 All equipment required for correct performance of the specified tests and measurements shall be 
available. 

4.3 Product realization 

4.3.1 Procedures for purchasing shall be specified. These procedures shall comply with ISO 13485 or 
ISO/IEC 17025. 

4.3.2 A documented system complying with ISO 13485, ISO/IEC 17025 or ISO 10012 shall be 
specified for the calibration of all equipment, including instrumentation for test purposes, used in meeting 
the requirements of this part of ISO 11737. 

4.3.3 Equipment or parts thereof that come into contact with product, eluent or media during testing 
shall be sterile. 

4.3.4 Methods shall be specified for the preparation and sterilization of materials used in the tests of 
sterility, including appropriate quality tests. 

4.4 Measurement, analysis and improvement 

Procedures for investigation of unusual, unexpected or out-of-specification results and for correction, 
corrective action and preventive action shall be specified. These procedures shall comply with ISO 13485 
or ISO/IEC 17025. 

5 Selection of product 

5.1 General 

5.1.1 The procedures for selection and handling of product for performing tests of sterility shall ensure 
that product is representative of routine production, including packaging materials and processes. (See 
also 5.3.) 

5.1.2 If product is grouped for the purposes of development, validation and routine control of the 
sterilization process in which tests of sterility are performed, the rationale for inclusion of a product within 
a group shall be recorded (see 4.1.2). The rationale shall include criteria to ensure that product selected 
for testing is representative of the whole group. 
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5.2 Sample item portion (SIP) 

5.2.1 If allowed in an applicable standard, for the development, validation and routine control of the 
sterilization process, and when the use of an entire product is not practicable, a selected portion of 
product [sample item portion (SIP)] may be substituted if allowed by the sterilization method. 

5.2.2 If the bioburden distribution on/in product, is not known, the SIP shall consist of portions of 
product selected at random, which proportionally represent each of the materials from which product is 
made. 

If the bioburden distribution is known and bioburden is evenly distributed on/in product, the SIP may be 
selected from any portion of the product. 

If the bioburden distribution is known and bioburden is not evenly distributed on/in product, the SIP shall 
either be selected from the portion of product that is considered to be the most severe challenge to the 
sterilization process or consist of portions of product, selected at random, which proportionally represent 
each of the materials from which product is made. 

5.2.3 The adequacy of a selected SIP shall be demonstrated. 

NOTE The standard specifying requirements for development, validation and routine control of the sterilization 
process might stipulate the criteria for the adequacy of the SIP. 

5.3 Packaging of product and sample item portions 

If packaging materials and/or methods for product or SIPs to be used in tests of sterility are different from 
those used in routine production, selection of packaging material and the method of packaging shall 
ensure that: 

a) product or SIP receives the intended treatment with the sterilizing agent; 

b) microbiological status of product or SIP is maintained; 

c) access of the sterilizing agent to product or SIP is similar to that achieved with packaging used in 
routine production. 

6 Methods for performing tests of sterility 

6.1 There are two general methods for performing tests of sterility. These are: 

a) direct immersion of product in growth medium or addition of growth medium in product, followed by 
incubation; 

b) removal of microorganisms from product and transfer of removed microorganisms to growth medium 
followed by incubation. 

6.2 For an identified product, factors that influence the design of the method for performing tests of 
sterility shall be considered and recorded (see 4.1.2). Factors to be considered include, at least: 

a) the part(s) of product for which sterility is claimed on the label; 

b) the physical and/or chemical nature of product to be tested (see also 6.6); 
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c) possible type(s) of contaminating microorganisms and their locations on/in product. 

6.3 In performing tests of sterility, aseptic technique shall be applied in carrying out manipulations that 
might affect the result of the test. 

6.4 If microorganisms are to be removed from product by elution before transfer to growth medium, 
factors to be considered shall include: 

a) selection of an appropriate eluent; 

b) ability of the elution technique to remove contaminating microorganisms effectively (see, for example, 
7.2 of ISO 11737-1); 

c) effect(s) of the elution technique on the viability of contaminating microorganisms. 

6.5 If microorganisms are to be removed from an eluent or a fluid product by filtration before transfer to 
growth medium, factors to be considered shall also include: 

a) selection of an effective filtration system; 

b) selection of an appropriate fluid for rinsing the container, the filter and associated equipment (if 
needed). 

6.6 If the physical or chemical nature of product to be tested [see 6.2 b)] is such that substances might 
be present or released which could adversely affect the multiplication of microorganisms, a system to 
neutralize, remove, or, if this is not possible, minimize the effect of any such substances shall be used. 
The effectiveness of such a system shall be demonstrated. 

6.7 Culture conditions shall be selected after consideration of the types of microorganisms expected to 
be present. The results of this consideration and the rationale for the decisions reached shall be recorded 
(see 4.1.2). 

6.8 The interval of time between exposure of product to the sterilizing agent and performing tests of 
sterility on such product shall be as short as practicable. 

6.9 Following incubation, the growth medium shall be examined for evidence of microbial growth and 
the results of this examination shall be recorded (see 4.1.2). 

7 Assessment of method for performing tests of sterility 

Prior to utilizing the outcomes from tests of sterility, the appropriateness of the selected method shall be 
assessed and the results of the assessment shall be recorded (see 4.1.2). 

8 Maintenance of the method for performing tests of sterility 

8.1 Modifications to product and/or manufacturing process shall be reviewed to determine whether they 
are likely to require a change in the method for performing tests of sterility. If the review indicates that a 
change is needed, the requirements given in Clause 6 shall apply. 

8.2 Modifications to the method for performing tests of sterility shall be assessed to determine their 
effect on the continued appropriateness of the test method. The results of this assessment shall be 
recorded (see 4.1.2). 
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Annex A 
(informative) 

 
Guidance on tests of sterility performed in validation and 

maintenance of a sterilization process 

A.1 Scope 

This annex contains guidance on the implementation of the requirements specified in this part of 
ISO 11737. The guidance given is not intended to be exhaustive, but to highlight important aspects to 
which attention should be given. 

Methods other than those given in this annex may be used, but such alternative methods should be 
demonstrated as being effective in achieving compliance with the requirements of this part of ISO 11737. 

This annex is not intended as a checklist for assessing compliance with the requirements of this part of 
ISO 11737. 

A.2 Normative references 

The requirements specified in documents included as normative references are requirements given in this 
part of ISO 11737 only to the extent that they are cited in a normative part of this part of ISO 11737; the 
citation may be to an entire standard or limited to specific clauses. 

In regard to the normative reference to ISO 13485, it should be noted that it is not a requirement of this 
part of ISO 11737 to have a full quality management system. However, the elements of a quality 
management system which are the minimum necessary to control the tests of sterility used to validate 
and maintain the sterilization process for medical devices are normatively referenced at appropriate 
places in the text (see, in particular, Clause 4). Attention is drawn to the standards for quality 
management systems for all stages of production or reprocessing of medical devices (see ISO 13485) 
and for laboratory quality management systems (see ISO/IEC 17025). National and/or regional 
regulations for the provision of medical devices might require the implementation of a complete quality 
management system and the assessment of that system by a third party. 

A.3 Terms and definitions 

No guidance offered. 

A.4 Quality management system elements 

A.4.1 Documentation 

A.4.1.1 No guidance offered. 

A.4.1.2 In ISO 13485, the requirements in the documentation section relate to the generation and 
control of documents (including specifications and procedures) and records. 
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Requirements for control of documents and records are specified in 4.2.3 and 4.2.4 of ISO 13485:2003, 
or 4.3, 4.13 and 5.4 of ISO/IEC 17025:2005. 

A.4.1.3 Computers might be used in laboratories for direct and indirect collection, processing and/or 
storage of data. Both the hardware and software used for such applications should be controlled. 

The computer system in use should be identified, both in terms of hardware and software, and any 
changes in either of these should be documented and subject to approval (see 4.1.2 and 4.2.1). 

If calculations are performed by electronic data processing techniques, the software (e.g. spreadsheet 
calculations) should be validated prior to use and records of this validation should be retained. 

For software, there should be documentation describing: 

⎯ applications software; 

⎯ operations software; 

⎯ data packages in use. 

All software should be acceptance tested before being put into service. 

If computer software is developed in-house, suitable procedures should be developed to ensure that: 

⎯ documentation describing development, including the source code, is retained; 

⎯ records of acceptance testing are retained; 

⎯ modifications to programs are documented; 

⎯ changes to equipment are documented and changed equipment is tested before being put into use. 

These controls should be applied to any modification or customizing of commercial software packages. 

There should be procedures to detect or prevent unauthorized changes to software. 

Software which organizes, tabulates and/or subjects data to statistical or other mathematical procedures, 
or which otherwise manipulates or analyses the electronically stored data, should permit retrieval of 
original data entries. Special procedures for archiving computer data are likely to be required and these 
procedures should be documented. 

See also ISO 90003[17] for guidance of the application of quality management systems to computer 
software. 

A.4.2 Management responsibility 

A.4.2.1 In ISO 13485, the requirements in the management responsibility section relate to 
management commitment, customer focus, quality policy, planning, provision of resources, responsibility, 
authority and communication, and management review. 

Laboratories should be committed to providing a quality service and this commitment should be 
documented as a quality policy. The lines of responsibility and authority within the laboratory organization 
should be defined and documented. An individual should be nominated to be responsible for the 
laboratory quality management system and should have the authority to ensure that the system is 
implemented. 
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Requirements for responsibility and authority are specified in 5.5 of ISO 13485:2003 and requirements for 
human resources are specified in 6.2. 

A.4.2.2 The use and performance of tests of sterility can involve separate parties, each of whom is 
responsible for certain elements of the method or procedure. This part of ISO 11737 requires that the 
party accepting particular responsibilities be defined and that this definition of responsibilities be 
documented. This definition of responsibility is documented within the quality management system(s) of 
the identified parties. The party accepting responsibilities for defined elements is required to assign these 
elements to competent personnel, with competence demonstrated through appropriate training and 
qualifications. 

If tests of sterility are performed in a laboratory under the direct management of the manufacturer of the 
medical device, the operation of the laboratory resides within the manufacturer's quality management 
system. If an external laboratory is used, the laboratory should either be certified against an appropriate 
International Standard (e.g. ISO/IEC 17025) or applicable regulatory requirements. 

A.4.2.3 Requirements for provision of resources are specified in Clause 6 of ISO 13485:2003 and 
requirements for equipment are specified in 5.5 of ISO/IEC 17025:2005. 

A.4.3 Product realization 

A.4.3.1 In ISO 13485, the requirements in the product realization section relate to the product 
lifecycle from the determination of customer requirements, design and development, purchasing, control 
of production, and calibration of monitoring and measuring devices. 

Requirements for purchasing are specified in 7.4 of ISO 13485:2003. In particular, it should be noted that 
the requirements in 7.4.3 of ISO 13485:2003 for verification of purchased product, apply to all products 
and services received from outside the organization. 

A.4.3.2 There should be a system for identifying the maintenance requirements for each piece of 
laboratory equipment. 

Equipment that does not require calibration should be clearly identified. 

Requirements for calibration of monitoring and measuring devices are specified in 7.6 of ISO 13485:2003. 
Requirements for equipment and measurement traceability requirements are specified in 5.5 and 5.6 of 
ISO/IEC 17025:2005. 

A.4.3.3 Eluents or media used for the removal of microorganisms should be prepared in a manner 
that ensures their sterility. 

A.4.3.4 Appropriate quality tests should include growth promotion tests. Generally, growth promotion 
tests are performed on each batch of medium using an inoculum of low numbers (between 10 and 100 
colony forming units) of selected microorganisms. Growth promotion tests are described in pharmacopeial 
monographs which detail suitable microorganisms. 

A.4.4 Measurement, analysis and improvement 

In ISO 13485, the requirements in the measurement, analysis and improvement section relate to in-
process monitoring, analysis of data and improvement (including corrective and preventive actions). 

The operation of the laboratory should be subject to regular internal audits. The results of audits should 
be documented and reviewed by the laboratory management. 
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Unusual, unexpected or out-of-specification results from the performance of tests of sterility require 
investigation. The initial phase of the investigation should involve assessing if the results are a true finding 
or are in error. The following can contribute to an error and should be addressed: 

⎯ inappropriate samples (e.g. non-representative, non-homogeneous or rejected materials); 

⎯ unsuitable conditions of transport/handling/storage; 

⎯ inappropriate test materials (e.g. pipettes, filtration apparatus); 

⎯ incorrect handling or test method(s); 

⎯ inappropriate media or diluents; 

⎯ inappropriate laboratory environment; 

⎯ inappropriate incubation environment; 

⎯ errors of interpretation of the test result; 

⎯ errors of transcription. 

Based on the results of the investigation, specific corrective action might be required. If corrective action 
is required, its effectiveness has to be demonstrated. 

Procedures for corrective action are specified in 8.5.2 of ISO 13485:2003 and 4.11 of 
ISO/IEC 17025:2005. 

A.5 Selection of product 

A.5.1 General 

A.5.1.1 Product is chosen from a batch of product produced under conditions that are representative 
of routine processing procedures. It is preferred to select product for testing at random. 

The number of product items that are selected and the number of batches from which this selection is 
made might be described in the relevant International Standard specifying the requirements for validation 
and routine control of the sterilization process. 

Techniques for selecting and handling samples of product should be chosen and performed to avoid the 
introduction of inadvertent contamination and alterations to the numbers and types of microorganisms 
on/in the sample. 

Product for testing may be selected from items rejected during the manufacturing process provided that 
they have been subjected to the same processing and conditions applied to acceptable items and that the 
cause behind rejection does not compromise the validity of the test. 

A.5.1.2 Requirements relating to the grouping of products are generally described in the particular 
International Standard for development, validation and routine control of the sterilization process (see, for 
example, ISO 11135-1[1] and ISO 11137-2[4]). 
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A.5.2 Sample item portion (SIP) 

A.5.2.1 Whenever it is practical, an entire product item should be used for testing, but it is recognized 
that this is not always possible. In such situations, a selected portion of a product (SIP), which is 
convenient to handle during testing, may be substituted. The SIP should be as large a portion of the 
product as is possible to manipulate readily in the laboratory. The SIP can be selected on the basis of 
length, mass, volume or surface area of the product. See Table A.1. 

Table A.1 — Examples for selection of SIP 

Basis for SIP Product 

Length 
Tubing (consistent diameter) 

Rolls of bandage 

Mass 
Powders 

Gowns 

Volume Liquids 

Surface area 
Surgical drapes 

Tubing (variable diameter) 

 

If a product or SIP cannot be tested in available laboratory containers, it may be divided into two or more 
containers and these containers scored together as one; if one container yields a positive result, the 
entire product item is considered positive. 

If the product item has a label claim of sterility of the fluid path only, the fluid path should be regarded as 
the entire product item (i.e. SIP = 1). 

A.5.2.2 The microbial contamination on the SIP shall represent the microbiological challenge 
presented to the sterilization process. If the product is complex, the SIP shall represent the bioburden of 
the diverse elements of the product. 

A.5.2.3 No guidance provided. 

A.5.3 Packaging of product and sample item portions 

It is preferred that product be exposed to the sterilizing agent in its original form and package. However, 
to minimize and/or simplify the manipulations in performing tests of sterility and thereby reduce the 
possibility of false positives arising from contamination, product may be disassembled and repackaged 
prior to exposure to the sterilizing agent. 

It is important to consider the effect of disassembling and repackaging of product on the response of the 
microorganisms to the sterilizing agent. For example, disassembling might alter the chemical environment 
of the microorganisms. 

It is also important to consider the effect of disassembling the product on the access of the sterilizing 
agent to the microorganisms. 

If the SIP is prepared and packaged prior to the exposure to the sterilizing agent, this should be 
conducted under conditions chosen to minimize alteration of the bioburden. 
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A.6 Methods for performing tests of sterility 

A.6.1 As indicated in Clause 6, the method of performing tests of sterility can be broadly divided into 
two general categories as described in a) and b). 

a) Direct immersion of product: direct immersion is the preferred method of performing tests of sterility 
on medical devices. With direct immersion, the product or SIP is placed aseptically in a container (or 
multiple containers, see A.5.2.1) of growth medium and then incubated. A sufficient amount of growth 
medium should be used to achieve contact between the growth medium and the whole of the product 
or SIP. Additionally, consideration should be given to: 

⎯ disassembly prior to exposure to the sterilizing agent (see also A.5.3); 

⎯ disassembly and/or manipulation prior to immersion in the growth medium; 

⎯ agitation after placement in growth medium; 

⎯ the addition of a surfactant (which has been demonstrated to have no microbiostatic or 
microbicidal effect) to the growth medium in order to improve a moistening of the product surface. 

Contact should be maintained between the growth medium and the product or SIP for the duration of 
the incubation period. 

For the performance of a test of sterility on the fluid path of a product, the fluid path is filled with 
growth medium and the product is incubated. 

b) Removal of microorganisms from product: when it is not possible to use direct immersion due to 
characteristics of the medical device, such as bacteriostatic/fungistatic activity, removal of 
microorganisms might be necessary. 

Care should be exercised in using this technique. The technique might not elute all microorganisms 
from product. An inability to remove all microorganisms from product can result in the test being 
invalid. Contamination occurring during associated manipulations can result in the occurrence of 
false positives. 

Procedures in which microorganisms are removed from the product by physical treatment before 
transfer to culture conditions can, in turn, be further subdivided into: 

⎯ elution and membrane filtration; 

⎯ elution and culturing of the eluate. 

In both these subdivisions, the initial action is to remove microorganisms from the product or SIP. 
The techniques employed are the same as those used in bioburden determination and have been 
described in B.2.2 of ISO 11737-1:2006. Similarly, the considerations for selecting a suitable eluent 
are the same as for the bioburden determination and have been described in B.2.3 and Table B.1 of 
ISO 11737-1:2006. 

Once the microorganisms have been removed from the product item or SIP, the test of sterility may 
be performed using membrane filtration or culturing of the entire eluate (see A.6.4.) 

A.6.2 No guidance provided. 
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A.6.3 Aspects of aseptic technique applicable in performing tests of sterility include the following. 

⎯ Conducting the test in a controlled environment. 

EXAMPLES Laminar flow hood or biosafety cabinet located in a dedicated, environmentally controlled room; 
barrier isolation. 

NOTE Further information on controlled environment is given in ISO 14644-1[9], 14644-4[10] and 14644-7[11]. 

⎯ Sterilizing all equipment, materials and items used in the test. 

⎯ Introducing the test utensils, growth media and test articles into the test area aseptically. 

⎯ Decontaminating the package exterior prior to introduction of the test articles into the test area. 

⎯ Decontaminating the surfaces in the test area. 

⎯ Minimizing the manipulations required to perform the test. 

⎯ Training in the performance of aseptic techniques. 

A.6.4 To perform tests of sterility by culturing the eluate, one approach is to use growth medium as the 
eluent and, after elution, to transfer the eluate to sterile containers and then incubate. 

Another approach is to use an eluent that does not support microbial growth and, after elution, the eluate 
is mixed with an equal volume of double-strength growth medium in sterile containers and incubated. 
Alternatively, if the volume of the eluate is not more than 10 % of the volume of the growth medium, the 
eluate can be mixed with normal strength growth medium in sterile containers and incubated. 

A.6.5 To perform tests of sterility using filtration, the eluate is passed through a sterile membrane filter 
with a nominal pore size not greater than 0.45 µm with the aid of vacuum or pressure. 

Surfaces that have been in contact with eluate are rinsed with further sterile eluent or solution containing 
a neutralizer (see A.6.6), and the rinsing solution is passed through the membrane filter. Thereafter, either 
the growth medium is transferred aseptically to the filtration unit or the membrane filter is transferred 
aseptically to growth medium. 

Both of these operations are followed by incubation. 

A.6.6 Product being tested should be screened to determine if any inhibitory substances are released 
into the medium which can cause a false negative (see A.7). This is performed by the inoculation of low 
numbers of representative organisms into the medium containing a product as is carried out in the 
bacteriostasis/fungistasis test. 

If microbicidal or microbiostatic substances are detected, their influence can be minimized by: 

a) addition of neutralizer(s) to the growth medium or eluent; 

b) removal of the microbicidal or microbiostatic substance from an eluate by filtration; 

c) reduction of the concentration of the microbicidal or microbiostatic substance to an ineffective level 
by dilution. This may be achieved by increasing the volume of growth medium or eluent and, where 
necessary, subdividing the product into a number of test containers. 
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Generally, the procedures, organisms, titers and incubation times referenced in current Pharmacopeias 
are appropriate, but the incubation temperature(s) and medium (media) have to be the same as those to 
be used in performing tests of sterility. 

A.6.7 The particular International Standard for development, validation and routine control of the 
sterilization process might recommend the culture conditions to be employed in the test of sterility. 

Generally, one type of culture growth medium is used on the assumption that it will be optimal for the 
culturing of aerobic and facultative microorganisms which might survive exposure to the sterilizing agent. 
When using Soybean-Casein Digest Medium as the only growth medium, culture conditions of 30 ± 2 °C 
for 14 d are commonly employed. When another growth medium is used in performing tests of sterility, 
other incubation conditions should be considered. 

The incubation temperature recommended for tests of sterility might be lower than that recommended for 
determination of bioburden. The use of the lower temperature and longer incubation times can aid the 
recovery of damaged or injured microorganisms. 

A choice of culture conditions will need to be made if: 

⎯ the particular International Standard for development, validation and routine control of the sterilization 
process does not stipulate the growth medium to be used; 

⎯ the use of a single set of culture conditions is not appropriate because of the types of microorganism 
likely to survive exposure to the sterilizing agent (e.g. the presence of anaerobes or mycobacteria). 

Factors to be considered in choosing culture conditions in these instances should include the following: 

⎯ the nature of the product; 

⎯ the method of manufacture; 

⎯ the sources of potential microbiological contamination; 

⎯ the types of microorganism likely to be encountered. 

Information about the types of microorganism from bioburden determinations performed in accordance 
with ISO 11737-1 might assist in the selection of culture conditions. 

A.6.8 The time interval between exposure to the sterilizing agent and transfer to culture conditions 
might influence repair of potential lethal damage induced in microorganisms by the sterilizing agent. Every 
effort should be made to carry out tests of sterility on product items or SIPs as quickly as possible after 
exposure to the sterilizing agent. If delay in transfer is unavoidable, the conditions under which the 
product items are stored should be selected to prevent loss of viability of microorganisms or changes in 
the microbial population. The maximum interval of time that can elapse prior to performing tests of sterility 
should be specified. 

A.6.9 Macroscopic examination is typically used to examine the medium for growth after incubation. 
Evidence of growth can include turbidity, odor, color change, pellicles, sediment and flocculation. 

Visual examination may be undertaken with backlighting to assist in detection of turbidity. 

Turbidity might not be due to the growth of microorganisms. Turbidity can be verified as resulting from 
growth by: 

a) microscopic examination; 
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b) transferring portions (each not less than 1 cm3) of the turbid medium to fresh containers of the same 
medium and incubating the subcultured containers for at least 4 d; 

c) subculturing the turbid medium using commonly accepted microbiological practices (for example, 
streaking for isolation). 

A.7 Assessment of method for performing tests of sterility 

In assessing the method for performing tests of sterility, consideration is given to the possibility of 
incorrect results due to false positives or false negatives. 

The occurrence of false positives in tests of sterility can affect the interpretation of data obtained in 
validation by making a treatment with the sterilizing agent appear less effective. Unless otherwise 
demonstrated (see A.4.4), positives have to be regarded as having been derived from microorganisms 
surviving treatment with the sterilizing agent. To assess the frequency of occurrence of false positives in 
performing tests of sterility, a simulation using representative sterile product should be carried out. 

Factors which affect the occurrence of false negatives include: 

⎯ the inability of the culture conditions to support the growth of microorganisms (see A.4.3.3); 

⎯ the presence of microbicidal and/or microbiostatic substances released from the product during the 
test of sterility (see A.6.6); 

⎯ the interval of time between treatment with the sterilizing agent and exposure to culture conditions 
(see A.6.8). 

A.8 Maintenance of the method for performing tests of sterility 

No guidance provided. 
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