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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on—reaffirmed, revised, or withdrawn—and the action formally approved usually every five years but at least every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CAUTION NOTICE: This AAMI TIR may be revised or withdrawn at any time.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 Registration

Publication of this Technical Report that has been registered with ANSI has been approved by the Accredited
Standards Developer (AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633). This document is
registered as a Technical Report 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 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 60601-2-47:2001

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 62377:2007 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
1SO 7199:2009 ANSI/AAMI/ISO 7199:2009 Identical
1ISO 8637:2010 ANSI/AAMI/ISO 8637:2010 Identical
1SO 8638:2010 ANSI/AAMI/ISO 8638:2010 Identical
1SO 10993-1:2009 ANSI/AAMI/ISO 10993-1:2009 Identical
1ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006/(R)2010 Identical
1SO 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

1SO 10993-5:2009 ANSI/AAMI/ISO 10993-5:2009 Identical
1ISO 10993-6:2007 ANSI/AAMI/ISO 10993-6:2007/(R)2010 Identical
1SO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical
1SO 10993-9:2009 ANSI/AAMI/ISO 10993-9:2009 Identical
1ISO 10993-10:2010 ANSI/AAMI/ISO 10993-10:2010 Identical
1SO 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
1SO 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
1SO 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

AAMI/ISO TIR10993-19:2006

Identical

ISO/TS 10993-20:2006 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

1ISO 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
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 | 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

© 2011 Association for the Advancement of Medical Instrumentation m AAMI/ISO TIR12417:2011
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Committee representation

This Technical Information Report (TIR) was developed by the AAMI Vascular device-drug combination products
working group. Approval of the TIR does not necessarily imply that all working group members voted for its approval.

At the time this document was published, the AAMI Vascular Device-Drug Combination Products Working Group

Association for the Advancement of Medical Instrumentation

Vascular Device-Drug Combination Products Working Group

had the following members:

Cochairs:

Members:
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Stephanie Del Paine, PhD, MED Institute Inc.
Jennifer Goode, FDA/CDRH/ODE/DCD

Umang Anand, PhD, Boston Scientific Corporation
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Richard Chan, CCP, Northshore University Hospital - Long Island University
James C. Conti, PhD, Dynatek Dalta Scientific Instruments
Stephanie Del Paine, PhD, MED Institute Inc.

Jennifer Goode, FDA/CDRH/ODE/DCD

Mark Hoekwater, Medtronic Inc.
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Lito Mejia, Bose Corporation
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Daniel Pond, WL Gore & Associates Inc.
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George Silvay, MD, PhD, Mount Sinai Medical Center
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Steven L. Weinberg, PhD, Biomedical Device Consultants & Labs
Ajit P. Yoganathan, PhD, Georgia Institute of Technology

Brian D. Choules, PhD, MED Institute Inc.

Thane Kranzler, WL Gore & Associates Inc.

Gordon Stewart, Abbott Laboratories

Elaine Strope, PhD, Dynatek Dalta Scientific Instruments
Matthew Thompson, Bose Corporation

Ben S. Wolf, Medtronic Inc.

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.
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Background on AAMI adoption of ISO/TS 12417:2011

As indicated in the foreword to the main body of this document (page Xx), the International Organization for
Standardization (ISO) is a worldwide federation of national standards bodies. The United States is one of the ISO
members that took an active role in the development of this document.

ISO/TS 12417:2011 was developed by ISO Technical Committee 150, Subcommittee 2, Cardiovascular implants and
extracorporeal systems, to fill a need for technical guidance for vascular device-drug combination products.

U.S. participation in this ISO TC is organized through the U.S. Technical Advisory Group for ISO/TC 150/SC 2,
administered by the Association for the Advancement of Medical Instrumentation (AAMI). The U.S. TAG for ISO/TC
150/SC 2 supports the guidance provided in this document.

The AAMI adoption of AAMI/ISO 12417:2011 was approved by AAMI on 8 December 2010. The AAMI Vascular
device-drug combination products working group (U.S. sub-TAG for ISO/TC 150/SC 2/WG 6, Vascular device-drug
combination products) initiated the U.S. adoption of ISO/TS 12417:2011.

AAMI has adopted other ISO documents. See the Glossary of Equivalent Standards for a list of ISO documents
adopted by AAMI which gives the corresponding U.S. designation and the level of equivalency with the ISO
document.

The concepts incorporated in this Technical Information Report should not be considered inflexible or static. This
technical information report, like any other, must be reviewed and updated periodically to assimilate progressive
technological developments. To remain relevant, it must be modified as technological advances are made and as
new data come to light.

Publication of this Technical Report that has been registered with ANSI has been approved by the Accredited
Standards Developer (AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633). This document is
registered as a Technical Report 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.

As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the
technical specification. “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 specification. “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 Technical Information Report are invited. Comments and suggested revisions should
be sent to Standards Department, AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633.

NOTE—This background does not contain provisions of the AAMI/ISO Technical Information Report 12417, but does
provide important information about the development and intended use of this TIR.

NOTE—Beginning with the foreword on page x, this AAMI TIR is identical to ISO/TS 12417:2011.

© 2011 Association for the Advancement of Medical Instrumentation m AAMI/ISO TIR12417:2011 ix



Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with 1SO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of nhormative document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical
experts in an 1ISO working group and is accepted for publication if it is approved by more than 50 %
of the members of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a
technical committee and is accepted for publication if it is approved by 2/3 of the members of the
committee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
is confirmed, it is reviewed again after a further three years, at which time it must either be transformed
into an International Standard or be withdrawn.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 12417 was prepared by Technical Committee ISO/TC 150, Implants for surgery, Subcommittee
SC 2, Cardiovascular implants and extracorporeal systems.
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Introduction

This Technical Specification was prepared in order to provide minimum requirements for vascular device-
drug combination products (VDDCPSs).

Only issues related to drug(s) combined with the vascular device based on the ancillary function of the
VDDCP are covered by this Technical Specification.

NOTE For issues related to the primary mode of action of the vascular device, the reader might find it useful to
consider a number of other International Standards (see Bibliography).
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Cardiovascular implants and extracorporeal systems —
Vascular device-drug combination products

1 Scope

1.1 This Technical Specification specifies requirements for vascular device-drug combination products
(VDDCPs) based upon current technical and medical knowledge. VDDCPs are medical devices with
various clinical indications for use in the human vascular blood system. A VDDCP incorporates, as an
integral part, substance(s) which, if used separately, can be considered to be a medicinal product (drug
product) but the action of the medicinal substance is ancillary to that of the device and supports the
primary mode of action of the device. With regard to safety, this Technical Specification outlines
requirements for intended performance, design attributes, materials, design evaluation, manufacturing,
sterilization packaging, and information supplied by the manufacturer. For implanted products, this
Technical Specification should be considered as a supplement to 1ISO 14630, which specifies general
requirements for the performance of non-active surgical implants. This Technical Specification should
also be considered as a supplement to relevant device-specific standards, such as the 1SO 25539 series
specifying requirements for endovascular devices. Requirements listed in this Technical Specification also
address VDDCPs that are not necessarily permanent implants.

NOTE Due to variations in the design of products covered by this Technical Specification and due to the
relatively recent development of some of these products, acceptable standardized in vitro tests and clinical results are
not always available. As further scientific and clinical data become available, appropriate revision of this Technical
Specification will be necessary.

1.2 Delivery systems or parts of the delivery system are included in the scope of this Technical
Specification if they comprise an integral component of the vascular device and if they are drug-covered
(e.g. drug-covered balloon catheters and drug-covered guidewires).

1.3 Pumps and infusion catheters which do not contain drug coverings, and whose primary mode of
action is to deliver a drug, are not addressed in this Technical Specification.

1.4 Procedures and devices used prior to and following the introduction of the VDDCP (e.g. balloon
angioplasty devices) are excluded from the scope of this Technical Specification if they do not affect the
drug-related aspects of the device.

1.5 This Technical Specification is not comprehensive with respect to the pharmacological evaluation
of VDDCPs. Some information on the requirements of different related national and regional authorities is
given in Annex B of this Technical Specification.

1.6 Bioabsorbable components of VDDCPs (e.g. coatings) are addressed by this Technical
Specification in their connection with drug-related aspects of the device.

1.7 This Technical Specification does not address issues associated with viable tissues and non-viable
biological materials.
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