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Abstract: Adresses methods of elimination and inactivation of transmissible spongiform encephalopathies
(TSE agents) from animal tissues to be used in medical devices. The methods addressed will
include those designed for: [1] inactivating infectivity (preferred method to reduce opportunities for
cross-contamination); and [2] physically removing TSE agents (without complete inactivation).
Includes inactivation and elimination methods to be used in the product manufacturing process
and in facilities and equipment designed for utilizing animal tissue products.
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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on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every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.

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. 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 ANSI/AAMI ES60601-1:2005 and ANSI/AAMI | Major technical variations

Technical Corrigendum 1 and 2 ES60601-1:2005/A2:2010
ANSI/AAMI ES60601-1:2005/C1:2009 (amdt) | 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 1D26:2004/(R)2009 Major technical variations

IEC 60601-2-47:2001 ANSI/AAMI EC38:2007 Major technical variations

IEC 60601-2-50:2009 ANSI/AAMI/IEC 60601-2-50:2009 Identical

IEC 80001-1:2010 ANSI/AAMI/IEC 80001-1:2010 Identical

IEC 80601-2-30:2009 and Technical | ANSI/AAMI/IEC 80601-2-30:2009 and Identical (with inclusion)

Corrigendum 1 ANSI/AAMI/IEC 80601-2-30:2009/ C1:2009 C1 Identical to Corrigendum 1
(amdt) — consolidated text

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

1ISO 5840:2005 ANSI/AAMI/ISO 5840:2005/(R)2010 Identical

1ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2010 Identical

1ISO 7199:2009 ANSI/AAMI/ISO 7199:2009 Identical

1ISO 8637:2010 ANSI/AAMI/ISO 8637:2010 Identical

1ISO 8638:2010 ANSI/AAMI/ISO 8638:2010 Identical

1ISO 10993-1:2009 ANSI/AAMI/ISO 10993-1:2009 Identical

1ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006/(R)2010 Identical

1ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003/(R)2009 Identical

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

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

1ISO 10993-5:2009 ANSI/AAMI/ISO 10993-5:2009 Identical

1ISO 10993-6:2007 ANSI/AAMI/ISO 10993-6:2007/(R)2010 Identical

1ISO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical

1ISO 10993-9:2009 ANSI/AAMI/ISO 10993-9:2009 Identical

1ISO 10993-10:2010 ANSI/AAMI/ISO 10993-10:2010 Identical

1ISO 10993-11:2006 ANSI/AAMI/ISO 10993-11:2006/(R)2010 Identical

1ISO 10993-12:2007 ANSI/AAMI/ISO 10993-12:2007 Identical

1ISO 10993-13:2010 ANSI/AAMI/ISO 10993-13:2010 Identical

1ISO 10993-14:2001 ANSI/AAMI/ISO 10993-14:2001/(R)2006 Identical

1ISO 10993-15:2000 ANSI/AAMI/ISO 10993-15:2000/(R)2006 Identical

1ISO 10993-16:2010 ANSI/AAMI/ISO 10993-16:2010 Identical

1ISO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002/(R)2008 Identical

1ISO 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

1ISO 11135-1:2007 ANSI/AAMI/ISO 11135-1:2007 Identical

ISO/TS 11135-2:2008 ANSI/AAMI/ISO TIR11135-2:2008 Identical

1ISO 11137-1:2006 ANSI/AAMI/ISO 11137-1:2006/(R)2010 Identical
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International designation

U.S. designation

Equivalency

1ISO 11137-2:2006 (2006-08-01 ANSI/AAMI/ISO 11137-2:2006 Identical
corrected version)

1ISO 11137-3:2006 ANSI/AAMI/ISO 11137-3:2006/(R)2010 Identical
1ISO 11138-1: 2006 ANSI/AAMI/ISO 11138-1:2006/(R)2010 Identical
1ISO 11138-2: 2006 ANSI/AAMI/ISO 11138-2:2006/(R)2010 Identical
1ISO 11138-3: 2006 ANSI/AAMI/ISO 11138-3:2006/(R)2010 Identical
1ISO 11138-4: 2006 ANSI/AAMI/ISO 11138-4:2006/(R)2010 Identical
1ISO 11138-5: 2006 ANSI/AAMI/ISO 11138-5:2006/(R)2010 Identical
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical
1ISO 11140-1:2005 ANSI/AAMI/ISO 11140-1:2005/(R)2010 Identical
1ISO 11140-3:2007 ANSI/AAMI/ISO 11140-3:2007 Identical
1ISO 11140-4:2007 ANSI/AAMI/ISO 11140-4:2007 Identical
1ISO 11140-5:2007 ANSI/AAMI/ISO 11140-5:2007 Identical
1ISO 11607-1:2006 ANSI/AAMI/ISO 11607-1:2006/(R)2010 Identical
1ISO 11607-2:2006 ANSI/AAMI/ISO 11607-2:2006/(R)2010 Identical
1ISO 11663:2009 ANSI/AAMI/ISO 11633:2009 Identical
1ISO 11737-1: 2006 ANSI/AAMI/ISO 11737-1:2006 Identical
1ISO 11737-2:2009 ANSI/AAMI/ISO 11737-2:2009 Identical
ISO/TS 12417:2011 ANSI/AAMI/ISO TIR12417:2011 Identical
1ISO 13408-1:2008 ANSI/AAMI/ISO 13408-1:2008 Identical
1ISO 13408-2:2003 ANSI/AAMI/ISO 13408-2:2003 Identical
1ISO 13408-3:2006 ANSI/AAMI/ISO 13408-3:2006 Identical
1ISO 13408-4:2005 ANSI/AAMI/ISO 13408-4:2005 Identical
1ISO 13408-5:2006 ANSI/AAMI/ISO 13408-5:2006 Identical
1ISO 13408-6:2006 ANSI/AAMI/ISO 13408-6:2006 Identical
1ISO 13485:2003 ANSI/AAMI/ISO 13485:2003/(R)2009 Identical
1ISO 13958:2009 ANSI/AAMI/ISO 13958:2009 Identical
1ISO 13959:2009 ANSI/AAMI/ISO 13959:2009 Identical
1ISO 14155:2011 ANSI/AAMI/ISO 14155:2011 Identical
1ISO 14160:1998 ANSI/AAMI/ISO 14160:1998/(R)2008 Identical
1ISO 14161:2009 ANSI/AAMI/ISO 14161:2009 Identical
1ISO 14708-3:2008 ANSI/AAMI/ISO 14708-3:2008 Identical
1ISO 14708-4:2008 ANSI/AAMI/ISO 14708-4:2008 Identical
1ISO 14708-5:2010 ANSI/AAMI /ISO 14708-5:2010 Identical
1ISO 14937:2009 ANSI/AAMI/ISO 14937:2009 Identical
ISO/TR 14969:2004 ANSI/AAMI/ISO TIR14969:2004 Identical
1ISO 14971:2007 ANSI/AAMI/ISO 14971:2007/(R)2010 Identical
1ISO 15223-1:2007 and A1:2008 ANSI/AAMI/ISO 15223-1:2007 and A1:2008 Identical
1ISO 15223-2:2010 ANSI/AAMI/ISO 15223-2:2010 Identical
1ISO 15225:2010 ANSI/AAMI/ISO 15225:2010 Identical
1ISO 15674:2009 ANSI/AAMI/ISO 15674:2009 Identical
1ISO 15675:2009 ANSI/AAMI/ISO 15675:2009 Identical
1ISO 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

1ISO 17664:2004

ANSI/AAMI ST81:2004

Major technical variations

1ISO 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 19218:2005 ANSI/AAMI/ISO 19218:2005 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
I1SO 23500:2011 ANSI/AAMI/ISO 23500:2011 Identical
ISO 25539-1:2003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003/(R)2009 and Identical
A1:2005/(R)2009
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
TSE Elimination Working Group

The adoption of ISO/TR 22442-4:2010 as an AAMI technical information report was conducted by the AAMI TSE
Eliminiation Working group under the auspices of the AAMI Tissue Product Safety Committee. Approval of the
technical information report does not necessarily mean that all working group members voted for its approval.

At the time this technical information report was published, the AAMI TSE Elimination Working Group had the
following members:

Cochair: David M. Asher, MD

Members: David M. Asher, MD, FDA/Center for Biologics
Scott Brubaker, American Association of Tissue Banks
Peter A. Burke, PhD, Steris Corporation
Nancy Chobin, RN CSPDM, St Barnabas Healthcare System (Independent Expert)
Jacqueline Daley, Sinai Hospital of Baltimore (Independent Expert)
Thomas J. Frazar, Johnson & Johnson
Steve N. Goldstine, PhD, Steve Goldstine Consultants (Independent Expert)
Joseph V. Hughes, WuXi AppTec Inc.
Tara S. Kupumbati, PhD, Medtronic Inc. WHQ Campus
John Lohr, PhD, Alcon Laboratories Inc.
Teckla A. Maresca, LPN CSPDM, St Clare's Health System (Independent Expert)
Patrick J. McCormick, PhD, Bausch & Lomb Inc.
Russell D. Mills, Zimmer Inc.
Gregg A. Mosley, Biotest Laboratories Inc.
Rodney D. Parker, Stryker Instruments Division
Marimargaret Reichert, RN MA, Mercy Medical Center (Independent Expert)
Klaus Roth, H&W Technology LLC SMP GmbH
Nora E. Wikander, RN,CSPDM, St Josephs Wayne Hospital (Independent Expert)
Jennifer Zwiefelhofer, St Jude Medical Inc.

Alternates: Trabue D. Bryans, WuXi AppTec Inc.
Charles Oren Hancock, RAC, H&W Technology LLC
Aditee Kurane, PhD, St Jude Medical Inc.
Jeff Martin, Alcon Laboratories Inc.
Gerald E. McDonnell, PhD, Steris Corporation
Scott G. McNamee, PhD, FDA/CDRH

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.

At the time this technical information report was published, the AAMI Tissue Product Safety Committee had the
following members:

Cochair: Richard W. Hutchinson, DVM PhD DABT

Members: Steven B. Binion, PhD MBA, Becton Dickinson & Company
Scott Brubaker, American Association of Tissue Banks
Kimbrell Darnell, CR Bard
Gary S. Fischman, PhD, National Academies (Independent Expert)
Frank Gomez, Abbott Laboratories
Charles Oren Hancock, RAC, H&W Technology LLC

Joseph V. Hughes, WuXi AppTec Inc.
Richard W. Hutchinson, DVM PhD DABT, Johnson & Johnson

Anita Kore, DVM,PhD, 3M Healthcare
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