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Abstract: This recommended practice covers the safe and effective use of ethylene oxide as a sterilant in 
health care facilities. The provisions of this document are intended to promote sterility assurance, 
help minimize occupational exposure to ethylene oxide, and guide health care personnel in the 
proper use of processing equipment.  
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AAMI Recommended Practice 

This Association for the Advancement of Medical Instrumentation (AAMI) recommended practice implies a consensus 
of those substantially concerned with its scope and provisions. The existence of an AAMI recommended practice 
does not in any respect preclude anyone, whether they have approved the recommended practice or not, from 
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recommended practice. AAMI recommended practices are subject to periodic review, and users are cautioned to 
obtain the latest editions. 

CAUTION NOTICE: This AAMI recommended practice may be revised or withdrawn at any time. AAMI procedures 
require that action be taken to reaffirm, revise, or withdraw this recommended practice no later than five years from 
the date of publication. Interested parties may obtain current information on all AAMI standards and recommended 
practices by calling or writing AAMI. 
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ISO 10993-16:1997 ANSI/AAMI/ISO 10993-16:1997/(R)2003 Identical 
ISO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002 Identical 
ISO 10993-18:2005 ANSI/AAMI BE83:2006 Major technical variations 
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International designation U.S. designation Equivalency 
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 
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 11737-2:1998 ANSI/AAMI/ISO 11737-2:1998 Identical 
ISO 11737-3:2004 ANSI/AAMI/ISO 11737-3:2004 Identical 
ISO 13485:2003 ANSI/AAMI/ISO 13485:2003 Identical 
ISO 14155-1:2003 ANSI/AAMI/ISO 14155-1:2003 Identical 
ISO 14155-2:2003 ANSI/AAMI/ISO 14155-2:2003 Identical 
ISO 14160:1998 ANSI/AAMI/ISO 14160:1998 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 

A1:2004/(R)2006 
Identical 

ISO 15674:2001 ANSI/AAMI/ISO 15674:2001 Identical 
ISO 15675:2001 ANSI/AAMI/ISO 15675:2001 Identical 
ISO 15882:2003 ANSI/AAMI/ISO 15882:2003 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 
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 81060-1:2007 ANSI/AAMI/ISO 81060-1:2007 Identical 
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Foreword 

This recommended practice was developed by the Ethylene Oxide Sterilization Hospital Practices Working Group of 
the AAMI Sterilization Standards Committee. The guidelines in this document are intended to help assure 
achievement of sterilization with hospital ethylene oxide (EO) sterilizers, maintenance of sterility of processed items 
until the point of use, and reduction of occupational exposure to EO. 

ANSI/AAMI ST41:1999 combined two previously published recommended practices: the second edition of Good 
hospital practice: Ethylene oxide sterilization and sterility assurance (ANSI/AAMI ST41:1992) and the third edition of 
Good hospital practice: Ethylene oxide gas—Ventilation recommendations and safe use (ANSI/AAMI ST43:1993). 
Combining these two recommended practices placed all of AAMI’s recommendations concerning EO sterilization in 
health care facilities into a single document for ease of reference. The provisions of the previously published 
recommended practices were updated to reflect new regulatory and technological developments, especially with 
respect to EO monitoring, EO emission control, and new diluents that had come into use as substitutes for 
chlorofluorocarbon-12 (CFC-12). The current edition of this document, ANSI/AAMI ST41:2008, provides revised 
recommendations concerning qualification testing of EO sterilizers and incorporates extensive information from 
ANSI/AAMI ST79 (Comprehensive guide to steam sterilization and sterility assurance in health care facilities) 
regarding attire, handling and transport of contaminated items, cleaning and decontamination processes, user 
verification of cleaning processes, selection and use of chemical disinfectants, thermal disinfection, and devices 
returned to the manufacturer. 

In today’s cost-conscious health care environment, it is important not to lose sight of the need for economy. However, 
cost-effectiveness in EO sterilization processing is not just a matter of the purchase price of instrumentation or the 
direct cost of quality assurance procedures. The effectiveness of risk management, the level of performance and 
longevity of equipment, and other factors should be integrated into the overall system for optimum assurance of 
safety, effectiveness, and true economy. 

This recommended practice reflects the conscientious efforts of health care professionals, in cooperation with 
manufacturers of EO sterilization and aeration equipment, to develop recommendations for optimum performance 
levels in the processing of reusable medical devices to be sterilized by EO and for optimum control of occupational 
exposure to EO in health care facilities. It is not intended that these recommendations be construed as universally 
applicable in all circumstances. It is also recognized that in many cases these recommendations might not be 
immediately achievable. Therefore, the document should be used to guide personnel toward desirable performance 
objectives, and all of its provisions should be considered and applied in the light of professional judgment and 
experience. 

As used within the context of this document, “shall” indicates requirements strictly to be followed in order 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; and “can” is used as a statement of possibility and capability. “Must” is used to describe only “unavoidable” 
situations, including those mandated by government regulation. 

Departmental managers should review the provisions of this recommended practice and adapt the provisions to the 
needs of their particular institutions. Written policies and procedures should be developed and implemented in 
consultation with appropriate hospital committees (e.g., safety, hazardous materials, risk management, infection 
control). 

The concepts incorporated in this recommended practice should be considered flexible and dynamic. The 
recommendations set forth in this document are reviewed and updated periodically to assimilate progressive 
technological developments. AAMI policies and procedures require that AAMI standards and recommended practices 
be reviewed and, if necessary, revised at least once every 5 years. 

This standard is expected for continuous maintenance procedures. If the standard is continuously maintained, AAMI 
will create a notification registry that will send e-mail announcements when any maintenance activity occurs to the 
recommended practice. To register, visit www.aami.org/standards/st41.registry.html. Suggestions for improving this 
recommended practice are invited. Comments or proposals for revisions to any part of the standard may be 
submitted to AAMI at any time. Written comments should be sent to AAMI, Attn: Standards Department, 4301 N. 
Fairfax Drive, Suite 301, Arlington, VA 22203-1633. Comments may also be e-mailed to standards@aami.org.  

NOTE—This foreword does not contain provisions of the AAMI recommended practice, Ethylene oxide sterilization in 
health care facilities: Safety and effectiveness (ANSI/AAMI ST41:2008), but it does provide important information about 
the development and intended use of the document. 
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American National Standard ANSI/AAMI ST41:2008/(R)2018 [HISTORICAL]

Ethylene oxide sterilization in health care facilities: 
Safety and effectiveness 

Introduction: Need for the recommended practice 

Ethylene oxide (EO) gas and its mixtures are effective sterilants that are primarily used for heat- and moisture-
sensitive medical devices that cannot be steam sterilized. Despite the many recent advances in medical and surgical 
care, health care–associated (nosocomial) infections continue to be a significant drain on human and economic 
resources, producing human suffering and higher health care costs. One way to prevent these health care–associated 
infections in health care facilities is effectively reprocessing and sterilizing medical devices by EO. 

The delivery of sterile products for use in patient care depends not only on the efficacy of the sterilization process 
itself but also on efficient facility design, good infection prevention and control practices, effective quality control, and 
other aspects of device processing before, during, and after sterilization. 

Ethylene oxide gas must be used with care because of its toxicity and (when used in its pure form) its flammability 
and explosiveness. For these reasons, EO should be used to sterilize only those items that cannot undergo the steam 
sterilization process. The currently available sterilant mixtures of EO and hydrochlorofluorocarbons (HCFCs) and of 
EO and carbon dioxide (CO2) were developed to reduce the potential flammability of EO and to replace previously 
used mixtures of EO and chlorofluorocarbon-12 (CFC-12). 

The Occupational Safety and Health Administration (OSHA) has established a permissible exposure limit (PEL) of 1 
part per million (ppm) airborne EO in the workplace, expressed as a time-weighted average (TWA) for an 8-hour work 
shift in a 40-hour work week. OSHA also has defined an “action level” of 0.5 ppm, expressed as an 8-hour TWA, and 
an excursion limit (EL) of 5 ppm, expressed as a 15-minute TWA. (See Annex A.) As a result of the Clean Air Act 
(CAA) and Clean Water Act (CWA), which are enforced by regulations of the Environmental Protection Agency (EPA), 
some states have implemented emission control requirements that affect health care facilities. In addition, the EPA 
recently promulgated national emission standards for hospital EO sterilizers (40 CFR 63). Health care facilities must 
comply with the OSHA standard and with applicable EPA regulations. 

It is essential that health care personnel keep current with applicable federal, state, and local regulations and with 
voluntary guidelines, because additional requirements might be adopted as a result of ongoing research on the health 
effects of EO or as a result of experience with the OSHA standard and the emission control regulations. Information 
on current OSHA regulations (see Annex A) can be obtained from either state OSHA offices or the federal office 
(Occupational Safety and Health Administration, Office of Information Services, 200 Constitution Avenue, NW, 
Washington, DC 20210; http://www.osha.gov). Information on current EPA regulations can be obtained from either 
state EPA offices or the federal office (Environmental Protection Agency, Office of Pollution Prevention and Toxics 
Substances [TAIS #7408], 1200 Pennsylvania Avenue, NW, Washington, DC 20480; http://www.epa.gov). Information 
on the current Food and Drug Administration (FDA) regulatory status of sterilants and sterilizing agents can be 
obtained by contacting the Chief of the Infection Control Devices Branch (HFZ-480), Office of Device Evaluation, 
Center for Devices and Radiological Health (CDRH), Food and Drug Administration, 9200 Corporate Boulevard, 
Rockville, MD 20850, 240-276-3747), or by checking http://www.fda.gov/cdrh. 

Health care facilities differ in their physical design and equipment and in the training level of personnel with regard to 
sterilization processing. This recommended practice sets forth guidelines for facility design and work practices to 
assist health care personnel in developing procedures to achieve and maintain the sterility assurance level (SAL) of 
devices sterilized by EO. This recommended practice also provides guidelines for EO ventilation, the use of EO 
sterilization and aeration equipment, and personnel work practices to assist health care personnel in complying with 
the OSHA standard and in otherwise minimizing occupational exposure to EO. The provisions of this recommended 
practice should be reviewed by departmental managers and adapted to the needs of their particular institutions. 
Written policies and procedures should be developed and implemented in consultation with appropriate hospital 
committees (e.g., safety, hazardous materials, risk management, and infection prevention and control). 
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