
ANSI/AAMI/
ISO 10993-12:  
2012
Biological  evaluation  of 

medical  devices — Part 1 2:  

Sample preparation  and  

reference materials

American 
National 
Standard

Copyright Association  for the Advancement of Medical  Instrumentation  

Full document details: ANSI AAMI ISO 10993-12-2012

http://www.avadocuments.com/doc/ansi-aami-iso-10993-12-2012
http://www.avadocuments.com/doc/ansi-aami-iso-10993-12-2012


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 

considered 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 performance characteristics of different products.  

Some standards emphasize 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 

manufacturer,  it may also be of value to the potential purchaser or 

user of the device as a frame of reference for device evaluation.  

Similarly,  even though a recommended practice is usually oriented 

towards healthcare 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 

recommended 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 decision-making.  

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 equipment.  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 AAMI Vice President,  

Standards Policy and Programs.  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 interpretation 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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AAMI Standard 

This Association for the Advancement of Medical  Instrumentation (AAMI) standard impl ies a consensus of those 
substantially concerned with  i ts 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 5 years from the date of publ ication.  
Interested parties may obtain current information  on  al l  AAMI  standards by call ing  or writing  AAMI,  or by visiting  the 
AAMI  website at www.aami.org.  

Al l  AAMI  standards,  recommended  practices,  technical  information  reports,  and  other types of technical  documents 
developed by AAMI  are voluntary,  and  their appl ication  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 i ts rules and 
regulations.  
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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 official ly 
reaffirmed by AAMI.  E.g. ,  ANSI/AAMI/ISO 1 0993-4:2002/(R)2009 indicates that 1 0993-4,  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,  th is l ist should  not be considered exhaustive.  

International  designation U.S.  designation Equivalency 

IEC 60601 -1 :2005 ANSI/AAMI  ES60601 -1 :2005/(R)201 2 Major technical  variations 

IEC 60601 -1 :2005/A1 :201 2 ANSI/AAMI  ES60601 -1 :2005/A1 :201 2 A1  identical  

IEC Technical  Corrigendum 1  and 2 ANSI/AAMI  ES60601 -1 :2005/C1 :2009/(R)201 2 
(amdt)  

C1  identical to Corrigendum 1  & 
2 

 ANSI/AAMI  ES60601 -1 :2005/A2:201 0/(R)201 2 A2 appl ies to AAMI,  only 

IEC 60601 -1 -1 1 :201 0 ANSI/AAMI  HA60601 -1 -1 1 :201 1  Major technical  variations 

IEC 60601 -1 -2:2007 ANSI/AAMI/IEC 60601 -1 -2:2007/(R)201 2 Identical  

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

IEC 60601 -2-4:201 0 ANSI/AAMI/IEC 60601 -2-4:201 0 Identical  

IEC 60601 -2-1 6:201 2 ANSI/AAMI/IEC 60601 -2-1 6:201 2 Identical  

IEC 60601 -2-1 9:2009 ANSI/AAMI/IEC 60601 -2-1 9:2009 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 -2-24:1 998 ANSI/AAMI  ID26:2004/(R)2009 Major technical  variations 

IEC 60601 -2-25:201 1  ANSI/AAMI/IEC 60601 -2-25:201 1  Identical  

IEC 60601 -2-27:201 1  ANSI/AAMI/IEC 60601 -2-27:201 1  Identical  

IEC 60601 -2-47:201 2 ANSI/AAMI/IEC 60601 -2-47:201 2 Identical  

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

IEC/TR 60878:2009 ANSI/AAMI/IEC TIR60878:2003 Identical  

IEC/TR 61 289:201 1  ANSI/AAMI/IEC TIR61 289:201 1  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 80001 -1 :201 0 ANSI/AAMI/IEC 80001 -1 :201 0 Identical  

IEC/TR 80001 -2-1 :201 2 ANSI/AAMI/IEC 80001 -2-1 :201 2 Identical  

IEC/TR 80001 -2-3:201 2 ANSI/AAMI/IEC 80001 -2-3:201 2 Identical  

IEC/TR 80002-1 :2009 ANSI/IEC/TR 80002-1 :2009 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)  – consol idated text 

Identical  (with  inclusion)  

C1  Identical  to Corrigendum 1  

IEC 80601 -2-58:2008 ANSI/AAMI/IEC 80601 -2-58:2008 Identical  

ISO 5840:2005 ANSI/AAMI/ISO 5840:2005/(R)201 0 Identical  

ISO 71 98:1 998 ANSI/AAMI/ISO 71 98:1 998/2001 /(R)201 0 Identical  

ISO 71 99:2009 and  
Amendment 1 :201 2 

ANSI/AAMI/ISO 71 99:2009 and 
Amendment 1 :201 2 

Identical  

ISO 8637:201 0 ANSI/AAMI/ISO 8637:201 0 Identical  

ISO 8638:201 0 ANSI/AAMI/ISO 8638:201 0 Identical  

ISO 1 0993-1 :2009 ANSI/AAMI/ISO 1 0993-1 :2009 Identical  
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International  designation U.S.  designation Equivalency 

ISO 1 0993-2:2006 ANSI/AAMI/ISO 1 0993-2:2006/(R)201 0 Identical  

ISO 1 0993-3:2003 ANSI/AAMI/ISO 1 0993-3:2003/(R)2009 Identical  

ISO 1 0993-4:2002 and  

Amendment 1 :2006 

ANSI/AAMI/ISO 1 0993-4:2002/(R)2009 and 
Amendment 1 :2006/(R)2009 

Identical  

ISO 1 0993-5:2009 ANSI/AAMI/ISO 1 0993-5:2009 Identical  

ISO 1 0993-6:2007 ANSI/AAMI/ISO 1 0993-6:2007/(R)201 0 Identical  

ISO 1 0993-7:2008 ANSI/AAMI/ISO 1 0993-7:2008/(R)201 2 Identical  

ISO 1 0993-9:2009 ANSI/AAMI/ISO 1 0993-9:2009 Identical  

ISO 1 0993-1 0:201 0 ANSI/AAMI/ISO 1 0993-1 0:201 0 Identical  

ISO 1 0993-1 1 :2006 ANSI/AAMI/ISO 1 0993-1 1 :2006/(R)201 0 Identical  

ISO 1 0993-1 2:201 2 ANSI/AAMI/ISO 1 0993-1 2:201 2 Identical  

ISO 1 0993-1 3:201 0 ANSI/AAMI/ISO 1 0993-1 3:201 0 Identical  

ISO 1 0993-1 4:2001  ANSI/AAMI/ISO 1 0993-1 4:2001 /(R)2006 Identical  

ISO 1 0993-1 5:2000 ANSI/AAMI/ISO 1 0993-1 5:2000/(R)2006 Identical  

ISO 1 0993-1 6:201 0 ANSI/AAMI/ISO 1 0993-1 6:201 0 Identical  

ISO 1 0993-1 7:2002 ANSI/AAMI/ISO 1 0993-1 7:2002/(R)2008 Identical  

ISO 1 0993-1 8:2005 ANSI/AAMI  BE83:2006/(R)201 1  Major technical  variations 

ISO/TS 1 0993-1 9:2006 ANSI/AAMI/ISO TIR1 0993-1 9:2006 Identical  

ISO/TS 1 0993-20:2006 ANSI/AAMI/ISO TIR1 0993-20:2006 Identical  

ISO 1 1 1 35-1 :2007 ANSI/AAMI/ISO 1 1 1 35-1 :2007 Identical  

ISO/TS 1 1 1 35-2:2008 ANSI/AAMI/ISO TIR1 1 1 35-2:2008 Identical  

ISO 1 1 1 37-1 :2006
 

ANSI/AAMI/ISO 1 1 1 37-1 :2006/(R)201 0 Identical  

ISO 1 1 1 37-2:201 2
 

ANSI/AAMI/ISO 1 1 1 37-2:201 2 Identical  

ISO 1 1 1 37-3:2006
 

ANSI/AAMI/ISO 1 1 1 37-3:2006/(R)201 0 Identical  

ISO 1 1 1 38-1 :2006 ANSI/AAMI/ISO 1 1 1 38-1 :2006/(R)201 0 Identical  

ISO 1 1 1 38-2:2006 ANSI/AAMI/ISO 1 1 1 38-2:2006/(R)201 0 Identical  

ISO 1 1 1 38-3:2006 ANSI/AAMI/ISO 1 1 1 38-3:2006/(R)201 0 Identical  

ISO 1 1 1 38-4:2006 ANSI/AAMI/ISO 1 1 1 38-4:2006/(R)201 0 Identical  

ISO 1 1 1 38-5:2006 ANSI/AAMI/ISO 1 1 1 38-5:2006/(R)201 0 Identical  

ISO/TS 1 1 1 39:2006 ANSI/AAMI/ISO 1 1 1 39:2006 Identical  

ISO 1 1 1 40-1 :2005 ANSI/AAMI/ISO 1 1 1 40-1 :2005/(R)201 0 Identical  

ISO 1 1 1 40-3:2007 ANSI/AAMI/ISO 1 1 1 40-3:2007/(R)201 2 Identical  

ISO 1 1 1 40-4:2007 ANSI/AAMI/ISO 1 1 1 40-4:2007/(R)201 2 Identical  

ISO 1 1 1 40-5:2007 ANSI/AAMI/ISO 1 1 1 40-5:2007/(R)201 2 Identical  

ISO 1 1 607-1 :2006
 

ANSI/AAMI/ISO 1 1 607-1 :2006/(R)201 0 Identical  

ISO 1 1 607-2:2006
 

ANSI/AAMI/ISO 1 1 607-2:2006/(R)201 0 Identical  

ISO 1 1 658:201 2 ANSI/AAMI/ISO 1 1 658:201 2 Identical  

ISO 1 1 663:2009 ANSI/AAMI/ISO 1 1 633:2009 Identical  

ISO 1 1 737-1 :2006 ANSI/AAMI/ISO 1 1 737-1 :2006 Identical  

ISO 1 1 737-2:2009 ANSI/AAMI/ISO 1 1 737-2:2009 Identical  

ISO/TS 1 241 7:201 1
 

ANSI/AAMI/ISO TIR1 241 7:201 1  Identical  

ISO 1 3022:201 2 ANSI/AAMI/ISO 1 3022:201 2 Identical  

ISO 1 3408-1 :2008 ANSI/AAMI/ISO 1 3408-1 :2008/(R)201 1  Identical  

ISO 1 3408-2:2003 ANSI/AAMI/ISO 1 3408-2:2003 Identical  

ISO 1 3408-3:2006 ANSI/AAMI/ISO 1 3408-3:2006 Identical  

ISO 1 3408-4:2005 ANSI/AAMI/ISO 1 3408-4:2005 Identical  

ISO 1 3408-5:2006 ANSI/AAMI/ISO 1 3408-5:2006 Identical  

ISO 1 3408-6:2006 ANSI/AAMI/ISO 1 3408-6:2006 Identical  

ISO 1 3408-7:201 2 ANSI/AAMI/ISO 1 3408-7:201 2 Identical  
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International  designation U.S.  designation Equivalency 

ISO 1 3485:2003 ANSI/AAMI/ISO 1 3485:2003/(R)2009 Identical  

ISO 1 3958:2009 ANSI/AAMI/ISO 1 3958:2009 Identical  

ISO 1 3959:2009 ANSI/AAMI/ISO 1 3959:2009 Identical  

ISO 1 41 55:201 1  ANSI/AAMI/ISO 1 41 55:201 1  Identical  

ISO 1 41 60:201 1  ANSI/AAMI/ISO 1 41 60:201 1  Identical  

ISO 1 41 61 :2009 ANSI/AAMI/ISO 1 41 61 :2009 Identical  

ISO 1 4708-3:2008 ANSI/AAMI/ISO 1 4708-3:2008 Identical  

ISO 1 4708-4:2008 ANSI/AAMI/ISO 1 4708-4:2008 Identical  

ISO 1 4708-5:201 0 ANSI/AAMI  /ISO 1 4708-5:201 0 Identical  

ISO 1 4937:2009 ANSI/AAMI/ISO 1 4937:2009 Identical  

ISO/TR 1 4969:2004 ANSI/AAMI/ISO TIR1 4969:2004 Identical  

ISO 1 4971 :2007 ANSI/AAMI/ISO 1 4971 :2007/(R)201 0 Identical  

ISO 1 5223-1 :201 2 ANSI/AAMI/ISO 1 5223-1 :201 2 Identical  

ISO 1 5223-2:201 0 ANSI/AAMI/ISO 1 5223-2:201 0 Identical  

ISO 1 5225:201 0 ANSI/AAMI/ISO 1 5225:201 0  Identical  

ISO 1 5674:2009 ANSI/AAMI/ISO 1 5674:2009 Identical  

ISO 1 5675:2009 ANSI/AAMI/ISO 1 5675:2009 Identical  

ISO 1 5882:2008 ANSI/AAMI/ISO 1 5882:2008 Identical  

ISO 1 5883-1 :2006 ANSI/AAMI  ST1 5883-1 :2009 and A2:201 2 Major technical  variations 

ISO/TR 1 61 42:2006 ANSI/AAMI/ISO TIR1 61 42:2005 Identical  

ISO 1 7664:2004 ANSI/AAMI  ST81 :2004 Major technical  variations 

ISO 1 7665-1 :2006 ANSI/AAMI/ISO 1 7665-1 :2006 Identical  (with  inclusions)  

ISO/TS 1 7665-2:2009 ANSI/AAMI/ISO TIR1 7665-2:2009 Identical  

ISO 1 8472:2006 ANSI/AAMI/ISO 1 8472:2006/(R)201 0 Identical  

ISO/TS 1 921 8-1 :201 1  ANSI/AAMI/ISO TIR1 921 8:201 1  Identical  

ISO 20857:201 0 ANSI/AAMI/ISO 20857:201 0 Identical  

ISO 22442-1 :2007 ANSI/AAMI/ISO 22442-1 :2007 Identical  

ISO 22442-2:2007 ANSI/AAMI/ISO 22442-2:2007 Identical  

ISO 22442-3:2007 ANSI/AAMI/ISO 22442-3:2007 Identical  

ISO/TR 22442-4:201 0 ANSI/AAMI/ISO TIR22442-4:201 0 Identical  

ISO 23500:201 1  ANSI/AAMI/ISO 23500:201 1  Identical  

ISO/TS 2381 0:201 2 ANSI/AAMI/ISO TIR2381 0:201 2 Identical  

ISO 25539-1 :2003 and A1 :2005 ANSI/AAMI/ISO 25539-1 :2003/(R)2009 and 
A1 :2005/(R)2009 

Identical  

ISO 25539-2:2008 ANSI/AAMI/ISO 25539-2:2008 Identical  

ISO 25539-3:201 1  ANSI/AAMI/ISO 25539-3:201 1  Identical  

ISO 26722:2009 ANSI/AAMI/ISO 26722:2009 Identical  

ISO 271 85:201 2 ANSI/AAMI/ISO 271 85:201 2 Identical  

ISO 271 86:201 0 ANSI/AAMI/ISO 271 86:201 0 Identical  

ISO 80369-1 :201 0 ANSI/AAMI/ISO 80369-1 :201 0 Identical  

ISO 81 060-1 :2007 ANSI/AAMI/ISO 81 060-1 :2007 Identical  

ISO 81 060-2:2009 ANSI/AAMI/ISO 81 060-2:2009 Identical  
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Committee representation 

Association for the Advancement of Medical  Instrumentation  

Biological  Evaluation Committee 

 

The adoption  of ISO 1 0993-1 2:201 2 as an  American  National  Standard was in i tiated by the AAMI  Biological  

Evaluation  Committee and i ts Sample Preparation  and Reference Materials Working Group.  These committees also 

function as U.S.  Technical  Advisory Groups to the relevant work in  the International  Organization for Standardization 

(ISO).   

At the time this document was published,  the AAMI Biological  Evaluation Committee had the fol lowing  members: 

 
Cochairs Ronald  P.  Brown,  FDA/CDRH 

Jon Cammack,  PhD DABT,  The Science Cooperative LLC  
 
Members James M.  Anderson,  MD PhD,  Case Western  Reserve University  

Ronald  P.  Brown,  FDA/CDRH 
Jon Cammack,  PhD DABT,  The Science Cooperative LLC 
Joseph  Carraway,  DVM,  NAMSA 
Richard W.  Hutchinson,  DVM PhD DABT,  Johnson  & Johnson  
Anita Y.  Sawyer,  Becton Dickinson & Company 
Michael  F.  Wolf,  Medtronic Inc.  

 
Alternates Jesus W.  Casas,  MD MSc,  Medtronic Inc.  

Mark Stachowski,  Johnson & Johnson 

NOTE—Participation  by federal  agency representatives in  the development of th is standard does not consti tute 
endorsement by the federal  government or any of i ts  agencies.  

 

At the time this document was published,  the AAMI Sample Preparation and Reference Materials Working  Group 

had the fol lowing members: 

 
Cochairs Joseph  Carraway,  DVM,  NAMSA 

Anita Y.  Sawyer,  Becton  Dickinson & Company 
 
Members Carolyn  Braithwaite,  Terumo BCT  

Jon  Cammack,  PhD DABT,  The Science Cooperative LLC 
Joseph  Carraway,  DVM,  NAMSA 
Steve Chantasirivisal ,  Abbott Laboratories  
Leslie Eleanor Frick,  Kimberly-Clark Corporation 
Gloria H.  Frost,  PhD DABT,  Cardinal  Health  (MP&S)  
Chandramall ika Ghosh,  PhD,  FDA/CDRH 
Niranjan  Goud,  PhD,  Boston  Scienti fic Corporation 
Theodore Heise,  PhD,  Cook Inc.  
Annetta Herrington,  Moog Medical  Devices 
Dennis Jenke,  PhD,  Baxter Healthcare Corporation 
Anita Kore,  DVM,  PhD,  3M Healthcare 
Michel le A.  Lee,  Nelson  Laboratories Inc.  
J ianwei  Li ,  PhD,  Medtronic Inc.   
Lori  McNamara,  Medtronic Inc.   
Lisa Olson,  WuXi  AppTec Inc.  
Mark I .  Ostler,  PhD,  Hospira Worldwide Inc.  
Deanna Porter,  St Jude Medical  Inc.  
Robert T.  Przygoda,  PhD,  Johnson & Johnson 
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Karen  Sargis,  CareFusion 
Anita Y.  Sawyer,  Becton Dickinson & Company 
K.  Keven  Will iams,  PhD,  Alcon Laboratories Inc.  

 
Alternates Daniel  Clupper,  FDA/CDRH 

John Dooley,  PhD DABT,  Johnson & Johnson 
Antonio Lopez-Feliciano,  CareFusion 
David  Will iam McCormick,  I I I ,  Abbott Laboratories 
Jean Mesarich,  WuXi  AppTec Inc.  
Lori  Osterby,  St Jude Medical  Inc.   
Don Pohl,  NAMSA 
John Prattico,  Moog Medical  Devices  
Edward Reverdy,  PhD,  Boston Scientific Corporation 
Thor Roll ins,  BS,  Nelson Laboratories Inc.  
Sharmilee Sawant,  PhD,  Kimberly-Clark Corporation 
 

NOTE—Participation  by federal  agency representatives in  the development of this standard  does not constitute 
endorsement by the federal  government or any of i ts agencies.  
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Background of AAMI adoption of ISO 1 0993-1 2:201 2 

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.  

ISO 1 0993-1 2:201 2 was developed by Working Group (WG) 1 2  Sample preparation  and reference materials,  of ISO 

Technical  Committee (TC) 1 94,  Biological  evaluation  of medical  devices,  to specify requirements and  provide 

guidance on  the procedures to be fol lowed  in  the preparation  of samples and  the selection  of reference materials for 

medical  device testing  in  biological  systems in  accordance with  one or more parts of the ISO 1 0993 series.  

U.S.  participation  in  ISO/TC 1 94/WG 1 2 is organized  through the U.S.  Technical  Advisory Group for ISO/TC 1 94,  

administered  by the Association  for the Advancement of Medical  Instrumentation  (AAMI) on behalf of the American 

National  Standards Institute (ANSI).  U.S.  experts made a considerable contribution  to this standard.  

AAMI  encourages its committees to harmonize their work with  international  standards as much  as possible.   Upon 

review of ISO 1 0993-1 2:201 2,  the AAMI  Biological  Evaluation  Committee and  the AAMI  Sample Preparation  and 

Reference Materials Working Group decided  to adopt 1 0993-1 2,  verbatim,  as a revision  of an American National  

Standard.  

This edition  of ISO 1 0993-1 2 has several  substantive and  editorial  changes from the previous edition.  Throughout the 

document and  in  Annex C,  definitions and  uses of various extraction  conditions (accelerated,  exaggerated,  simulated 

use,  exhaustive) have been  clarified.  Clause 1 0 has been expanded  to detai l  extraction  for materials that d issolve or 

reabsorb under use conditions.  A major addition  to ISO 1 0993-1 2:201 2 is Annex D,  which  provides information  on 

exhaustive extraction of polymeric materials for biological  evaluation.  

As used within  the context of this document,  “shal l” indicates requirements strictly to be fol lowed to conform to the 

standard.  “Should” indicates that among several  possibil ities,  one is recommended  as particularly suitable,  without 

mentioning  or excluding  others,  or that a certain  course of action  is preferred  but not necessari ly required,  or that (in  

the negative form) a certain  possibil i ty 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 l imits of the standard.  “Can” is used as a statement of 

possibi l i ty and  capabil i ty.  Final ly,  “must” is used  only to describe “unavoidable” situations,  including  those mandated 

by government regulation.   

AAMI  and ANSI  procedures require that standards be reviewed and,  i f necessary,  revised  every five years to reflect 

technological  advances that may have occurred  since publication.  

AAMI  (and  ANSI) have adopted  other ISO documents.  See the Glossary of Equivalent Standards for a l ist 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 into this standard should  not be considered inflexible or static.  This standard,  l ike any 

other,  must be reviewed and  updated  periodical ly to assimilate progressive technological  developments.  To remain 

relevant,  i t must be modified  as technological  advances are made and as new data comes to l ight.   

Suggestions for improving this standard are invited.  Comments and suggested revisions should  be sent to Standards  
Department,  AAMI,  4301  N.  Fairfax Drive,  Suite 301 ,  Arl ington,  VA 22203-1 633.   

NOTE—Beginning with  the ISO foreword on page ix,  this American National  Standard is identical  to ISO 1 0993-1 2:201 2.  
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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  l iaison with  ISO,  also take part in  the work.  ISO 
collaborates closely with  the International  Electrotechnical  Commission  (IEC) on  al l  matters of 
electrotechnical  standardization.  

International  Standards are drafted  in  accordance with  the ru les g iven 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 possibi l ity 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 al l  such patent rights.  

ISO 1 0993-1 2 was prepared  by Technical  Committee ISO/TC 1 94,  Biological evaluation of medical 
devices.  

This fourth  edition  cancels and  replaces the third  edition  (ISO 1 0993-1 2:2007),  which has been 
technically revised.  

ISO 1 0993 consists of the fol lowing parts,  under the general  ti tle Biological evaluation of medical devices:  

— Part 1: Evaluation and testing within a risk management process 

— Part 2: Animal welfare requirements 

— Part 3: Tests for genotoxicity,  carcinogenicity and reproductive toxicity 

— Part 4: Selection of tests for interactions with blood 

— Part 5: Tests for in  vitro  cytotoxicity 

— Part 6: Tests for local effects after implantation 

— Part 7: Ethylene oxide sterilization residuals 

— Part 9: Framework for identification and quantification of potential degradation products 

— Part 10: Tests for irritation and skin sensitization 

— Part 11: Tests for systemic toxicity 

— Part 12: Sample preparation and reference materials 

— Part 13: Identification and quantification of degradation products from polymeric medical devices 

— Part 14: Identification and quantification of degradation products from ceramics 
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