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AAMI Technical Information Report

A technical information report (TIR) is a publication of the Association for the Advancement of Medical
Instrumentation (AAMI) Standards Board that addresses a particular aspect of medical technology.

Although the material presented in a TIR might need further evaluation by experts, releasing the information is
valuable because the industry and the professions have an immediate need for it.

A TIR differs markedly from a standard or recommended practice, and readers should understand the differences
between these documents.

Standards and recommended practices are subject to a formal process of committee approval, public review, and
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the case
of American National Standards, by the American National Standards Institute.

A TIR is not subject to the same formal approval process as a standard. However, a TIR is approved for distribution
by a technical committee and the AAMI Standards Board.

Another difference is that, although both standards and TIRs are periodically reviewed, a standard must be acted
on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every
10 years. For a TIR, AAMI consults with a technical committee about five years after the publication date (and
periodically thereafter) for guidance on whether the document is still useful—that is, to check that the information is
relevant or of historical value. If the information is not useful, the TIR is removed from circulation.

A TIR may be developed because it is more responsive to underlying safety or performance issues than a standard
or recommended practice or because achieving consensus is extremely difficult or unlikely. Unlike a standard, a TIR
permits the inclusion of differing viewpoints on technical issues.

CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time. Because it addresses a rapidly
evolving field or technology, readers are cautioned to ensure that they have also considered information that might be
more recent than this document.

All 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.

Comments on this technical information report are invited and should be sent to AAMI, Attn: Standards Department,
4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633.

ANSI Technical Report

This AAMI TIR has been registered by the American National Standards Institute as an ANSI Technical Report.

Publication of this ANSI Technical Report has been approved by the accredited standards developer (AAMI). This
document is registered as a Technical Report series of publications according to the Procedures for the Registration
of Technical Reports with ANSI. This document is not an American National Standard and the material contained
herein is not normative in nature.

Comments on the content of this document should be sent to AAMI, Attn: Standards Department, 4301 N.
Fairfax Drive, Suite 301, Arlington, VA 22203-1633.
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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

ANSI/AAMI ES60601-1:2005

Major technical variations

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 1D26:2004

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 80601-2-58:2008 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
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 10993-1:2003 ANSI/AAMI/ISO 10993-1:2003 Identical

ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006 Identical

ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003 Identical

ISO 10993-4:2002 and Amendment | ANSI/AAMI/ISO 10993-4:2002/(R)2009 and Identical

1:2006 Amendment 1:2006/(R)2009

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 | ANSI/AAMI BE78:2002/(R)2008 Minor technical variations
1:2006 ANSI/AAMI BE78:2002/A1:2006/(R)2008 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 ANSI/AAMI/ISO 11137-2:2006 Identical
corrected version)

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 11737-2:1998 ANSI/AAMI/NISO 11737-2:1998 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 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 14161:2000 ANSI/AAMI/ISO 14161:2000 Identical
ISO 14937:2000 ANSI/AAMI/ISO 14937:2000 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 Identical

A1:2004/(R)2006

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/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 and A1:2005 Identical
ISO 25539-2:2008 ANSI/AAMI/ISO 25539-2:2008 Identical
ISO 81060-1:2007 ANSI/AAMI/ISO 81060-1:2007 Identical
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Committee representation

Association for the Advancement of Medical Instrumentation
Industrial Moist Heat Sterilization Working Group

This Technical Information Report (TIR) was developed by the AAMI Industrial Moist Heat Sterilization Working
Group under the auspices of the AAMI Sterilization Standards Committee. Working Group approval of the TIR does
not necessarily imply that all committee members voted for its approval.

At the time this document was published, the AAMI Industrial Moist Heat Sterilization Working Group had the
following members:

Cochairs Gregg A. Mosley
Donna Swenson

Members Richard Bancroft, Steris Corporation
Thomas J. Berger, PhD, Hospira Worldwide Inc.
Trabue D. Bryans, WuXi AppTec
Charles J. Buckle, Johnson & Johnson
Bradley J. Catalone, PhD, Olympus America Inc.
Douglas D. Davie, Sterilization Validation Services
Shawn A. Doyle, Sterilator Company Inc.
Joel R. Gorski, PhD, NAMSA
Charles Oren Hancock, H&W Technology LLC
John T. Ice, Covidien
Jim Kaiser, Bausch & Lomb Inc.
Steve Kirckof, 3M Healthcare
Joseph J. Lasich, BS, Alcon Laboratories Inc.
Gregg A. Mosley, Biotest Laboratories Inc.
Russell R. Nyberg, Raven Biological Laboratories
Tory Peeler, Becton Dickinson & Company
Nancy Rakiewicz, Ethox International Inc.
Elizabeth A. Riegel, FDA/CDRH
Mike Sadowski, Baxter Healthcare Corporation
Barb Smith, Getinge USA
Donna Swenson, BS, CSPDM, West Suburban Medical Center
Dennis L. Wildes, St Jude Medical Inc.

Alternates Annette Bojanski, Raven Biological Laboratories
Marjean Boyter, Fresenius Medical Care Renal Therapies Group
Charlie Christianson, St Jude Medical Inc.
Angela Coon, Baxter Healthcare Corporation
Steven J. Elliott, WuXi AppTec
Catherine J. Finocchario, Bausch & Lomb Inc.
Thomas J. Frazar, Johnson & Johnson
John Grillo, PhD, Hospira Worldwide Inc.
Geetha C. Jayan, PhD, FDA/CDRH
Chris Marsh, Alcon Laboratories Inc.

Richard T. O'Donnell, Steris Corporation
Dave Parente, NAMSA

Laura Schmitt, Ethox International Inc.
Kelvin J. Witcher, 3M Healthcare

Cheryl Work, Becton Dickinson & Company

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 Inc.

Peter A. Burke, PhD, Steris Corporation
Nancy Chobin, RN CSPDM, St Barnabas Healthcare System (Independent Expert)
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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 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

David Liu, Johnson & Johnson

Lisa N. Macdonald, Becton Dickinson & Company

Jeff Martin, Alcon Laboratories Inc.

Patrick J. McCormick, PhD, Bausch & Lomb Inc.

Susie McDonald, American Society for Healthcare Central Service Professionals
Nancy Rakiewicz, Ethox International Inc.

Phil M. Schneider, 3M Healthcare

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.

Alternates Lloyd Brown, Covidien
Dave Dion, Cardinal Health (MP&S)
Thomas J. Frazar, Johnson & Johnson
Kathy Hoffman, Sterigenics International
Jim Kaiser, Bausch & Lomb Inc.
Joseph J. Lasich, BS, Alcon Laboratories Inc.
Chiu S. Lin, PhD, FDA/CDRH
Natalie Lind, IAHCSMM
Ralph Makinen, Boston Scientific Corporation
Mary S. Mayo, CR Bard
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Mike Sadowski, Baxter Healthcare Corporation
John R. Scoville, Jr., Steris Corporation
Ralph Stick, WuXi AppTec Inc.
Jason Voisinet, Ethox International Inc.
Valerie Welter, Hospira Inc.
William E. Young, Boston Scientific Corporation

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 AAMI adoption of ISO/TS 17665-2:2009

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.

The ISO 17665 series was developed by ISO Technical Committee 198 to fill a need for an international standard for
moist heat sterilization of health care products. The standard combines and updates two separate ISO standards, 1SO
11135:1993 and ISO 13683:1997, and also supersedes AAMI TIR13:1997, Principles of industrial moist heat sterilization.
ISO/TC 198 has published two parts under the general title Sterilization of health care products—Moist Heat. The two
parts are:

—Part 1: Requirements for development, validation and routine control of a sterilization process for medical devices; and
—FPart 2: Guidance on the application of ISO 17665-1

Concurrent with the development of the U.S. position on the ISO 17665 series, the AAMI Industrial Moist Heat
Sterilization Working Group (AAMI ST/WG 03) decided to adopt the two parts verbatim; however, the Working Group did
agree to add an inclusion to Part 2 to make it clear that section 10.5 does not require the use of a PCD or air detectors
for every production cycle. In addition, an editorial correction was made to subclause 9.5.2 to make the formatting of the
list consistent.

The requirements for validation and routine control are contained in the normative section of Part 1, with limited guidance
in Annex A of that document, while Part 2 is a technical specification that provides the majority of the guidance related to
compliance with the requirements in Part 1.

U.S. participation in ISO/TC 198 is organized through the U.S. Technical Advisory Group for ISO/TC 198, administered
by the Association for the Advancement of Medical Instrumentation (AAMI). The United States made a considerable
contribution to this technical specification.

This TIR contains guidelines that are not intended to be absolute or to be applicable in all circumstances. Judgment
should be used in applying the information in this TIR.

As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the
recommended practice. “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 recommended practice. “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.

NOTE—This background does not contain provisions of the AAMI/ISO Technical Information Report 17665-2, but does
provide important information about the development and intended use of this TIR.

NOTE—Beginning with the 1ISO foreword on page xii, this AAMI Technical Information Report is identical to ISO/TS
17665-2:2009, with the exception of the minor clarifying inclusion in section 10.5 and the correction of inconsistent list
numbering in subclause 9.5.2.
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AAMI inclusion to ISO/TS 17665-2:2009

Subclause 10.5

Add the following after subclause 10.5.

While air removal should be assured for each operating cycle according to the ISO 17665-1, the
above guidance does not mean that the use of a PCD or air detector(s) is required with every
production cycle.

NOTE—Beginning with the 1SO foreword on page xii, this AAMI Technical Information Report is identical to ISO/TS
17665-2:2009, with the exception of the minor clarifying inclusion in section 10.5 and the correction of inconsistent list
numbering in subclause 9.5.2.
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Foreword

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.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical
experts in an 1ISO working group and is accepted for publication if it is approved by more than 50 %
of the members of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a
technical committee and is accepted for publication if it is approved by 2/3 of the members of the
committee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a

further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS

is confirmed, it is reviewed again after a further three years, at which time it must either be transformed
into an International Standard or be withdrawn.

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/TS 17665-2 was prepared by Technical Committee ISO/TC 198, Sterilization of health care products.

ISO 17665 consists of the following parts, under the general title Sterilization of health care products —
Moist heat:

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

— Part 2: Guidance on the application of ISO 17665-1 [Technical Specification]
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Introduction

The guidance given in this Technical Specification is not intended as a checklist for assessing compliance
with ISO 17665-1. This guidance is intended to assist in obtaining a uniform understanding and
implementation of 1SO 17665-1 by providing explanations and acceptable methods for achieving
compliance with specified requirements. It highlights important aspects and provides examples. Methods
other than those given in this guidance may be used. However, the use of alternative methods has to be
demonstrated to be effective in achieving compliance with ISO 17665-1.

The main body of this document is applicable to all settings where moist heat sterilization is carried out.
The annexes to this guidance document also specify detailed means of implementing the requirements of
ISO 17665-1 and represent current best practices.

The numbering of the clauses in the main body of this Technical Specification corresponds to that in
ISO 17665-1.

Medical devices reprocessed in health care facilities include a wide variety of product with varying levels
of bioburden. Appropriate and thorough cleaning and, where necessary for safe handling,
decontamination processes are essential prior to presenting product for sterilization. Mixed product loads
are common in healthcare facilities with throughput volumes dictated by historical and predicted demand
for sterile product.

Health care facilities do not normally specify sterilization processes for any individual medical device. Also,
it is impractical for health care facilities to determine bioburden on a medical device. It is important that
specified instruments be disassembled before decontamination and thoroughly inspected after completion
of the sterilization process. Reassembly and assessment of functionality are also needed. Therefore, the
medical device manufacturer's instructions (see 1SO 17664[23]) should be followed for all aspects of
cleaning, disinfection, packaging and sterilization. Many devices can be fully immersed and can be
washed and disinfected in automated equipment (see ISO 15883[19-22]). For devices that cannot be fully
immersed and that cannot tolerate thermal decontamination, alternative methods of disinfection should be
used to ensure safe handling. Such procedures and policies should be in place to ensure that medical
devices undergo appropriate reprocessing. Particular attention needs to be paid to the drying and storage
of sterile medical devices. Requirements for packaging of medical devices are covered in ISO 11607-1[8]
and 1SO 11607-2[°1.

If multiple sterilization cycles can lead to degradation and limit the useful life of a medical device, the
manufacturer will specify the number of reprocessing cycles that can normally be tolerated.

When selecting a medical device, priority should be given to properties such as ease of cleaning and
disassembly.

Additional guidance specific to health care is offered in Annex D of this Technical Specification.
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AAMI Technical Information Report ANSI/AAMI/ISO TIR17665-2:2009/(R)2016

Sterilization of health care products — Moist heat —
Part 2: Guidance on the application of ISO 17665-1

1 Scope

This Technical Specification provides general guidance on the development, validation and routine control
of moist heat sterilization processes and is intended to explain the requirements set forth in ISO 17665-1.
The guidance given in this Technical Specification is provided to promote good practice related to moist
heat sterilization processes and to assist those developing and validating a moist heat sterilization
process according to ISO 17665-1.

NOTE 1  The structure of the main body of this ISO Technical Specification (Clauses 1 to 12) corresponds to the
structure of ISO 17665-1, so that the guidance given under a particular clause or subclause of this part of ISO 17665
applies to the requirements given in the corresponding clause or subclause of ISO 17665-1. For example, guidance
for subclause 5.2 of ISO 17665-1:2006 is given in 5.2. This guidance is provided in addition to the guidance given in
ISO 17665-1:2006, Annex A. See also Annex E.

NOTE 2  Special considerations specific to sterilization processes performed in health care facilities are given in
Annex D.

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 17665-1:2006, Sterilization of health care products — Moist heat — Part 1: Requirements for the
development, validation and routine control of a sterilization process for medical devices

NOTE The normative references in 1SO 17665-1 refer to published standards, the content of which should be
used to assist in demonstrating compliance to the clause in which they are cited. Some are required mainly for moist
heat sterilization in industry or for manufacturers of moist heat sterilizers and could go beyond typical practice for
those performing sterilization in health care facilities.

ISO 17665-1 specifies a number of methods and procedures that can be used to monitor sterilization
processes. The equipment required will normally be commercially available. A number of the normative
references cited describe the specification and test methods used by commercial suppliers to qualify their
products. The user of such products should ensure that purchased products comply with these standards,
but will not normally need to refer to the standards.

ISO 17665-1 specifies the use of packaging complying with ISO 11607-1 and ISO 11607-2. Healthcare
facilities should purchase packaging complying with these International Standards.
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One method of process validation specified in ISO 17665-1 is based on the determination of bioburden.
The I1SO 117376171 series specifies a number of microbiological methods used during this process.
Health care facilities would not normally utilize this approach for process validation.

3 Terms and definitions

For the purposes of this Technical Specification, the terms and definitions given in ISO 17665-1 and the
following apply.

3.1

tests for sterility

technical operation defined in pharmacopoeia performed on product following exposure to a sterilization
process

4 Quality management system elements
The guidance offered in Annex A of ISO 17665-1:2006 applies.

NOTE For additional considerations specific to health care facilities, see Clause D.2.

5 Sterilizing agent characterization

5.1 Sterilizing agent

5.1.1 Moist heat is water at elevated temperatures. Moist heat may be provided as saturated steam or
can be generated in situ by applying thermal energy to water already present in the product. Moisture acts
as the medium for transferring thermal energy to microorganisms.

5.1.2 Contaminants suspended in the sterilizing agent can be both toxic and corrosive and may
generate a barrier between the microorganism and the sterilizing agent. They originate from water, that is
heated or evaporated into steam or from contact between materials and the sterilizing agent during
generation and transport to the sterilizer (see Clause 6, Clause 7 and Annex A). If the level of
contaminants in the sterilizing agent can be affected by the quality of the feed water to the steam
generation system, the feed water quality should be specified.

5.2 Microbicidal effectiveness

The microbicidal activity of moist heat is based on the temperature and the duration of contact between
water molecules and microorganisms.

For the purpose of moist heat sterilization there are a number of acceptable time and temperature
combinations recognized by some pharmacopoeias. These combinations include but are not limited to
those listed in Table 1. All combinations listed are based on the concept of overkill with a safety factor that
has been established for saturated steam or water in contact with the microorganism. Superheated steam
behaves more like a dry gas and has a low microbicidal effectiveness compared with saturated steam.
Superheated steam can result from pressure reduction and/or thermodynamic compression of saturated
steam. It can also occur from the rehydration of parts of the sterilization load, particularly those parts
containing natural fibers. Superheated steam conditions can be minimized by engineering of the steam
supply system, for example by:

a) having a series of pressure reduction stages from the supply pipe to the sterilizer chamber and
ensuring the pressure reduction ratio for each stage does not exceed 2:1;
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b) ensuring steam velocity does not exceed 25 m/s;
c) ensuring materials made from natural fibers are pre-conditioned to a humidity greater than 40 % RH

prior to sterilization.

Table 1 — Examples of minimum temperatures and times established
for adequate levels of microbial lethality in sterilization processes

Temperature Time
°C min
121 15
126 10
134 3

5.3 Material effects

Material effects are generally limited to deformation and fracture caused by the temperatures and
pressures of the sterilizing agent.

5.4 Environmental considerations

Principles of an environmental management system can be applied to a moist heat sterilization process.
ISO 14001111 provides a specification for an environmental management system. ISO 14040[12] provides
guidance on designing a life cycle assessment study. The presence of noxious substances in the
exhausts from the sterilizer should be considered. Further guidance on this clause is given in E.3 of
ISO 14937:—[151,

6 Process and equipment characterization

NOTE The purpose of this activity is to characterize the entire sterilization process and the equipment necessary
to deliver the sterilization process safely and reproducibly.

6.1 Process

6.1.1 General

A sterilization process should be specified for each product family and/or load configuration presented for
sterilization.

Process parameters should apply to the equipment used. They should be optimized to ensure that for
defined product families specified exposure conditions will be routinely obtained throughout the sterilizer
chamber, and the maximum temperatures and rates of change of process variable (e.g. temperature and
pressure) will not cause damage or degradation to the product.

The sterilization process specification should include all the process parameters that define the exposure

profile throughout the operating cycle. It should also include the ones used to verify reproducibility. The
portion of the operating cycle over which lethality is established should be identified, and the upper and
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lower limits of each process parameter that can affect both this lethality and the performance of the
medical device should be defined.

Provision should be made to record data for judging the effectiveness and suitability of a routine
sterilization process. The accuracy of measurement should be related to the tolerances of the process
parameters.

If it is proposed to use an existing sterilization process to treat a new medical device, the existing
sterilization process should be detailed and contain information and data sufficient to enable process
definition (see Clause 8) to be carried out for the proposed new medical device(s) or loading configuration.
The challenge identified for the new medical device or loading condition should be less than or equal to
the challenge from the existing sterilization load(s). For some product families, assurance that defined
exposure conditions will be reproduced might only be possible if the size of the sterilization load and the
load configuration have been clearly defined.

If biological indicators and chemical indicators are to be used, they should not replace routine monitoring,
measurement of process variables and any periodic tests.

Compatibility of a new medical device to the least favorable sterilization process conditions should be
assessed. Such assessment should include process parameter tolerances, uncertainties of measurement
associated with process parameters and the quality of the services (see Annex A).

Any restrictions on the size and mass of the sterilization load and its configuration should be identified
and included in the operating instructions.

The relationship between the temperature measured at the reference measuring point and the
temperature measured in the sterilization load should be known for each product family.

The performance of a medical device can be affected by contaminants on its surface. The contaminants
and maximum acceptable concentration(s) contained in each fluid coming into contact with the medical
device should be specified and included in the sterilization process specification. Some of the
contaminants and their maximum levels which need to be considered are identified in Annex A.

6.1.2 Saturated steam processes

Steam may be generated in, or admitted to a sterilizer chamber from an external source. Air in the
sterilizer chamber will be gradually removed by gravity displacement, active flow or by forced evacuation.
The presence of saturated steam will be obtained at the measurement location, e.g. the chamber
discharge, when the measured temperature is coincident with the temperature of saturated steam
calculated from the pressure (see Annex C). Both temperature and pressure are process variables, and
the point of temperature measurement is defined as the reference measuring point.

If variations in process parameters and/or the amount of non-condensable gas remaining in the sterilizer
chamber at the end of air removal can result in an ineffective process, the sterilizer manufacturer or
designated person (see A.4.2 in ISO 17665-1:2006) should provide adequate information to the user and
should include:

— the upper and lower limits for each process parameter, and the method used for air removal;

— sources of non-condensable gas;

— test methods, test frequency and acceptance criteria for sterilization process evaluation.

Documents
4 © 2009 Association for the Advancement of Medical Instrumentation m ANSI/AAMIZST TIRIZ665r2:200h aring Hub

Full document details: ANSI AAMI ISO TIR17665-2-2009 (2016)


http://www.avadocuments.com/doc/ansi-aami-iso-tir17665-2-2009-2016
http://www.avadocuments.com/doc/ansi-aami-iso-tir17665-2-2009-2016

The removal of air from the sterilizer chamber by either active flow or by gravity displacement is only
predictable for simple solid medical devices. Air removal is unpredictable for medical devices such as
instruments containing lumens, heavy solid masses and instruments and textiles contained within their
primary packaging. For such medical devices, an operating cycle that employs forced or dynamic air
removal should be used. An example is one that employs a number of vacuum and/or steam pulses to
serially dilute the air from the sterilizer chamber and medical device(s). During each pulse, steam will
move into and out of the medical device and the condensing steam will re-evaporate and cause a
dynamic ‘scouring’ of the residual air contained in packages, crevices and lumens. The number of pulses,
the upper and lower pressures associated with each pulse, the rate of change of pressure and
temperature, and the interval of time between each change, are process variables and will play a part in
effecting air removal. When assigning the suitability of a product family to a sterilization process, the
combination of these pressures and temperature changes, the rates of change, and the duration of each
change should be considered.

Whenever the measured temperature exceeds the theoretical temperature calculated from measured
pressure as described in Annex C, superheated steam may be present. The presence of superheated
steam may be detrimental to the medical device and or its packaging and may compromise the
sterilization process.

Effective air removal from lumens, porous loads and other complex designs incorporating enclosed
spaces is difficult. The physical conditions required for effective air removal are influenced by length,
width and shape of lumen, wall thickness, material of the product, mass, density, the packaging system
and other items in the same packaging system. A sterilization process that removes air from the sterilizer
chamber to a low level may fail to remove sufficient air from a lumen to permit steam penetration. Dalton's
law states that the total pressure in an enclosed space is equal to the sum of the partial pressures of the
individual gases present. In theory the temperature in a sterilizer chamber containing a mixture of steam
and residual air will be lower than the calculated temperature derived from the pressure in accordance
with steam table values (see Annex C). However there is evidence to show that an amount of residual air
sufficient to cause a process failure in a sterilization load may only depress steam temperature by as little
as 0.01 °C. As a consequence the differences between the temperature measured at the temperature
measurement point and the temperature calculated from the sterilizer chamber pressure using steam
table values (see Annex C) may not be adequate to detect the small volumes of air which could
concentrate in lumens or enclosed spaces and prevent steam penetration. Under such circumstances
adequate air removal and steam penetration should be predicted from data obtained from a steam
penetration test and/or a process monitoring device.

A steam penetration test is designed for a specified product family(ies) and is used to check that the
amount of non-condensable gas remaining in the sterilizer chamber at the commencement of the plateau
period will not obstruct the presence of saturated steam on the surfaces of the medical device for the
duration of the holding time. The efficiency of the air removal system, air leakage into the sterilizer
chamber and non-condensable gas carried by the steam contribute to this amount. Air leakage into the
sterilizer chamber and non condensable gases carried by the steam can be checked by tests (see for
example, Annex A and EN 285[25]). The total presence of non-condensable gas is monitored by the
steam penetration test.

A steam penetration test may be based upon temperature measurement, biological indicators or chemical
indicators, as applicable. The test system should provide a challenge representative of the product
family(ies) it represents. A number of steam penetration and air removal test devices are available.
Performance requirements for chemical indicators can be found in 1SO 11140-3[35], |SO 11140-4[56],
ISO 11140-5057] ISO 11140-61) and EN 285[25]. Guidance on the selection and use of chemical indicators

1) ISO 11140-6 is under development and is based on EN 867-5[27],
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