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The Objectives and Uses of AAMI Standards and
Recommended Practices

It is most important that the objectives and potential uses of an AAMI
product standard or recommended practice are clearly understood.
The objectives of AAMI's technical development program derive
from AAMI's overall mission: the advancement of medical
instrumentation. Essential to such advancement are (1) a continued
increase in the safe and effective application of current technologies
to patient care, and (2) the encouragement of new technologies. It is
AAMI's view that standards and recommended practices can
contribute significantly to the advancement of medical
instrumentation, provided that they are drafted with attention to these
objectives and provided that arbitrary and restrictive uses are avoided.

A voluntary standard for a medical device recommends to the
manufacturer the information that should be provided with or on the
product, basic safety and performance criteria that should be con-
sidered in qualifying the device for clinical use, and the measurement
techniques that can be used to determine whether the device conforms
with the safety and performance criteria and/or to compare the per-
formance characteristics of different products. Some standards em-
phasize the information that should be provided with the device,
including performance characteristics, instructions for use, warnings
and precautions, and other data considered important in ensuring the
safe and effective use of the device in the clinical environment.
Recommending the disclosure of performance characteristics often
necessitates the development of specialized test methods to facilitate
uniformity in reporting; reaching consensus on these tests can
represent a considerable part of committee work. When a drafting
committee determines that clinical concerns warrant the establishment
of minimum safety and performance criteria, referee tests must be
provided and the reasons for establishing the criteria must be
documented in the rationale.

A recommended practice provides guidelines for the use, care,
and/or processing of a medical device or system. A recommended
practice does not address device performance per se, but rather
procedures and practices that will help ensure that a device is used
safely and effectively and that its performance will be maintained.

Although a device standard is primarily directed to the manufac-
turer, it may also be of value to the potential purchaser or user of the
device as a fume of reference for device evaluation. Similarly, even
though a recommended practice is usually oriented towards health
care professionals, it may be useful to the manufacturer in better
understanding the environment in which a medical device will be
used. Also, some recommended practices, while not addressing device
performance criteria, provide guidelines to industrial personnel on
such subjects as sterilization processing, methods of collecting data to
establish safety and efficacy, human engineering, and other
processing or evaluation techniques; such guidelines may be useful to
health care professionals in understanding industrial practices.

In determining whether an AAMI standard or recommended
practice is relevant to the specific needs of a potential user of the
document, several important concepts must be recognized:

All AAMI standards and recommended practices are voluntary
(unless, of course, they are adopted by government regulatory or
procurement authorities). The application of a standard or recom-
mended practice is solely within the discretion and professional
judgment of the user of the document.

Each AAMI standard or recommended practice reflects the
collective expertise of a committee of health care professionals and
industrial representatives, whose work has been reviewed nationally
(and sometimes internationally). As such, the consensus
recommendations embodied in a standard or recommended practice
are intended to respond to clinical needs and, ultimately, to help
ensure patient safety. A standard or recommended practice is limited,
however, in the sense that it responds generally to perceived risks and
conditions that may not always be relevant to specific situations. A
standard or recommended practice is an important reference in
responsible decision-making, but it should never replace responsible
decisionmaking.

Despite periodic review and revision (at least once every five
years), a standard or recommended practice is necessarily a static
document applied to a dynamic technology. Therefore, a standards
user must carefully review the reasons why the document was
initially developed and the specific rationale for each of its
provisions. This review will reveal whether the document remains
relevant to the specific needs of the user.

Particular care should be taken in applying a product standard to
existing devices and equipment, and in applying a recommended
practice to current procedures and practices. While observed or
potential risks with existing equipment typically form the basis for the
safety and performance criteria defined in a standard, professional
judgment must be used in applying these criteria to existing equip-
ment. No single source of information will serve to identify a
particular product as "unsafe". A voluntary standard can be used as
one resource, but the ultimate decision as to product safety and
efficacy must take into account the specifics of its utilization and, of
course, cost-benefit considerations. Similarly, a recommended
practice should be analyzed in the context of the specific needs and
resources of the individual institution or firm. Again, the rationale
accompanying each AAMI standard and recommended practice is an
excellent guide to the reasoning and data underlying its provision.

In summary, a standard or recommended practice is truly useful
only when it is used in conjunction with other sources of information
and policy guidance and in the context of professional experience and
judgment.

INTERPRETATIONS OF AAMI STANDARDS
AND RECOMMENDED PRACTICES

Requests for interpretations of AAMI standards and recommended
practices must be made in writing, to the Manager for Technical
Development. An official interpretation must be approved by letter
ballot of the originating committee and subsequently reviewed and
approved by the AAMI Standards Board. The interpretation will
become official and representation of the Association only upon
exhaustion of any appeals and upon publication of notice of interpre-
tation in the "Standards Monitor" section of the AAMI News. The
Association for the Advancement of Medical Instrumentation
disclaims responsibility for any characterization or explanation of a
standard or recommended practice which has not been developed and
communicated in accordance with this procedure and which is not
published, by appropriate notice, as an official interpretation in the
AAMI News.
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Abstract: Outlines an approach for qualifying the design and manufacture of a heart valve substitute 

through risk management. The selection of appropriate qualification tests and methods are to be 
derived from the risk assessment. The tests may include those to assess the physical, chemical, 
biological, and mechanical properties of heart valve substitutes and of their materials and 
components. The tests may also include those for pre-clinical in vivo evaluation and clinical 
evaluation of the finished heart valve substitute. Applies to all devices intended for implantation in 
human hearts, as a heart valve substitute. 
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AAMI Standard 

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those 
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect 
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or 
using products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic 
review, and users are cautioned to obtain the latest editions. 

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that 
action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. 
Interested parties may obtain current information on all AAMI standards by calling or writing AAMI. 

All AAMI 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Published by 
 
Association for the Advancement of Medical Instrumentation 
1110 N. Glebe Road, Suite 220 
Arlington, VA 22201-4795 
 
© 2005 by the Association for the Advancement of Medical Instrumentation 
 
All Rights Reserved 
 
Publication, reproduction, photocopying, storage, or transmission, electronically or otherwise, of all or any part of this 
document without the prior written permission of the Association for the Advancement of Medical Instrumentation is 
strictly prohibited by law. It is illegal under federal law (17 U.S.C. § 101, et seq.) to make copies of all or any part of 
this document (whether internally or externally) without the prior written permission of the Association for the 
Advancement of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and 
damages of $100,000 per offense. For permission regarding the use of all or any part of this document, contact AAMI 
at 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795. Phone: (703) 525-4890; Fax: (703) 525-1067. 
 
Printed in the United States of America 
 
ISBN 1–57020–237–0 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


Contents 

Page 

Glossary of equivalent standards .................................................................................................................... vi 
Committee representation ............................................................................................................................. viii 
Background on AAMI adoption of ISO 5840:2005........................................................................................... ix 
Foreword ..........................................................................................................................................................x 
Introduction ..................................................................................................................................................... xi 
1 Scope........................................................................................................................................................1 
2 Normative references................................................................................................................................1 
3 Terms and definitions................................................................................................................................2 
4 Abbreviations ............................................................................................................................................7 
5 Fundamental requirements .......................................................................................................................8 
6 Device description.....................................................................................................................................8 

6.1 Intended use ..................................................................................................................................8 
6.2 Design inputs .................................................................................................................................8 

6.2.1 Operational specifications................................................................................................8 
6.2.2 Performance specifications..............................................................................................9 
6.2.3 Packaging, labeling, and sterilization ...............................................................................9 

6.3 Design outputs ...............................................................................................................................9 
6.3.1 General ............................................................................................................................9 
6.3.2 Examples of components of some heart valve substitutes ............................................10 

6.4      Design transfer (manufacturing qualification).............................................................................10 
6.5 Risk management ........................................................................................................................10 

6.5.1 Hazard identification ......................................................................................................10 
6.5.2 Failure mode identification .............................................................................................11 
6.5.3 Risk estimation ..............................................................................................................11 
6.5.4 Risk evaluation...............................................................................................................11 
6.5.5 Risk control ....................................................................................................................11 
6.5.6 Risk review.....................................................................................................................11 

7 Verification testing and analysis/Design validation..................................................................................11 
7.1 General requirements ..................................................................................................................11 
7.2 In vitro assessment ......................................................................................................................11 

7.2.1 Test conditions, sample selection, and reporting requirements .....................................11 
7.2.2 Material property assessment ........................................................................................12 
7.2.3 Hydrodynamic performance assessment .......................................................................12 
7.2.4 Structural performance assessment ..............................................................................13 

7.3 Preclinical in vivo evaluation ........................................................................................................14 
7.3.1 Overall requirements......................................................................................................14 
7.3.2 Methods .........................................................................................................................15 
7.3.3 Test report .....................................................................................................................15 

7.4 Clinical investigation.....................................................................................................................16 
7.4.1 Principle .........................................................................................................................16 
7.4.2 General ..........................................................................................................................16 
7.4.3 Number of institutions ....................................................................................................16 
7.4.4 Number of patients.........................................................................................................16 
7.4.5 Duration of the study......................................................................................................16 
7.4.6 Clinical data requirements .............................................................................................17 
7.4.7 Clinical investigation report ............................................................................................18 

 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


Annexes 

A Rationale for the provisions of this International Standard ......................................................................21 
B Heart valve substitute hazards, associated failure modes, and evaluation methods...............................24 
C Risk assessment guidelines....................................................................................................................26 
D Examples and definitions of some physical and material properties of heart valve substitutes  

and their components..............................................................................................................................33 
E Statistical procedures when using performance criteria ..........................................................................36 
F In vitro procedures for testing unstented or similar valves in compliant chambers..................................37 
G Preclinical in vivo tests ............................................................................................................................39 
H Echocardiographic protocol.....................................................................................................................41 
I Description of the heart valve substitute .................................................................................................44 
J Figures of examples of components of some heart valve substitutes .....................................................45 
K Examples of standards applicable to testing of materials and components of some heart valve 

substitutes...............................................................................................................................................48 
L Guidelines for verification of hydrodynamic performance........................................................................53 
M Durability testing......................................................................................................................................58 
N Examples of design specific testing ........................................................................................................59 
O Fatigue assessment ................................................................................................................................60 
P Packaging ...............................................................................................................................................64 
Q Labeling and instructions for use.............................................................................................................65 
R Methods of evaluating clinical data .........................................................................................................67 
S Sterilization .............................................................................................................................................69 
Bibliography .................................................................................................................................................70 

Tables 

1 Heart valve substitute operational environment.......................................................................................8 
2 Minimum performance requirements.....................................................................................................13 
B.1 Heart valve substitute hazards, associated failure modes, and evaluation methods.............................24 
C.1 Qualitative risk classification system .....................................................................................................27 
C.2 Example of qualitative probability classification scheme .......................................................................28 
C.3 Example of quantitative probability classification scheme .....................................................................28 
C.4 Example of hazard severity classification scheme ................................................................................29 
C.5 Example of a heart valve substitute hazard analysis.............................................................................30 
C.6 Example of a heart valve substitute failure mode and effects analysis (FMEA)— 

Component approach............................................................................................................................31 
G.1 Settings that can be evaluated ..............................................................................................................39 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


I.1 Information to be included in description of heart valve substitute ........................................................44 
R.1 Objective performance criteria for heart valve substitutes.....................................................................67 
R.2 First year complication rates (percentages) ..........................................................................................68 
 
Figures 

1 Example of flow waveform and regurgitant volumes for one cycle ..........................................................3 
2 Designation of dimensions of heart valve substitute sewing ring configurations .....................................4 
3 Generic heart valve substitute block diagram..........................................................................................9 
C.1 Example of a three-region risk acceptability chart (ISO 14971:2000, E.3) ............................................32 

J.1 Generic bi-leaflet rigid heart valve substitute.........................................................................................45 
J.2 Generic mono-leaflet rigid heart valve substitute...................................................................................45 
J.3 Generic flexible heart valve substitute (flexible, unstented, scalloped)..................................................46 
J.4 Generic flexible heart valve substitute (flexible, unstented, full root) .....................................................46 
J.5 Generic flexible stented heart valve substitute ......................................................................................47 
L.1 Standard nozzle; forward flow ...............................................................................................................54 
L.2 Standard nozzle; backflow ....................................................................................................................55 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


 

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. 

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 60601-1-2:2001 and Amendment 
1:2004 

ANSI/AAMI/IEC 60601-1-2:2001 and 
Amendment 1:2004 

Identical 

IEC 60601-2-04:2002 ANSI/AAMI DF80:2003 Major technical variations 

IEC 60601-2-19:1990 and 
Amendment 1:1996 

ANSI/AAMI II36:2004 Major technical variations 

IEC 60601-2-20:1990 and 
Amendment 1:1996 

ANSI/AAMI II51:2004 Major technical variations 

IEC 60601-2-21:1994 and 
Amendment 1:1996 

ANSI/AAMI/IEC 60601-2-21 and  
Amendment 1:2000 (consolidated texts) 

Identical 

IEC 60601-2-24:1998 ANSI/AAMI ID26:2004 Major technical variations 

IEC TR 60878:2003 ANSI/AAMI/IEC TIR60878:2003 Identical 

IEC TR 62296:2003 ANSI/AAMI/IEC TIR62296:2003 Identical 

ISO 5840:2004 ANSI/AAMI/ISO 5840:2005 Identical 

ISO 7198:1998 ANSI/AAMI/ISO 7198:1998/2001/(R)2004 Identical 

ISO 7199:1996 ANSI/AAMI/ISO 7199:1996/(R)2002 Identical 

ISO 10993-1:2003 ANSI/AAMI/ISO 10993-1:2003 Identical 

ISO 10993-2:1992 ANSI/AAMI/ISO 10993-2:1993/(R)2001 Identical 

ISO 10993-3:2003 ANSI/AAMI/ISO 10993-3:2003 Identical 

ISO 10993-4:2002 ANSI/AAMI/ISO 10993-4:2002 Identical 

ISO 10993-5:1999 ANSI/AAMI/ISO 10993-5:1999 Identical 

ISO 10993-6:1994 ANSI/AAMI/ISO 10993-6:1995/(R)2001 Identical 

ISO 10993-7:1995 ANSI/AAMI/ISO 10993-7:1995/(R)2001 Identical 

ISO 10993-9:1999 ANSI/AAMI/ISO 10993-9:1999 Identical 

ISO 10993-10:2002 ANSI/AAMI BE78:2002 Minor technical variations 

ISO 10993-11:1993 ANSI/AAMI 10993-11:1993 Minor technical variations 

ISO 10993-12:2002 ANSI/AAMI/ISO 10993-12:2002 Identical 

ISO 10993-13:1998 ANSI/AAMI/ISO 10993-13:1999/(R)2004 Identical 

ISO 10993-14:2001 ANSI/AAMI/ISO 10993-14:2001 Identical 

ISO 10993-15:2000 ANSI/AAMI/ISO 10993-15:2000 Identical 

ISO 10993-16:1997 ANSI/AAMI/ISO 10993-16:1997/(R)2003 Identical 

ISO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002 Identical 

vi © 2005 Association for the Advancement of Medical Instrumentation  ANSI/AAMI/ISO 5840:2005 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


 

International designation U.S. designation Equivalency 

ISO 11134:1994 ANSI/AAMI/ISO 11134:1993 Identical 

ISO 11135:1994 ANSI/AAMI/ISO 11135:1994 Identical 

ISO 11137:1995 and Amdt 1:2001 ANSI/AAMI/ISO 11137:1994 and A1:2002 Identical 

ISO 11138-1:1994 ANSI/AAMI ST59:1999 Major technical variations 

ISO 11138-2:1994 ANSI/AAMI ST21:1999 Major technical variations 

ISO 11138-3:1995 ANSI/AAMI ST19:1999 Major technical variations 

ISO TS 11139:2001 ANSI/AAMI/ISO 11139:2002 Identical 

ISO 11140-1:1995 and  
Technical Corrigendum 1:1998 

ANSI/AAMI ST60:1996 Major technical variations 

ISO 11140-5:2000 ANSI/AAMI ST66:1999 Major technical variations 

ISO 11607:2003 ANSI/AAMI/ISO 11607:2000 Identical 

ISO 11737-1:1995 ANSI/AAMI/ISO 11737-1:1995 Identical 

ISO 11737-2:1998 ANSI/AAMI/ISO 11737-2:1998 Identical 

ISO 11737-3:2004 ANSI/AAMI/ISO 11737-3:2004 Identical 

ISO TR 13409:1996 AAMI/ISO TIR13409:1996 Identical 

ISO 13485:2003 ANSI/AAMI/ISO 13485:2003 Identical 

ISO 13488:1996 ANSI/AAMI/ISO 13488:1996 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 14971:2000 and A1:2003 ANSI/AAMI/ISO 14971:2000 and A1:2003 Identical 

ISO 15223:2000, A1:2002, and 
A2:2004 

ANSI/AAMI/ISO 15223:2000, A1:2001, and 
A2:2004 

Identical 

ISO 15225:2000 and A1:2004 ANSI/AAMI/ISO 15225:2000 and A1:2004 Identical 

ISO 15674:2001 ANSI/AAMI/ISO 15674:2001 Identical 

ISO 15675:2001 ANSI/AAMI/ISO 15675:2001 Identical 

ISO TS 15843:2000 ANSI/AAMI/ISO TIR15843:2000 Identical 

ISO TR 15844:1998 AAMI/ISO TIR15844:1998 Identical 

ISO 15882:2003 ANSI/AAMI/ISO 15882:2003 Identical 

ISO TR 16142:1999 ANSI/AAMI/ISO TIR16142:2000 Identical 

ISO 17664:2004 ANSI/AAMI ST81:2004 Major technical variations 

ISO 25539-1:2003 ANSI/AAMI/ISO 25539-1:2003 Identical 
 

© 2005 Association for the Advancement of Medical Instrumentation  ANSI/AAMI/ISO 5840:2005 vii 

 
 
 
 
 
 
 
 
 
 

PREVIEW COPY 
 

This is a preview edition of an AAMI guidance document and is  
intended to allow potential purchasers to evaluate the content of the  

document before making a purchasing decision.  
 

For a complete copy of this AAMI document,  
      contact AAMI at (877) 249-8226  

or visit www.aami.org. 

This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.This is a preview of "ANSI/AAMI/ISO 5840:2...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI%2FISO%205840:2005%20(R2010)&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010&source=preview
https://webstore.ansi.org/Standards/AAMI/ANSIAAMIISO58402005R2010?source=preview


 

Committee representation 

Association for the Advancement of Medical Instrumentation 

Cardiac Valve Committee 

The adoption of ISO 5840:2004 as an American National Standard was initiated by the AAMI Cardiac Valve 
Committee. The AAMI Cardiac Valve Committee also functions as a U.S. Technical Advisory Group to the relevant 
work in the International Organization for Sterilization (ISO). U.S. representatives from the AAMI Cardiac Valve 
Committee (U.S. Sub-TAG for ISO/TC 150/SC 2/WG 1, Cardiac valves) played an active part in developing the ISO 
standard.  

At the time this document was published, the AAMI Cardiac Valve Committee had the following members: 

Cochairs: Michael F. Coyle 
Stanton P. Nolan, MD 

Members: Richard W. Bianco, University of Minnesota 
Lawrence Burr, MD, Vancouver, BC, Canada 
Daniel J. Chwirut, MS, PE, CardioMed Device Consultants 
James C. Conti, PhD, Dynatek Dalta Scientific Instruments 
Michael Coyle, St. Jude Medical Inc. 
Robert W.M. Frater, MD, Monefiore Medical Center 
Thomas Herbst, PhD, AppTec 
Jack Lemmon, PhD, Medtronic Heart Valves 
Stanton P. Nolan, MD, University of Virginia Health Sciences Center 
Yukihiko Nose, MD, PhD, Baylor College of Medicine 
Carl Popelar, CarboMedics Inc. 
Sandy Stewart, PhD, Center for Devices and Radiological Health, U.S. Food and Drug Administration 
Ajit Yoganathan, PhD, Georgia Institute of Technology 

Alternates: Jeff Kepner, PE, CarboMedics Inc.
Diane M. Nell, Center for Devices and Radiological Health, U.S. Food and Drug Administration 
Yi-Ren Woo, PhD, St. Jude Medical Inc. 

 

NOTE—Participation by federal agency representatives in the development of this standard does not constitute 
endorsement by the federal government or any of its agencies. 
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Background on AAMI adoption of ISO 5840:2005 

As indicated in the foreword to the main body of this document (page x), 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 standard, which was developed by ISO Technical 
Subcommittee 150/SC 2, Cardiovascular implants and extracorporeal systems, to fill a need for standardization in the 
field of heart valve substitutes. 

U.S. participation in this ISO SC 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 to avoid misleading results when using chemical 
indicators.  

The U.S. adoption of ANSI/AAMI/ISO 5840:2005 was approved by the American National Standards Institute (ANSI) 
as a revision of ANSI/AAMI/ISO 5840:1996, Cardiovascular implants—Cardiac valve prostheses, on 13 December 
2004. The AAMI Cardiac Valve Committee (U.S. Sub-TAG for ISO/TC 150/SC 2/WG 1, Cardiac valves) initiated the 
U.S. adoption of ISO 5840:2005. This revision was necessary because the previous document had been crafted as a 
traditional requirements-based standard, and could no longer keep pace with the speed of technical innovation.  The 
major differences between the 1996 version and the 2005 version are: 1) this revision is risk-based and places the 
responsibility on the manufacturer to continually evaluate known and theoretical risks of the device; 2) this revision 
provides a listing of best practice methods for verification testing appropriate to heart valve substitute evaluation; 3) 
this revision requires a collaborative environment between the device developer and the regulatory body regarding 
safety and device performance; and 4) this revision sets forth a system to assist the surgeon in selecting the 
appropriate size of device for placement in a patient. 

AAMI and ANSI procedures require that standards be reviewed and, if necessary, revised every five years to reflect 
technological advances that may have occurred since publication.  

AAMI (and ANSI) have adopted other ISO standards. See the Glossary of Equivalent Standards for a list of ISO 
standards adopted by AAMI which gives the corresponding U.S. designation and the level of equivalency with the ISO 
standard. 

The concepts incorporated in this standard should not be considered inflexible or static. This standard, 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. 

Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Standards 
Department, AAMI, 1110 N. Glebe Road, Suite 220, Arlington, VA 22201-4795. 
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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 ISO 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 ISO, also take part in the work. ISO 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. 

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 5840 was prepared by Technical Committee ISO/TC 150, Implants for surgery, Subcommittee SC 2, 
Cardiovascular implants and extracorporeal systems. 

This fourth edition cancels and replaces the third edition (ISO 5840:1996), which has been technically revised to 
include risk management.  
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Introduction 

There is, as yet, no heart valve substitute which can be regarded as ideal. 

This International Standard has been prepared by a group well aware of the problems associated with heart valve 
substitutes and their development. In several areas, the provisions of this International Standard have been 
deliberately left open as there has been no wish to inhibit development and innovation. It does specify types of tests, 
test methods, and/or requirements for test apparatus, and requires documentation of test methods and results. The 
areas with which this International Standard are concerned are those which will ensure that associated risks to the 
patient and other users of the device have been adequately mitigated, facilitate quality assurance, aid the surgeon in 
choosing a heart valve substitute, and ensure that the device will be presented at the operating table in convenient 
form. Emphasis has been placed on specifying types of in vitro testing, on preclinical in vivo and clinical evaluations, 
on reporting of all in vitro, preclinical in vivo, and clinical evaluations and on the labeling and packaging of the device. 
Such a process involving in vitro, preclinical in vivo, and clinical evaluations is intended to clarify the required 
procedures prior to market release and to enable prompt identification and management of any subsequent problems. 

With regard to in vitro testing and reporting, apart from basic material testing for mechanical, physical, chemical, and 
biocompatibility characteristics, this International Standard also covers important hydrodynamic and durability 
characteristics of heart valve substitutes. The exact test methods for hydrodynamic and durability testing have not 
been specified, but guidelines for the test apparatus are given. 

This International Standard is incomplete in several areas. It is intended to be revised, updated, and/or amended, as 
knowledge and techniques in heart valve substitute technology improve. 
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American National Standard ANSI/AAMI/ISO 5840:2005/(R)2010 

Cardiovascular implants—Cardiac valve prostheses 
1 Scope 

1.1 This International Standard is applicable to all devices intended for implantation in human hearts, as a heart 
valve substitute. 

1.2 This International Standard is applicable to both newly developed and modified heart valve substitutes and to 
the accessory devices, packaging, and labeling required for their implantation and for determining the appropriate size 
of heart valve substitute to be implanted. 

1.3 This International Standard outlines an approach for qualifying the design and manufacture of a heart valve 
substitute through risk management. The selection of appropriate qualification tests and methods are derived from the 
risk assessment. The tests may include those to assess the physical, chemical, biological, and mechanical properties 
of heart valve substitutes and of their materials and components. The tests may also include those for pre-clinical in 
vivo evaluation and clinical evaluation of the finished heart valve substitute. 

1.4 This International Standard imposes design specifications and minimum performance specifications for heart 
valve substitutes where adequate scientific and/or clinical evidence exists for their justification. 

1.5 This International Standard excludes heart valve substitutes designed for implantation in artificial hearts or 
heart assist devices. 

NOTE—A rationale for the provisions of this International Standard is given in Annex A. 
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