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Abstract:  This technical information report (TIR) provides additional guidance to augment the ANSI/AAMI/ISO
11135 series. Topics covered in this TIR are sterilization equipment, considerations for
preconditioning, calculations for relative humidity, calculations of ethylene oxide concentration, and
flammability.
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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.

This document is not an American National Standard, and the material contained herein is not normative in nature.

Although the material presented in a TIR may 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on—reaffirmed, revised, or withdrawn—and the action formally approved usually every 5 years but at least every 10
years. For a TIR, AAMI consults with a technical committee about 5 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CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time.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 may 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 doduments Qccasionally)/ veluntary technical dogumeénts larel adoptedioycgovemment megulatory agencies
or procurement.authorities,+in which, case ;the .adapting, 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 Dr., Suite 301, Arlington, VA 22203-1633.

Published by

AAMI

4301 N. Fairfax Dr., Suite 301
Arlington, VA 22203-1633
www.aami.org

© 2017 by the Association for the Advancement of Medical Instrumentation
All Rights Reserved

Publication, reproduction, photocopying, storage, or transmission, electronically or otherwise, of all or any part of this
document without the prior written permission of the Association for the Advancement of Medical Instrumentation is
strictly prohibited by law. It is illegal under federal law (17 U.S.C. § 101, et seq.) to make copies of all or any part of
this document (whether internally or externally) without the prior written permission of the Association for the
Advancement of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and
damages of $100,000 per offense. For permission regarding the use of all or any part of this document, complete the
reprint request form at www.aami.org or contact AAMI at 4301 N. Fairfax Dr., Suite 301, Arlington, VA 22203-1633.
Phone: (703) 525-4890; Fax: (703) 276-0793.

Printed in the United States of America

ISBN 978-1-57020-653-5


https://webstore.ansi.org/Standards/AAMI/AAMITIR152016?source=preview

This is a preview of "AAMI TIR15:2016". Click here to purchase the full version from the ANSI store.

Contents

Page
Glossary of eqQUIVAIENT STANUAITS .........ccviiiieiiie ettt e st e st e e s te e e teeatee e seeasseeasbeessbeessbeessseesseeenseesreean iv
(0000l a a1 TSI =] o] (=TT 1= Ui oo USRSt \Y
(0] (=3 Vo] (o USRS Viii
1 RS TeT o] 1TSS P PPN 1
2 DBIINILIONS ...tttk h et E ekt E e Rt Rt e et ettt e 1
3 EO sterilization proCeSSING EQUIPMENT. ......coiuiiiiiiiiie ittt ettt e et e e e e s bt e e sbre e e s nabeeeeanbneeenanes 2
4 Determination of minimum product temperature prior to preCoNditioNiNgG ........cceverrreeeerreeereee e 8
5 Calculation Of MOISTUIE CONTENL..........iiii ettt e e e e ettt e e e e e e mae e e e e e e e e s annbbeeeaaeeeaannnbeeeaaaaaanns 9
6 Calculation of EO CONCENIIALION .......veiiiiiiiiiiiie et e et sin e sen e nens 12
7 Calculations for use of flammability eurve..... Ao L. ... Bl 18
8 Guide for statistical comparison i e 22
21T o] T o] £=T o] 1 YA TPy TSRO SPRTP 26

graphy Advancing Safety in Healthcare Technology
Figure
1 EO Cycle Flammability DIagram..........coiiuiinit ittt et e e et et e eeen e 19
Tables
1 List of|daHstéints &HEHOREUIAIWAIGHE 6T sohie LomibnEadieriedbimetiona L. andlis. ... 12
intended to allow potential purchasers to evaluate the content
2 Gas constant1s_; {tlﬁ .................................................. TR Foos e Bt 13
of the document before making a purchasing decision:.
3 Properties of saturated steam—Commonly used tEMPEratUIES ...........oooiiiiiieiiiiieiiiiie e 16
4 Flammabi Et)?ré:vcl)ervv,%!e\erﬁa%p;rg%me%f g@%ﬁﬁé\{!&‘égﬁa‘é@?ﬁ?z.SS?HF?EF.%!\..’.'.'..?F .................... 21
+1-977-249-8226 or visit www.aami.org.



https://webstore.ansi.org/Standards/AAMI/AAMITIR152016?source=preview

This is a preview of "AAMI TIR15:2016". Click here to purchase the full version from the ANSI store.

Glossary of equivalent standards

International Standards adopted in the United States may include normative references to other International
Standards. AAMI maintains a current list of each International Standard that has been adopted by AAMI (and ANSI).
Available on the AAMI website at the address below, this list gives the corresponding U.S. designation and level of
equivalency to the International Standard.

www.aami.org/standards/glossary.pdf
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Foreword

This document is part of a series of technical information reports (TIRs) intended for use in conjunction with
ANSI/AAMI/ISO 11135:2014. The other reports in the series are:

— AAMI TIR14:2009, Contract sterilization using ethylene oxide;

— AAMI TIR16:2009, Microbiological aspects of ethylene oxide sterilization;

— AAMI TIR28:2009, Product adoption and process equivalence for ethylene oxide sterilization;

— AAMI TIR56:2013, Guidance for the development, validation and routine control of an ethylene oxide
sterilization process utilizing flexible bag systems for the sterilization of medical devices.

The original TIR15, along with other AAMI TIRs, provided additional guidance to the 1994 edition of the industrial
ethylene oxide sterilization standard ANSI/AAMI/ISO 11135, which was revised in 2007 and 2014 under a new
designation, ANSI/AAMI/ISO 11135:2014, Sterilization of health care products—Ethylene oxide - Requirements for
development, validation, and routine control of a sterilization process for medical devices. In 2008 and 2014, the
International Organization for Standardization (ISO) published its own guidance document for the 11135 standard,
ISO/TR 11135-2:2008, Sterilization of health care products—Ethylene oxide—Part 2: Guidance on the application of
ISO 11135-1, which was based to a great extent on the earlier AAMI TIRs. Correspondingly, the AAMI Industrial
Ethylene Oxide Sterilization Working Group is updating its TIRs to take into account changes to the 11135 standard
and to avoid redundancy with ANSI/AAMI/ISO,11135:2014.

This TIR contains guidelines that are not/intended to be absolute or/to'apply in all circumstances. One should use
judgment in applying the information in this TIR.

As used within the context of this document, “should™ indicates-that among-several possibilities, one is recommended
as particularly suitable, without mentioningor excluding lothers| or thatalcertain 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 technical
information report. “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. See also the NOTE on Page 1.

Suggestions for improving this technical information report are invited. Comments and suggested revisions should be
sent to AAMI, 4301sN sFairfax-Dri cSuite 01| Arlingfom, 'VA22208-8263/ance document and is

intended to allow potential purchasers to evaluate the content

NOTE—This foreword does oe cohtaint_provisions foAAMIETIR1512016 CPhysical laspeats| of @thylentsl oxide sterilization, but it does
provide important information about the development and intended use of the document.

For a complete copy of this AAMI document, contact AAMI at
+1-977-249-8226 or visit www.aami.org.

viii © 2017 Association for the Advancement of Medical Instrumentation m AAMI TIR15:2016


https://webstore.ansi.org/Standards/AAMI/AAMITIR152016?source=preview

This is a preview of "AAMI TIR15:2016". Click here to purchase the full version from the ANSI store.

AAMI Technical Information Report AAMI TIR15:2016

Physical aspects of ethylene oxide sterilization

NOTE—This technical information report (TIR) is not a standard and the material contained herein is not normative in nature. In a
few instances, the committee has used the term “shall” based on its knowledge of requirements contained in relevant standards,
regulatory requirements, or both.

1 Scope

This AAMI TIR provides additional guidance to augment ANSI/AAMI/ISO 11135:2014. This TIR addresses some of
the physical aspects of ethylene oxide (EO) sterilization and provides guidance on sterilization equipment,
considerations for preconditioning, how to calculate relative humidity, EO concentration and flammability, as well as
guidance on the use of statistics for process equivalence.

2 Definitions

For the purposes of this TIR, the terms and definitions/in ANSI/AAMI/ISO 11135:2014 and the following apply:

21
dew point

temperature at which the saturation water/vaponpressureisiegual to:the:partial\pressure of the water vapor in the
atmosphere

NOTE Any cooling of the atmosphere below the dew point would produce water condensation.

2.2

humidity

A measure of the water vapor present in a gas. It is usually measured as absolute humidity, relative humidity, or dew
point temperature:

2.3

preconditioning area

chamber or room@hdercdefingd termperatuve @ndihumidity\ conditions for tha pufpose. of conditioningithe product prior
to entering the gas exposure phase @fithe pracess:

24

relative humidity (RH)

Ratio of water vapor partial pressure actually present to water vapor pressure required for saturation at a given
temperature.

actual vapor pressure

0,
VORH saturation vapor pressure

100

25

chamber humidification

phase of the sterilization process whereby moisture is added to the chamber to replace any environmental moisture
potentially lost in the vacuum stages for air removal or inert gas dilution.

2.6
steam purity

measurement of the amount of solid, liquid, or vaporous contamination in the steam.

Note 1 to entry: Normally, steam purity is reported as the solids content. The steam purity needed for an EO sterilization system is
defined by the equipment user and needs to be suitable for its intended use.
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