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Abstract: This report is intended as a resource for manufacturers of medical devices who must validate the 
instructions for reprocessing that they include with their devices. In addition to describing 
available processes, materials, test methods, and acceptance criteria for cleaning medical 
devices that are labeled by the manufacturer for reuse and reprocessing, the report also 
discusses some of the underlying problems and challenges associated with validating a cleaning 
method. Extensive references and a sample cleaning validation outline and also are included.  
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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 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on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every 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 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 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 
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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. The code in the US column, “(R)20xx” indicates the year the document was officially 
reaffirmed by AAMI. E.g., ANSI/AAMI/ISO 10993-4:2002/(R)2009 indicates that 10993-4, originally approved and 
published in 2002, was reaffirmed without change in 2009. 

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 and ANSI/AAMI 
ES60601-1:2005/A2:2010 

ANSI/AAMI ES60601-1:2005/C1:2009 (amdt) 

Major technical variations 

C1 Identical to Corrigendum 1 & 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 60601-2-4:2010 ANSI/AAMI/IEC 60601-2-4:2010 Identical 
IEC 60601-2-16:2008 ANSI/AAMI/IEC 60601-2-16:2008 Identical 
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 60601-2-27:2011 ANSI/AAMI/IEC 60601-2-27:2011 Identical 
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 80001-1:2010 ANSI/AAMI/IEC 80001-1:2010 Identical 
IEC 80601-2-30:2009 and Technical 
Corrigendum 1 

ANSI/AAMI/IEC 80601-2-30:2009 and 
ANSI/AAMI/IEC 80601-2-30:2009/ C1:2009 
(amdt) – consolidated text 

Identical (with inclusion) 
C1 Identical to Corrigendum 1 

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 62354:2009 ANSI/AAMI/IEC TIR62354:2009 Identical 
IEC 62366:2007 ANSI/AAMI/IEC 62366:2007 Identical 
IEC/TR 80002-1:2009 ANSI/IEC/TR 80002-1:2009 Identical 
ISO 5840:2005 ANSI/AAMI/ISO 5840:2005/(R)2010 Identical 
ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2010 Identical 
ISO 7199:2009 ANSI/AAMI/ISO 7199:2009 Identical 
ISO 8637:2010 ANSI/AAMI/ISO 8637:2010 Identical 
ISO 8638:2010 ANSI/AAMI/ISO 8638:2010 Identical 
ISO 10993-1:2009 ANSI/AAMI/ISO 10993-1:2009 Identical 
ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006/(R)2010 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/(R)2010 Identical 
ISO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical 
ISO 10993-9:2009 ANSI/AAMI/ISO 10993-9:2009 Identical 
ISO 10993-10:2010 ANSI/AAMI/ISO 10993-10:2010 Identical 
ISO 10993-11:2006 ANSI/AAMI/ISO 10993-11:2006/(R)2010 Identical 
ISO 10993-12:2007 ANSI/AAMI/ISO 10993-12:2007 Identical 
ISO 10993-13:2010 ANSI/AAMI/ISO 10993-13:2010 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 10993-16:2010 ANSI/AAMI/ISO 10993-16:2010 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 
ISO/TS 11135-2:2008 ANSI/AAMI/ISO TIR11135-2:2008 Identical 
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International designation U.S. designation Equivalency 
ISO 11137-1:2006 ANSI/AAMI/ISO 11137-1:2006/(R)2010 Identical 
ISO 11137-2:2006 (2006-08-01 
corrected) 

ANSI/AAMI/ISO 11137-2:2006 Identical 

ISO 11137-3:2006 ANSI/AAMI/ISO 11137-3:2006/(R)2010 Identical 
ISO 11138-1:2006 ANSI/AAMI/ISO 11138-1:2006/(R)2010 Identical 
ISO 11138-2:2006 ANSI/AAMI/ISO 11138-2:2006/(R)2010 Identical 
ISO 11138-3:2006 ANSI/AAMI/ISO 11138-3:2006/(R)2010 Identical 
ISO 11138-4:2006 ANSI/AAMI/ISO 11138-4:2006/(R)2010 Identical 
ISO 11138-5:2006 ANSI/AAMI/ISO 11138-5:2006/(R)2010 Identical 
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical 
ISO 11140-1:2005 ANSI/AAMI/ISO 11140-1:2005/(R)2010 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/(R)2010 Identical 
ISO 11607-2:2006 ANSI/AAMI/ISO 11607-2:2006/(R)2010 Identical 
ISO 11663:2009 ANSI/AAMI/ISO 11633:2009 Identical 
ISO 11737-1:2006 ANSI/AAMI/ISO 11737-1:2006 Identical 
ISO 11737-2:2009 ANSI/AAMI/ISO 11737-2:2009 Identical 
ISO/TS 12417:2011 ANSI/AAMI/ISO TIR12417:2011 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 13958:2009 ANSI/AAMI/ISO 13958:2009 Identical 
ISO 13959:2009 ANSI/AAMI/ISO 13959:2009 Identical 
ISO 14155:2011 ANSI/AAMI/ISO 14155:2011 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 14708-5:2010 ANSI/AAMI /ISO 14708-5:2010 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/(R)2010 Identical 
ISO 15223-1:2007 and A1:2008 ANSI/AAMI/ISO 15223-1:2007 and A1:2008 Identical 
ISO 15223-2:2010 ANSI/AAMI/ISO 15223-2:2010 Identical 
ISO 15225:2010 ANSI/AAMI/ISO 15225:2010 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/(R)2010 Identical 
ISO/TS 19218-1:2011 ANSI/AAMI/ISO TIR19218:2011 Identical 
ISO 20857:2010 ANSI/AAMI/ISO 20857:2010 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/TR 22442-4:2010 ANSI/AAMI/ISO TIR22442-4:2010 Identical 
ISO 23500:2011 ANSI/AAMI/ISO 23500:2011 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 26722:2009 ANSI/AAMI/ISO 26722:2009 Identical 
ISO 27186:2010 ANSI/AAMI/ISO 27186:2010 Identical 
ISO 80369-1:2010 ANSI/AAMI/ISO 80369-1:2010 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 

Cleaning of Reusable Medical Devices Working Group 

This technical information report was developed by the AAMI Cleaning of Reusable Medical Devices Working Group 
under the auspices of the AAMI Sterilization Standards Committee. Approval of the TIR does not necessarily mean 
that all working group members voted for its approval.  

At the time this document was published, the AAMI Cleaning of Reusable Medical Devices Working Group had 
the following members: 

Cochairs: Steve N. Goldstine, PhD, Steve Goldstine Consultants (Independent Expert) 
Victoria M. Hitchins, PhD, FDA/CDRH 

Members: Ralph J. Basile, MBA, Healthmark Ind Co Inc. 
Holger Biering, PhD, Holger Biering Consultants 
Nancy Blaszko, Sterigenics International 
Renee Camp, Moog Medical Devices 
Bradley J. Catalone, PhD, Olympus America Inc. 
Charlie Christianson, St Jude Medical Inc. 
Lena Cordie, Key Surgical Inc. 
Jacqueline Daley, Association for Professionals in Infection Control and Epidemiology 
Michele Dawn Demeo, CRCST CSPDT, Memorial Hospital (Independent Expert) 
Steven J. Elliott, WuXi AppTec Inc. 
Thomas J. Frazar, Johnson & Johnson 
France Frechette, MSc, TSO3 Inc. 
Marcia Ann Frieze, Case Medical Inc. 
Veronica Gileau, Alcon Laboratories Inc. 
Zory R. Glaser, PhD MPH CSPDM, Johns Hopkins University-School of Public Health (Independent 

Expert) 
Steve N. Goldstine, PhD, Steve Goldstine Consultants (Independent Expert) 
Rachel Hill, CareFusion 
Victoria M. Hitchins, PhD, FDA/CDRH 
Nupur Jain, Johnson & Johnson 
Jim Kaiser, Bausch & Lomb Inc. 
Roland C. Kippenhan, Minntech Corporation 
Susan G. Klacik, CCSMC FCS ACE, IAHCSMM 
Ryan Klebba, Integrated Medical Systems 
Paul S. Malchesky, DEng, International Center for Artificial Organs and Transplantation (Independent 

Expert) 
Gerald E. McDonnell, PhD, Steris Corporation 
Emily Mitzel, MS, Nelson Laboratories Inc. 
Gerry A. O'Dell, MS, Gerry O'Dell Consulting 
Rodney D. Parker, Stryker Instruments Division 
Rose E. Seavey, RN MBA CNOR CRCST, Seavey Healthcare Consulting Inc (Independent Expert) 
Frank Sizemore, Wake Forest University - Baptist Medical Center (Independent Expert) 
Linda Slone, RN BSPA CNOR, (Independent Expert) 
Donald Socha, Jr., Getinge USA 
Betty Strickland, Pryce Consultants (Independent Expert) 
Donald Tumminelli, SPS Medical Supply Corp 
Dan Vukelich, ESQ, Association of Medical Device Reprocessors 
Eric J. Willman, PhD, Ecolab 
Kelvin J. Witcher, 3M Healthcare 

Alternates: David E. Barlow, PhD, Olympus America Inc. 
Mike Cain, Getinge USA 
Niki Fidopiastis, Sterigenics International 
Phillip Franciskovich, Steris Corporation 
Naomi Gamm, St Jude Medical Inc.  
Shelley Green, WuXi AppTec Inc. 
Julie Hoover, Johnson & Johnson  
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NOTE—Participation by federal agency representatives in the development of this technical information report does not 
constitute endorsement by the federal government or any of its agencies.  
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Foreword 

This technical information report (TIR) was developed by the AAMI Cleaning of Reusable Medical Devices Working 
Group under the auspices of the AAMI Sterilization Standards Committee.  

Manufacturers of reusable medical devices must provide validated cleaning instructions with their products in order 
to comply with U.S. Food and Drug Administration (FDA) regulations and, more importantly, to ensure that their 
products can be properly cleaned and sterilized in health care facilities and other facilities that reprocess medical 
devices.  

The objective of this TIR is to provide to medical device manufacturers information on the cleaning agents and 
methods available in health care facilities and other facilities that reprocess medical devices, and to review the 
published literature on test soils, test methods, and acceptance criteria that can be used in validating cleaning 
instructions for reusable medical devices.  

This document is the second edition of AAMI TIR30. A fundamental problem that exists with the creation of any 
document of this type is its relevancy and utility after it has been published. The development of a new class of 
medical device or cleaning agent or the emergence of an extremely hardy pathogen could cause enough of a 
change to invalidate cleaning processes that previously had been used with acceptable results. To address this 
problem, an attempt has been made to systematically define and categorize the underlying problems and challenges 
that cleaning processes, test soils, and test methods must overcome to yield a validated cleaning process. This 
updated version of the TIR also includes a new flow chart on cleaning validation protocols.  

At least two underlying problems prompted the creation of this document. The first is a significant increase in the 
complexity of the medical devices being manufactured today, with the result that they have become considerably 
harder to clean. Generally, the complexity of validated cleaning procedures will be proportional to the complexity of 
the medical devices for which they are designed. Second, new pathogens (e.g., hepatitis C, antibiotic-resistant 
microorganisms) continue to emerge. 

As used within the context of this document, “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 
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. 

Suggestions for improving this TIR are invited. Comments and suggested revisions should be sent to Technical 
Programs, AAMI, 4301 N. Fairfax Dr., Ste. 301, Arlington, VA 22203. 

NOTE—This foreword does not contain provisions of the revised AAMI Technical Information Report, A compendium of 
processes, materials, test methods, and acceptance criteria for cleaning reusable medical devices (AAMI TIR30:2011), 
but it does provide important information about the development and intended use of the document. 
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Introduction 

Medical devices, as defined by the U.S. Food, Drug, and Cosmetic Act (21 USC 301); the Medical Device 
Amendments of May 28, 1976; and subsequent amendments—and as regulated by the U.S. Food and Drug 
Administration (FDA)—range from simple wooden tongue-depressing blades to complex and sophisticated electronic 
equipment such as magnetic resonance imaging (MRI) and proton emission tomographic (PET) equipment. Devices 
can be applied to the surface of the body or be inserted into an orifice; through the skin; or into the tissues, spaces, 
or organs of the bodies of humans or animals by ingestion, inhalation, skin absorption, or implantation. Devices can 
contact blood, mucosal tissue, muscle or other connective tissue, adipose tissue, bone, teeth, and other tissues, and 
they might remain in contact for short time periods or for up to a lifetime. Devices are used for a wide range of 
diagnostic and therapeutic applications within the medical, dental, and veterinary fields, including a variety of 
surgical and life-saving applications. Devices are also used to administer various medicines, drugs, vaccines, 
biologicals, and nutritional supplements.  

Manufacturers of reusable medical devices must provide instructions on how to reprocess their devices between 
patient uses. Three types of risks are associated with the reuse of a medical device: (a) the risk of disease 
transmission from one patient to another or from environmental sources to a patient; (b) the risk of inadequate or 
unacceptable device performance following reprocessing; and (c) the risk of occupational exposure to bloodborne 
pathogens and other potentially infectious materials. Reprocessing involves several steps, including cleaning, testing 
for device performance, disinfection, and/or sterilization. 

Cleaning a device is the critical first step in reprocessing any device after it has been used on a patient (Basile, 
2008; Bayes, 2008; Darbord, 2004; Martiny et al., 2004). Failure to remove foreign material (e.g., soil, lubricants, 
microorganisms, organic and inorganic materials) from both the outside and the inside of the device can interfere 
with the effectiveness of subsequent disinfection and/or sterilization (AAMI TIR12; Chartier et al., 2001; Chu and 
Favero, 2000; Miles, 1991; Rutala and Weber, 1999a; Rutala and Weber, 1999b). Contamination of a variety of 
reusable devices and instruments (e.g., surgical instruments, ophthalmic instruments, laryngeal mask airways, 
endoscopes) are causes of concern for patient safety from cross-contamination between patients (Beilenhoff et al., 
2008; Heeg, 2004; CDC, 2008). Cleaning is normally accomplished by manual wiping, brushing, or flushing or by 
using mechanical aids (e.g., ultrasonic cleaners, washer–decontaminators, washer–sterilizers) in conjunction with 
water and detergents to remove foreign material. 

In the past, a device was considered “clean” if the person who was performing the cleaning task observed no visible 
foreign material. Today, however, more devices have long or narrow opaque lumens, crevices, hinges, acute angles, 
serrated edges, junctions between insulating sheaths, coils, or other designs that make it difficult or impossible to 
rely on the traditional visual endpoint. In addition, visual observation might not be adequately sensitive to detect 
levels of soil that could interfere with subsequent reprocessing. 

There are few tests that can be used to verify cleaning. To verify cleaning of a given device, one must have a test 
soil and a quantitative test method for detecting residual soil after cleaning. If cleaning protocols that could be used 
for verification were in wide use today, they could help ensure that adequate cleaning is accomplished so that a 
device can be reliably disinfected and/or sterilized before it is used on the next patient.  

The manufacturer must validate the instructions for reprocessing a reusable device before marketing it. In addition, 
manufacturers must consider  

a) that exposure to chemicals, such as cleaning agents, could alter the material used in the device;

b) whether the materials of construction will absorb or adsorb chemical agents, which could then gradually
leach from the material over time;

c) how cleaning processes could affect the function of the device; and

d) that cleaning processes and tools must be able to contact all areas of the device that could become
contaminated.

This compendium of processes, materials, and test methods for cleaning reusable medical devices is meant to 
provide device manufacturers with information to facilitate the validation of cleaning processes to be used for their 
reusable medical devices. 
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AAMI Technical Information Report AAMI TIR30:2011/(R)2016 

A compendium of processes, materials, test methods, 
and acceptance criteria for cleaning reusable medical 
devices 
1 Scope 

1.1 General 

This technical information report (TIR) is a compilation of available information regarding test protocols, materials, 
test soils, and acceptance criteria that can be used by medical device manufacturers to validate cleaning processes 
for reusable medical devices. 

1.2 Inclusions 

This TIR covers the validation of cleaning processes for medical devices that are intended and labeled by the 
manufacturer for reprocessing and reuse. Such devices include those that are intended for routine reprocessing and 
reuse (e.g., surgical instruments) and certain implant accessories (e.g., orthopedic screws) that are provided as 
parts of sets and that are intended and labeled by the manufacturer for reprocessing if not used during a particular 
procedure. 

The scope of this TIR Includes the following topics: 

a) Device design and material considerations

b) Available cleaning processes

c) Test soils

d) Test methods

e) Test equipment

f) Acceptance criteria

g) Regulatory considerations

This TIR also provides numerous literature references and a sample cleaning validation outline. 

1.3 Exclusions 

This TIR does not cover the performance of procedures for cleaning reusable medical devices in health care 
facilities (see ANSI/AAMI ST79), nor does it cover procedures for reprocessing single-use medical devices and 
hemodialyzers in health care facilities (see FDA, 2000b; and ANSI/AAMI RD47). 

The test protocols, test soils, and acceptance criteria described in this TIR do not necessarily apply to the validation 
of cleaning processes for medical devices contaminated with prions, such as the prion that causes Creutzfeldt-Jakob 
disease (CJD); such devices could require specialized processing steps. For information regarding the 
decontamination of devices exposed to prions, see ANSI/AAMI ST79, AORN (2011a), Favero and Bond (2001), and 
Rutala and Weber (2010), as well as the recommendations of the Centers for Disease Control and Prevention 
(http://www.cdc.gov/ncidod/dvrd/cjd/qa_cjd_infection_control.htm#reprocessed).  
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2 Definitions, abbreviations, and symbols 

For the purposes of this AAMI Technical Information Report, the following definitions apply. 

2.1 bioburden: Population of viable microorganisms on or in product and/or sterile barrier system. 

2.2 biocompatibility: Lack of an adverse health effect from exposure of a biological system to materials from 
which a device is made.  

2.3 biofilm: Accumulated biomass of bacteria and extracellular material that is tightly adhered to a surface and 
cannot be removed easily (Donlan, 2002). 

NOTE 1—The biomass could consist of multiple bacterial, yeast, protist, and/or fungal species. 

NOTE 2—Some microscopic organisms have the ability, when growing in water or water solutions or in vivo (e.g., the bloodstream), 
to adhere to a surface and then exude over themselves a polysaccharide matrix. The matrix contains cells, living and dead, as well 
as polysaccharide (sometimes referred to as glycocalyx) and prevents antimicrobial agents such as sterilants, disinfectants, and 
antibiotics from reaching the microbial cells. 

2.4 cfu: Colony-forming units. 

2.5 channel: See lumen. 

2.6 cleaning: Removal of contamination from an item to the extent necessary for further processing or for the 
intended use. 

2.7 decontamination: According to the Occupational Safety and Health Administration (OSHA), “the use of 
physical or chemical means to remove, inactivate, or destroy bloodborne pathogens on a surface or item to the point 
where they are no longer capable of transmitting infectious particles and the surface or item is rendered safe for 
handling, use, or disposal.” (29 CFR 1910.1310) 

NOTE—The term is generally used in health care facilities to refer to all pathogenic organisms, not just those transmitted by blood. 

2.8 disinfection: Process that kills pathogenic and other microorganisms by physical or chemical means.  

NOTE—Disinfection destroys most recognized pathogenic microorganisms but not necessarily all microbial forms, such as 
bacterial spores. Disinfection processes do not ensure the margin of safety associated with sterilization processes. 

2.9 environmentally friendly product: Any product that does not harm the environment during manufacture, 
use, or disposal. 

2.10 lumen: Cavity or channel within a tube. 

2.11 material safety data sheet (MSDS): Document specifying the properties of a material, its potential hazardous 
effects on humans and the environment, and the precautions necessary to handle and dispose of the material safely. 

2.12 materials stability: Ability of a material to resist physical degradation (e.g., wear, particle formation, cracking, 
crazing, breaking) and/or chemical degradation (e.g., production of toxic chemicals, color change, opaqueness) that 
could affect the safety and effectiveness of the device. 

2.13 medical device: Any instrument, apparatus, appliance, material, or other article, whether used alone or in 
combination, including the software necessary for its proper application, intended by the manufacturer to be used for 
human beings for the purpose of: 

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

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

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

 — control of conception; 

and which does not achieve its principal 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. 

2.14 microorganism: Entity of microscopic size, encompassing bacteria, fungi, protozoa, and viruses, 

2.15 prions: Transmissible pathogenic agents that cause a variety of neurodegenerative diseases of humans and 
animals, including scrapie in sheep and goats, bovine spongiform encephalopathy (BSE) in cattle, and Creutzfeldt-
Jakob disease (CJD) in humans.  
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NOTE—Prions are unlike any other infectious pathogens, including viruses, because they are composed of an abnormal 
conformational isoform of a normal cellular protein, the prion protein (PrP). Prion diseases are disorders of protein configuration 
involving template-assisted replication and resulting in abnormal protein accumulation in the brain, which causes neuronal 
dysfunction, degeneration, and death. Prions are extremely resistant to inactivation by heat and disinfecting agents (Baron et al., 
2001). 

2.16 reprocess: To make ready for reuse a device, instrument, or piece of equipment by any or a combination of 
the following processes: cleaning, decontamination/disinfection, repackaging, and sterilization. 

2.17 reusable medical device: Device intended for repeated use on different patients, with appropriate 
decontamination and other processing between uses. 

2.18 SDS: Sodium dodecyl sulfate. 

2.19 sterilization: Validated process used to render a product free from viable microorganisms. 

NOTE—In a sterilization process, the nature of microbiological death is described by an exponential function. Therefore, the 
presence of microorganisms on any individual item may be expressed as a probability. Although that probability may be reduced to 
a very low number, it can never be reduced to zero. 

2.20 test soil: Formulation designed as a substitute for soil or debris typically found on a medical instrument after 
clinical use and used as part of the procedure to validate a cleaning process. 

2.21 user verification: Documented procedures, performed in the user environment, for obtaining, recording, and 
interpreting the results required to establish that predetermined specifications have been met.  

2.22 validation: Documented procedure for obtaining, recording, and interpreting the results required to establish 
that a process will consistently yield product complying with predetermined specifications.  

NOTE—Validation is performed by the device manufacturer.
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3 Device materials 

3.1 Overview 

The types of cleaning processes can affect the materials from which a device is fabricated as well as its function. 

3.2 Types of materials  

Most reusable medical devices are composed of metallic and/or polymeric materials. Table 1 provides examples. 
A comprehensive list of materials found in medical devices is provided in EN 12011. 

Table 1—Examples of reusable medical devices 

Material Examples 

Metallic materials Surgical instruments (e.g., hemostats, vascular clamps, drill bits) 

Polymeric materials Endoscopes, respiratory masks 
 
The chemical resistance of medical devices is influenced by manufacturing procedures such as heat treatments 
(e.g., forging, tempering, welding, soldering), which affect the microstructure of materials, and by final surface 
preparation with respect to roughness and smoothness (Instrument Preparation Working Group, 2009).  

3.3 Changes in materials and their surfaces produced by reprocessing  

Reusable medical devices generally are disinfected and/or sterilized before they are used. Adequate cleaning is 
required before a device is disinfected or further processed. A wide variety of chemicals and processes can be used 
for cleaning devices. The effects of these chemicals and processes on the device should be examined carefully. 

The surfaces of many materials can also be significantly (and irreversibly) altered by various processing activities. 
Chemical reactions such as oxidation, alkylation, amidation, and reduction can occur. Extraction (“leaching”) of 
various chemical species (including low-molecular-weight polymers; monomers; short-chain, uncrosslinked, or cyclic 
material; and plasticizers or other additives) from polymers can occur. Metals can weaken, become dull, rust, 
oxidize, or become discolored. Crazing (i.e., the development of very fine surface cracks) and other changes in the 
physical (including thermal, electrical, mechanical, optical, rheological, and viscoelastic), chemical, and/or biological 
properties can result from such surface-modifying processes (Page and Glaser, 1990). Changes can involve swelling 
or solubilization of the surface of a device, stickiness and increased tackiness, increased membrane permeability or 
porosity, crazing, accelerated wear of the polymer (often accompanied by the generation of many undesired 
particles), degradation, or depolymerization, all of which could result in a premature breakdown of the material. Other 
effects on devices can include adhesive failure, joint and seam failure, and delamination of polymer coatings 
(Glaser, 1993). The effects of reprocessing on device materials can lead to the breakdown or loss of functionality 
from reduced tensile strength; loss of flexibility, torque, and/or shape; and loss of coatings that allow for 
lubriciousness. 

It is generally recognized that the surface properties of a material can significantly affect its biocompatibility, protein-
binding ability, membrane selectivity, hydrophilicity (i.e., “wettability”), hydrophobicity, lubricity, chemical barrier 
properties, and bonding and associative properties. Surface properties also affect the thermodynamic property of the 
surface-free energy of a device and its reflectivity and other optical properties, corrosion and wear resistance, 
cellular transport properties, and catalytic nature, as well as the amount of mineral deposition and encrustation and 
the retention of static charge (Glaser, 1993).  

Changes such as those listed above can adversely affect the safety of the device and its effectiveness. It is also 
possible that residues of the cleaning agent could remain in or on the device. In addition, a chemical reaction of the 
cleaning agent with the device could take place, producing byproducts.  

Residues of the cleaning process or chemical reactions between the cleaning agent and the device can produce 
electrical charges on the surface of certain materials. Such electrical charges (sometimes referred to as “static 
electrical charges”) can attract or repel other particles such as dust and dirt to or from the surface of the device. 

As noted earlier, the modification of a device surface can affect a number of the device’s properties, including its 
protein-binding ability and the way certain cells or microorganisms adhere to its surface (i.e., bio-adhesion). 
Examples of deliberate modification of device surfaces include nonthrombogenic coatings and antimicrobial coatings 
and treatments. One of the disadvantages of a surface treatment is its potential alteration or removal of a desired 
coating by a later process, such as cleaning.  
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