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Abstract: Time. document addresses vascular exposure to particles arising from the manufacturing
«vircament for medical devices and from the use of medical devices. This TIR is intended to offer
gu.dance to medical device manufacturers in applying analytical methods for particulate testing,
uentifying potential sources of particulates, and developing limits for particulates.
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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, anu
resolution of all comments. This process of consensus is supervised by the AAMI Standards Board and, in the ~ase 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 u’striLution
by a technical committee and the AAMI Standards Board.

Another difference is that, although both standards and TIRs are periodically reviewed, a standard 1. ust 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on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every 10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 nualication date (and
periodically thereafter) for guidance on whether the document is still useful—that is, to che~k tha: the information is
relevant or of historical value. If the information is not useful, the TIR is removed from circ ‘atic..a.

A TIR may be developed because it is more responsive to underlying safety or peric'mai ce issues than a standard or
recommended practice, or because achieving consensus is extremely difficult or ur."!«ly. 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CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any *:7e. .’ecause it addresses a rapidly evolving
field or technology, readers are cautioned to ensure that they ha'e a 50 ccnsidered information that may be more
recent than this document.

All standards, recommended practices, technical informatio~ reports, and other types of technical documents
developed by AAMI are voluntary, and their application is sole / wit"in the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documc=is 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 ‘n\iteu and should be sent to AAMI, Attn: Standards Department,
4301 N. Fairfax Drive, Suite 301, Arlington, VA 22 _03-.633.
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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. In the U.S. designation column, the code “(R)20xx” indicates the year the document was
officially reaffirmed by AAMI. For example, 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 varia ‘ons

C1 Identical to Carrigexduni 1 & 2

IEC 60601-1-2:2007

ANSI/AAMI/IEC 60601-1-2:2007

Identical

IEC 60601-2-24:1998

ANSI/AAMI 1D26:2004/(R)2009

IEC 60601-2-2:2009 ANSI/AAMI/IEC 60601-2-2:2009 Identical
IEC 60601-2-4:201X" 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 Identica
IEC 60601-2-20:2009 ANSI/AAMI/IEC 60601-2-20:2009 Idenu-al
IEC 60601-2-21:2009 ANSI/AAMI/IEC 60601-2-21:2009 lacntical

» 'ajor technical variations

IEC 60601-2-47:2001

ANSI/AAMI EC38:2007

M jjor technical variations

IEC 60601-2-50:2009

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

1dentical

IEC 80001-1:2010

ANSI/AAMI/IEC 80001-1:2010

Identical

Corrigendum 1

IEC 80601-2-30:2009 and Technical

ANSI/AAMI/IEC 80601-2-30:2009 And
ANSI/AAMI/IEC 80601-2-30:2001/ C1:2039
(amdt) — consolidated text

Identical (with inclusion)
C1 Identical to Corrigendum 1

IEC 80601-2-58:2008 ANSI/AAMI/IEC 80601-2-52:200 9 Identical
IEC/TR 60878:2009 ANSI/AAMI/IEC TIR60872:203 Identical
IEC/TR 62296:2009 ANSI/AAMI/IEC TIR62{ 96:2N0Y Identical
IEC 62304:2006 ANSI/AAMI/IEC 62304:220F 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/IE C 6.2377:2007 Identical
IEC/TR 80002-1:2009 ANSI/IEC/1 2 60002-1:2009 Identical
I1ISO 5840:2005 ANSI/AAM . ISU 5840:2005/(R)2010 Identical
ISO 7198:1998 ANSIANMI/1 50 7198:1998/2001/(R)2010 Identical
ISO 7199:2009 AMSI, AAMI/ISO 7199:2009 Identical
ISO 8637:2010 AN SI/A-MI/ISO 8637:2010 Identical
ISO 8638:2010 ACSTAAMI/ISO 8638:2010 Identical
ISO 10993-1:2009 " ANSI/AAMI/ISO 10993-1:2009 Identical
ISO 10993-2:2006 T_\NSI/AAMI/ISO 10993-2:2006 Identical
ISO 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 o 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
I1ISO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical
ISO 10993-9:20L72 ANSI/AAMI/ISO 10993-9:2009 Identical
ISO 10993-10:201L ANSI/AAMI/ISO 10993-10:2010 Identical
ISO 10993-11:2006 ANSI/AAMI/ISO 10993-11:2006 Identical
ISO 11995 %2007 ANSI/AAMI/ISO 10993-12:2007 Identical
| ISC 10573-13:2010 ANSI/AAMI/ISO 10993-13:2010 Identical
| SO .1995-14.2001 ANSI/AAMI/ISO 10993-14:2001/(R)2006 Identical
(150 10593-15:2000 ANSI/AAMI/ISO 10993-15:2000/(R)2006 Identical
| *SO +0993-16:2010 ANSI/AAMI/ISO 10993-16:2010 Identical
15D 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002/(R)2008 Identical

|r .SO 10993-18:2005

ANSI/AAMI BE83:2006

Major technical variations

! As of November 2010, in production
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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/TS 11135-2:2008 ANSI/AAMI/ISO TIR11135-2:2008 Identical

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

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 |
ISO 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 I
1ISO 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 N\
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical Y
1ISO 11140-1:2005 ANSI/AAMI/ISO 11140-1:2005/(R)2010 Identical . N
1ISO 11140-3:2007 ANSI/AAMI/ISO 11140-3:2007 Identical > N
1ISO 11140-4:2007 ANSI/AAMI/ISO 11140-4:2007 Identical

ISO 11140-5:2007 ANSI/AAMI/ISO 11140-5:2007 Identical

1ISO 11607-1:2006 ANSI/AAMI/ISO 11607-1:2006 Identical

1ISO 11607-2:2006 ANSI/AAMI/ISO 11607-2:2006 Identicd!

1ISO 11663:2009 ANSI/AAMI/ISO 11633:2009 Iden.~al

ISO 11737-1: 2006 ANSI/AAMI/ISO 11737-1:2006 Ieantic ..

1ISO 11737-2:2009

ANSI/AAMI/ISO 11737-2:2009

1ISO 13408-1:2008

ANSI/AAMI/ISO 13408-1:2008

1 denccal
16 2ntical

ISO 13408-2:2003

ANSI/AAMI/ISO 13408-2:2003

identical

ISO 13408-3:2006 ANSI/AAMI/ISO 13408-3:2006 | Identical
1ISO 13408-4:2005 ANSI/AAMI/ISO 13408-4:2005 A Identical
1ISO 13408-5:2006 ANSI/AAMI/ISO 13408-5:2006 « Identical
1ISO 13408-6:2006 ANSI/AAMI/ISO 13408-6:20u06 Identical
1ISO 13485:2003 ANSI/AAMI/ISO 13485:20c ?/(K; 20Uy Identical
1ISO 14155-1:2003 ANSI/AAMI/ISO 14155-1:20u?/(k,2008 Identical
1ISO 14155-2:2003 ANSI/AAMI/ISO 14155, 2:2003/,R)2008 Identical
1ISO 14160:1998 ANSI/AAMI/ISO 14160:.792 (R)2008 Identical
I1ISO 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/IE & 1 1708-4:2008 Identical
ISO 14708-5:2010 ANSI/AAM. 1SD 1+4708-5:2010 Identical
I1ISO 14937:2009 ANSI/Aaivi ‘ISC 14937:2009 Identical
ISO/TR 14969:2004 ANSI/ANVI/I 50 TIR14969:2004 Identical
1ISO 14971:2007 AMSLAAVIISO 14971:2007/(R)2010 Identical
ISO 15223-1:2007 and A1:2008 ANSI/ASMI/IISO 15223-1:2007 and A1:2008 Identical
ISO 15223-2:2010 AMSYAAMINISO 15223-2:2010 Identical
1ISO 15225:2010 ~_ U ANSI/AAMI/ISO 15225:2010 Identical
1ISO 15674:2009 ¢ [ Z.NSI/AAMI/ISO 15674:2009 Identical
1ISO 15675:2009 ANSI/AAMI/ISO 15675:2009 Identical
ISO 15882:2008 ANSI/AAMI/ISO 15882:2008 Identical

1ISO 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 17665-2.200y

ANSI/AAMI/ISO TIR17665-2:2009

Identical

ISO 18472:2006 ANSI/AAMI/ISO 18472:2006 Identical
ISO/TS 192.8:2005 ANSI/AAMI/ISO 19218:2005 Identical
ISO 2244, 2007 ANSI/AAMI/ISO 22442-1:2007 Identical
| 1SQ@ 22412-2:2)07 ANSI/AAMI/ISO 22442-2:2007 Identical
| 1ISO 2244.-3:2007 ANSI/AAMI/ISO 22442-3:2007 Identical
> 25039-1:2003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003/(R)2009 and | Identical
I A1:2005/(R)2009
18D 25539-2:2008 ANSI/AAMI/ISO 25539-2:2008 Identical
| ’SO 27186:2010 ANSI/AAMI/ISO 27186:2010 Identical
LISO 81060-1:2007 ANSI/AAMI/ISO 81060-1:2007 Identical
| 1SO 81060-2:2009 ANSI/AAMI/ISO 81060-2:2009 Identical
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Committee representation

Association for the Advancement of Medical Instrumentation

Medical Device Particulates Committee

This technical information report (TIR) was developed by the AAMI Medical Device Particulates Committee. 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 Medical Device Particulates Committee had the following
members:

Co-chairs: Silvia Garcia-Tunon, MS MSEM
Christopher Siedlecki, PhD

Members: Susanne Anderson, NAMSA
Kirk Ashline, Baxter Healthcare Corporation
Brian Choules, PhD, MED Institute, Inc.
James Conti, PhD, Dynatek Dalta Scientific Instruments
Paul Fioriti, Coviden
Silvia Garcia-Tunon, MS MSEM, Cordis/Johnson & Johnson
Doug Harbrecht, Boston Scientific Corporation
Stephen Hilbert, PhD MD, Children's Mercy Hospital/Ward Family C »nter for Congenital Heart Disease
Nelson, Huldin, PMP, Hospira Worldwide, Inc.
Greg LoStracco, WL Gore & Associates, Inc.
Ronald Lulich, 3M Healthcare
Tonya Morris, BS, Nelson Laboratories, Inc.
Kim-Lien Nguyen-Ehrenreich, MS, Abbott Laboratories
Lori Osterby, St. Jude Medical
Dinesh Patwardhan, U.S. Food and Drug Admiristrc ion,Center for Devices and Radiological Health
Matthew Russell, Cook Inc.
Michael Scholla, DuPont Nonwovens
Christopher Siedlecki, PhD, Pennsylvania State University College of Medicine
Mark Slaughter, MD, Oak Lawn, IL
Sean Stucke, SurModics, Inc.
John Toigo, Terumo Heart, Inc
Rick Tyson, WuXi Apptec

Alternates: Caroll Arnett, WuXi AppTec
Stephanie Del Paine. Pt D, MZD Institute, Inc.
Shawn Fuller, SurMoauic= 'nc.
Ralph Makinen, '30s.0n Scientific Corporation
David McGolcrick, RS, Abbott Laboratories
Hina Pinto. U.". Food and Drug Administration/Center for Devices and Radiological Health
Deanna o =r, st. Jude Medical
Elaine S.ope, PhD, Dynatek Dalta Scientific Instruments

NOTE—Pe ticipation by federal agency representatives in the development of this technical information report does not
constituta er dorsement by the federal government or any of its agencies.
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Foreword

This technical information report was developed by the AAMI Medical Device Particulates Committee. The objective is
to provide technical information that will assist medical device manufacturers in determining acceptable levels of
medical device particulates on products used to deliver or implant into the vasculature, or both.

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 not
prohibited. “May” is used to indicate that a course of action is permissible within the limits of the TIR. “Can” is used as
a statement of possibility and capability. “Must” is used only to describe “unavoidable” situations, including thosc
mandated by government regulations.

Suggestions for improving this technical information report are invited. Comments and suggested revisions st ~ula be
sent to Technical Programs, AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633.

NOTE—This foreword does not contain provisions of the AAMI TIR42, Evaluation of particulates ast 2ciated with vascular
medical devices (AAMI TIR42:2010), but it does provide important information about the develop.m< 1t and intended use
of the document.

viii © 2010 Association for the Advancement of Medical Instrumentation m AAMI TIR42:2010
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Introduction

This technical information report (TIR) addresses the particulate matter on implantable medical devices and on
accessory devices used in the vascular system during the delivery and implantation or exposure and removal of such
devices. Unintentional particulate matter on medical devices may be a quality control issue because of the
manufacturing environment or a device design-related issue. Sources of particles in the manufacturing environment
may include glove powders, lint and other fibers, paper particles, packaging materials, paint particles, and many other
materials. Shedding of particles during use is a characteristic of medical devices that can be addressed in product
development. Particles consisting of device materials may arise because of friction, abrasion, dissolution, or
intentional degradation, and can have significant effects on patient outcome.

© 2010 Association for the Advancement of Medical Instrumentation m AAMI TIR42:2010 iX
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Evaluation of particulates associated with vascular
medical devices

1 Scope

1.1 General

This technical information report (TIR) addresses vascular exposure to particles arising from the manufacturing
environment for vascular medical devices and from the use of vascular medical devices. It is intended to assist
vascular medical device manufacturers in determining the source of particulates, establishing product particulate
limits, defining appropriate test methods, and assessing the clinical relevance of particulate contamination.

1.2 Inclusion

This document specifically includes particles generated as a result of manufacturing, packaging, and acute
application of a vascular medical device or any accessories bundled with the device used for insertion and
implementation of the product. In the absence of bundled accessories, this TIR recommends testing the device in
conjunction with commonly used or suggested accessories.

1.3 Exclusion

This TIR does not address particulates that arise from degradation or wear of the device, whether these particles be
either deliberate or nondeliberate. This document specifically excludes particles arising from the operating room or
clinical environment in which the device might be implemented. Furthermore, the scope of this document specifically
excludes visible particles that would normally be found using standard visual inspection techniques that are part of the
manufacturing process. This document does not address patient-generated particles that might be produced before,
during, or following implementation of the device. Liquids are not considered to be particles in the context of this
document. In addition, therapeutic particles intentionally delivered are not included in this document, although
characterization of these particles using methods described in this document may be appropriate.

2 Normative references

The following referenced documents are indispensable for the application of this document. The latest edition of the
referenced documents (including any amendments) applies.

ANSI/AAMI/ISO 10993-1, Biological evaluation of medical devices - Part 1: Evaluation and testing within a risk
management process

ASTM F24, Standard test method for measuring and counting particulate contamination on surfaces
European Directorate for the Quality of Medicines & Healthcare (EDQM), European pharmacopeia

Institute of Environmental Sciences and Technology (IEST): IEST-STD-CC1246D, Product cleanliness levels and
contamination control program

ISO 14644 (series), Cleanrooms and associated controlled environments

U.S. Pharmacopoeia (USP) <788>, Particulate matter in injections

© 2010 Association for the Advancement of Medical Instrumentation m AAMI TIR42:2010 1





