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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 reasc:s
for establishing the criteria must be documented in the rational~

A recommended practice provides guidelines for the vzc; -are,
and/or processing of a medical device or system. A <ecor rencad
practice does not address device performance per se, bui rucher
procedures and practices that will help ensure that a \'evic. is used
safely and effectively and that its performance wili .~ 1. aintained.

Although a device standard is primarilv directed to the
manufacturer, it may also be of value to t'ie | ten.al purchaser or
user of the device as a frame of referen.> for device evaluation.
Similarly, even though a recommenc'eu rac. ce is usually oriented
towards healthcare professionals, it 1iay be useful to the
manufacturer in better understanding e environment in which a
medical device will be usec. +.'so, some recommended practices,
while not addressing . de fice performance criteria, provide
guidelines to industrial pcvson.el on such subjects as sterilization
processing, methocs of co.iecting data to establish safety and
efficacy, human. engneering, and other processing or evaluation
techniques; .i'ch g ‘delines may be useful to health care
profession. ‘s in . nders anding industrial practices.

In_deter,nining whether an AAMI standard or recommended
practi<e is elevant to the specific needs of a potential user of the
de~tment, several important concepts must be recognized:

Al AAMI standards and recommended practices are voluntary
(uitess, of course, they are adopted by government regulatory or
orocurement 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 reviews2d
nationally (and sometimes internationally). As such, the conse 1si'5
recommendations embodied in a standard or recommended [ ‘acu.. >
are intended to respond to clinical needs and, ultimate: - tc help
ensure patient safety. A standard or recomme.ded practice is
limited, however, in the sense that it resgpands generally to
perceived risks and conditions that may not alwa, s be relevant to
specific situations. A standard or recommenu~d ractice is an
important reference in responsible dec sion-maki'.g, but it should
never replace responsible decision-making

Despite periodic review and revision (a. least once every five
years), a standard or recommended ractice is necessarily a static
document applied to a dynamic tec:nology. Therefore, a standards
user must carefully review the reasois why the document was
initially developed and thc. specific rationale for each of its
provisions. This rev.2\v w.™! reveal whether the document remains
relevant to the specific .eed'. of the user.

Particular care should be taken in applying a product standard
to existing de ‘ic >s and equipment, and in applying a recommended
practice te-sun nt procedures and practices. While observed or
potential  sisks -wvith existing equipment typically form the basis for
th2 scfety wnid performance criteria defined in a standard,
pro.»ssiooal judgment must be used in applying these criteria to
eaisting equipment. No single source of information will serve to
iden ify 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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Abstract: This recommended practice specifies general criteria to be applied in the determination of bacterial
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materials. Endotoxin methodologies covered include both qualitative (limit) methods and
quantitative (end-point) methods. The recommended practice excludes determination of pyrogens
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AAMI Recommended Practice

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

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

All AAMI standards, recommended practices, technical information reports, and other types of technical ac ~uments
developed by AAMI are voluntary, and their application is solely within the discretion and profess ~nai 1dyment of
the user of the document. Occasionally, voluntary technical documents are adopted by governr. =nt regulatory
agencies or procurement authorities, in which case the adopting agency is responsible for enfarcemeiit of its rules
and regulations.

Published by

Association for the Advancement rr M zdical Instrumentation
4301 N. Fairfax Drive, Suite 307

Arlington, VA 22203-1633

www.aami.org

© 2011 by the Association 1. =the Advancement of Medical Instrumentation
All Rights Rezerva A

Publication, repro.'uction, photocopying, storage, or transmission, electronically or otherwise, of all or any part of this
document \ ‘ithout the prior written permission of the Association for the Advancement of Medical Instrumentation is
stric’'v p.ohinited 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. ac-umer t (whether internally or externally) without the prior written permission of the Association for the
Advncenent of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and
womay s of $100,000 per offense. For permission regarding the use of all or any part of this document, complete the
rep:‘nt request form at www.aami.org, or contact AAMI at 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-
.533. Phone: +1-703-525-4890; Fax: +1-703-525-1067.

Printed in the United States of America

ISBN 1-57020—426-8


http://www.aami.org/
http://www.aami.org/
https://www.stdhive.com/standards/aami-st722011r2016-pdf/

Contents

Page
Glossary of eqUIValeNt STANAANAS...........uiiiiii et e e et e et s e e iv
COMMITEEE FEPIESENTALION. ... ettt e e et et e e aa et e e s et e e et e e e st et e e san e e e e anneeenans Vi
o] (=N o] (o O PSSP PP PP PUPRRN [
L1y o (U131 o] o WU ST ST E PP PP POPRRPP X
I oo o1 Y USRS )
2 NOIMALIVE FEFEIENCES ...oooiiii ittt e e et e snrr e e s e e e s anne e e st e e s e 1
B B T 1011 o o 1 T OO PUPPPO NPT SN 1
4 Quality management SYStem €IEMENTS..........oooiiiiiiiiiii e e e 3
ST (o] B o) oTo =Y o1 (o3 =T o 1= 1o Vo U RSP UURT 4
6 Selection of ProdUCE UNIES .......cooiiiiiii e e s rreesnen eeatne e e s e e e s e 4
7 Selection Of tEChNIQUE ...ttt e e e e e e s e e ettt e e e e e e e nnbeeeeaaeeeann 5
LS VE-[To F= 11 1o o e il 03 =1 1 g ToTo (o] (oo VAN SRS URRT 5
USE Of tECNNMIQUE ...ttt ettt e e e e e ettt eeeaeees e feeeeeeeaaaueseeaaaeeaaannseeeeaaeeaaannssneeaaaeaaannnens 8
10 Alternatives t0 batCh teStiNgG. ... et e e e e e e e e e e e 11
Annex A Background on the bacterial endotoXins tesSt...........oooiiii e 14
Annex B Guidance on test methods, routine monitoring, and ¢ Iternatives to batch testing..........cccccooiiiiii s 17
Annex C Guidance on out of specification (OOS) and failure investigation ... 31
F N g To B I =11 o] [T e =T o] o |25 RSP EERTIIN 33
Tables
1 Preparation of solutions for inhibition/e ~ha, ~=/nent test: Gel-clot technique ............cccviiiiiii e, 7
2 Preparation of solutions for inhibi*an/. nhancement test: Chromogenic and turbidimetric techniques .................. 8
3 Preparation of solutions for geI-Aiotlimit tEST .........eiiiiii e 10
4 Preparation of solutions fOI M€I-ClOt @SSAY .......ccuuiiiiiiiii e 10
B.1 Selection of NUMDEr CESAI IPIES .....ooiiiiiiiiii et e et e e st e s s e e abreeenaes 19
B.2 Selection of prou 1t UNItS (0r TESHING ...vviiiiiiiie e 20
B.3 Calculation of te >t @ndotoXin lIMIit .........oiiii e 22
B.4 Calculc tion of Maximum Valid DilUtiON ...........ooiiiiiiiiiii ettt e e anr e 22
B.5_Colculaun of geometric mean — Worked eXampPle .........c.eeiiiiiiiiiiiiii et 23
Tiqure

R.1 Key questions in evaluating the appropriateness and risk associated with alternatives to endotoxin
o= ) (o1 g I8 (=S 1 o o [T 28


https://www.stdhive.com/standards/aami-st722011r2016-pdf/

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 veriau. xns

C1 Identical 0.C.Tige .dum 1 & 2

IEC 60601-1-11:2010

ANSI/AAMI HA60601-1-11:2011

Major techr.. Al ve. “utions

IEC 60601-1-2:2007

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

Identical

IEC 60601-2-21:2009

ANSI/AAMI/IEC 60601-2-21:2009

IEC 60601-2-2:2009 ANSI/AAMI/IEC 60601-2-2:2009 Identica
IEC 60601-2-4:2010 ANSI/AAMI/IEC 60601-2-4:2010 Iden*~al
IEC 60601-2-16:2008 ANSI/AAMI/IEC 60601-2-16:2008 Identicas
IEC 60601-2-19:2009 ANSI/AAMI/IEC 60601-2-19:2009 'den.-al
IEC 60601-2-20:2009 ANSI/AAMI/IEC 60601-2-20:2009 lcntical

dentical

IEC 60601-2-24:1998

ANSI/AAMI ID26:2004/(R)2009

I lajor technical variations

IEC 60601-2-27:2011

ANSI/AAMI/IEC 60601-2-27:2011

Identical

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

Corrigendum 1

IEC 80601-2-30:2009 and Technical

ANSI/AAMI/IEC 80601-2-30:20(9 an'|
ANSI/AAMI/IEC 80601-2:30:.70%, C'1:2009
(amdt) — consolidated text

Identical (with inclusion)
C1 Identical to Corrigendum 1

IEC 80601-2-58:2008 ANSI/AAMI/IEC 80601-Z 58:.108 Identical
IEC/TR 60878:2009 ANSI/AAMI/IEC TIR6C378:27003 Identical
IEC/TR 62296:2009 ANSI/AAMI/IEC TIR62225:2009 Identical
IEC 62304:2006 ANSI/AAMI/IEC 62304:2006 Identical
IEC/TR 62348:2006 ANSI/AAMI/IEC TIRE2348:2006 Identical
IEC/TR 62354:2009 ANSI/AAMLI/i = [IR62354:2009 Identical
IEC 62366:2007 ANSI/AANYIES ©2366:2007 Identical
IEC/TR 80002-1:2009 ANSI/I_o, TK £J002-1:2009 Identical
ISO 5840:2005 ANSI/ AMITSO 5840:2005/(R)2010 Identical
1ISO 7198:1998 ANCVAF"/ISO 7198:1998/2001/(R)2010 Identical
ISO 7199:2009 A 1SI.XAMI/ISO 7199:2009 Identical
1ISO 8637:2010 ~ANSI/AAMI/ISO 8637:2010 Identical
ISO 8638:2010 L ANSI/AAMIZISO 8638:2010 Identical
1ISO 10993-1:2009 — _|_ ANSI/AAMI/ISO 10993-1:2009 Identical
ISO 10993-2:2006 ANSI/AAMI/ISO 10993-2:2006/(R)2010 Identical
1ISO 10993-3:2003 N ANSI/AAMI/ISO 10993-3:2003/(R)2009 Identical
ISO 10993-4:2002 and ANSI/AAMI/ISO 10993-4:2002/(R)2009 and Identical
Amendment 1:2006 - Amendment 1:2006/(R)2009
1ISO 10993-5:2009 ANSI/AAMI/ISO 10993-5:2009 Identical
ISO 10993-6:2007 ANSI/AAMI/ISO 10993-6:2007/(R)2010 Identical
ISO 10993-7:2008 ANSI/AAMI/ISO 10993-7:2008 Identical
ISO 10993-9:2609 ANSI/AAMI/ISO 10993-9:2009 Identical
1ISO 10993-10:201" ANSI/AAMI/ISO 10993-10:2010 Identical
ISO 10993- 1:2006 ANSI/AAMI/ISO 10993-11:2006/(R)2010 Identical
ISO 10973-1.2:2007 ANSI/AAMI/ISO 10993-12:2007 Identical
| ISO 1¢193-:C 2010 ANSI/AAMI/ISO 10993-13:2010 Identical
| 1ISC 109.3-14:2001 ANSI/AAMI/ISO 10993-14:2001/(R)2006 Identical
| 1SO 11993-15:2000 ANSI/AAMI/ISO 10993-15:2000/(R)2006 Identical
1ISC 10y93-16:2010 ANSI/AAMI/ISO 10993-16:2010 Identical
| 'SO 10993-17:2002 ANSI/AAMI/ISO 10993-17:2002/(R)2008 Identical

15D 10993-18:2005

ANSI/AAMI BE83:2006/(R)2011

Major technical variations

| SOITS 10993-19:2006

ANSI/AAMI/ISO TIR10993-19:2006

Identical

ISO/TS 10993-20:2006 ANSI/AAMI/ISO TIR10993-20:2006 Identical
I1ISO 11135-1:2007 ANSI/AAMI/ISO 11135-1:2007 Identical
ISO/TS 11135-2:2008 ANSI/AAMI/ISO TIR11135-2:2008 Identical
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International designation

U.S. designation

Equivalency

ISO 11137-1:2006 ANSI/AAMI/ISO 11137-1:2006/(R)2010 Identical
ISO 11137-2:2006 (2006-08-01 ANSI/AAMI/ISO 11137-2:2006 Identical
corrected)

1ISO 11137-3:2006 ANSI/AAMI/ISO 11137-3:2006/(R)2010 Identical
ISO 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
ISO 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
ISO 11138-5:2006 ANSI/AAMI/ISO 11138-5:2006/(R)2010 Identical
ISO/TS 11139:2006 ANSI/AAMI/ISO 11139:2006 Identical
ISO 11140-1:2005 ANSI/AAMI/ISO 11140-1:2005/(R)2010 Identical
1ISO 11140-3:2007 ANSI/AAMI/ISO 11140-3:2007 Identical
ISO 11140-4:2007 ANSI/AAMI/ISO 11140-4:2007 Identical
ISO 11140-5:2007 ANSI/AAMI/ISO 11140-5:2007 Identical N\
ISO 11607-1:2006 ANSI/AAMI/ISO 11607-1:2006/(R)2010 Identical N
ISO 11607-2:2006 ANSI/AAMI/ISO 11607-2:2006/(R)2010 Identical
1ISO 11663:2009 ANSI/AAMI/ISO 11633:2009 Identical ~ =~
ISO 11737-1:2006 ANSI/AAMI/ISO 11737-1:2006 Identical N
ISO 11737-2:2009 ANSI/AAMI/ISO 11737-2:2009 Identical
ISO/TS 12417:2011 ANSI/AAMI/ISO TIR12417:2011 Identica
ISO 13408-1:2008 ANSI/AAMI/ISO 13408-1:2008 Idenfical
ISO 13408-2:2003 ANSI/AAMI/ISO 13408-2:2003 Identica.
ISO 13408-3:2006 ANSI/AAMI/ISO 13408-3:2006 lden.cal
1ISO 13408-4:2005 ANSI/AAMI/ISO 13408-4:2005 Ic=ntizal
ISO 13408-5:2006 ANSI/AAMI/ISO 13408-5:2006 'der.ucal
1ISO 13408-6:2006 ANSI/AAMI/ISO 13408-6:2006 I lentical
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 14160:2011 ANSI/AAMI/ISO 14160:2011 Identical
1ISO 14161:2009 ANSI/AAMI/ISO 14161:2009 Identical
ISO 14708-3:2008 ANSI/AAMI/ISO 14708-3:2708 Identical
1ISO 14708-4:2008 ANSI/AAMI/ISO 14708 7.20L2 Identical
ISO 14708-5:2010 ANSI/AAMI /ISO 1470 }-5:2710 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/ISC 14971:2007/(R)2010 Identical
ISO 15223-1:2007 and A1:2008 ANSI/AAMI/i 2D '5225-1:2007 and A1:2008 Identical
ISO 15223-2:2010 ANSI/AANTIED 15223-2:2010 Identical
ISO 15225:2010 ANSI/AAIS D 15225:2010 Identical
1ISO 15674:2009 ANSI/ AMI”SO 15674:2009 Identical
ISO 15675:2009 ANCVA, M,ISO 15675:2009 Identical
1ISO 15882:2008 A ISI,.NAMI/ISO 15882:2008 Identical

ISO 15883-1:2006

- ANSI/AAMI ST15883-1:2009

Major technical variations

ISO/TR 16142:2006

" AR SVAAMINISO TIR16142:2005

Identical

1ISO 17664:2004

I1ISO 17665-1:2006
ISO/TS 17665-2:2009

& —‘|‘ ANSI/AAMI ST81:2004

Major technical variations

ANSI/AAMI/ISO 17665-1:2006

Identical (with inclusions)

ANSI/AAMI/ISO TIR17665-2:2009

Identical

ISO 18472:2006 [ ANSI/AAMINISO 18472:2006/(R)2010 Identical
1SO/TS 19218-1:2011__ ANSI/AAMINISO TIR19218:2011 Identical
ISO 20857:2010 ANSI/AAMINISO 20857:2010 Identical
ISO 22442-1:2007 ANSI/AAMI/ISO 22442-1:2007 Identical
1SO 22442-2:2007 ANSI/AAMI/ISO 22442-2:2007 Identical
SO 22442-3:2607_ ANSI/AAMI/ISO 22442-3:2007 Identical
ISO/TR 22442-4:2370 ANSI/AAMINISO TIR22442-4:2010 Identical
1SO 23500011 ANSI/AAMI/ISO 23500:2011 Identical
ISO/TS 23811:201X ANSI/AAMINISO TIR23810:201X Identical
ISO 20539-1.. 003 and A1:2005 ANSI/AAMI/ISO 25539-1:2003/(R)2009 and | Identical
R'as A1:2005/(R)2009
7SO .7534-2:2008 ANSI/AAMINISO 25539-2:2008 Identical
1SC 26/ 22:2009 ANSI/AAMI/ISO 26722:2009 Identical
| SO .7186:2010 ANSI/AAMINISO 27186:2010 Identical
1D 80369-1:2010 ANSI/AAMI/ISO 80369-1:2010 Identical
[ 7SO 81060-1:2007 ANSI/AAMINISO 81060-1:2007 Identical
| ISO 81060-2:2009 ANSI/AAMI/ISO 87060-2:2009 Identical

"In production
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Association for the Advancement of Medical Instrumentation

Sterilization Standards Committee
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Foreword

This recommended practice was developed by the AAMI Microbiological Methods Working Group under the
auspices of the AAMI Sterilization Standards Committee. The objective of this document is to provide criteria to be
applied in the determination of bacterial endotoxins on or in medical devices, components, or raw materials using
bacterial endotoxin test methods.

This is the second edition of Bacterial endotoxins—Test methods, routine monitoring and alternatives to batch
testing, which was first published as an American National Standard in 2002 as ANSI/AAMI ST72:2002. In
comparison to the first edition, this new edition includes additional guidance on out-of-specification test results and
investigation.

Compliance with this recommended practice is voluntary. The existence of the recommended practice does not
preclude anyone from manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the recommended practice.

As used within the context of this document, “shall” indicates requirements to be strictly followed in order to conform
to the recommended practice; “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 standard; and “can”
is used as a statement of possibility and capability. “Must” is used only to describe “unavoidable” situations, including
those mandated by government regulation.

This recommended practice should be considered flexible and dynamic. AAMI and ANSI procedures require that
recommended practice be reviewed every five years and, if necessary, revised to reflect technological advances that
may have occurred since publication.

Suggestions for improving this recommended practice are invited. Comments and suggested revisions should be
sent to Technical Programs, AAMI, 4301 N. Fairfax Dr., Suite 301, Arlington, VA 22203-1633.

NOTE—This foreword does not contain provisions of the American National Standard, Bacterial endotoxins—Test
methods, routine monitoring and alternatives to batch testing (ANSI/AAMI ST72:2011), but it does provide important
information about the development and intended use of the document.
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Introduction

A pyrogen is any substance that can induce fever. Testing for pyrogens is required for release of many health care
products. Pyrogens can be classified into two groups: microbial (e.g., bacteria, fungi, viruses) and non-microbial
(e.g., drugs, device materials, steroids, plasma fractions). The most significant pyrogens have been found to be
endotoxins from Gram-negative bacteria. Although Gram-positive bacteria, fungi, and viruses may be pyrogenic, they
do so through a different mechanism (systemic effects) and to a lesser degree than Gram-negative bacteria. Only
Gram-negative bacterial endotoxin testing will be covered in this document.

Endotoxin is the high molecular weight lipopolysaccharide (LPS) component of the outer cell wall of Gram-negative
bacteria that causes fever, meningitis, and a rapid fall in blood pressure if introduced into blood or tissues of the
body. The outer cell wall components, which are composed primarily of proteins, phospholipids, and LPS, are
constantly released into the environment when Gram-negative bacteria divide or lyse. Endotoxin contamination is
difficult to prevent, because it is ubiquitous in nature, stable, and small enough to pass through conventional
sterilizing filters.

The non-pyrogenicity of a health care product can be achieved through the following:
1) manufacturing techniques that prevent or control the accumulation of endotoxin,

2) depyrogenation by endotoxin inactivation (e.g., dry heat) or physical removal (e.g., rinsing, distillation,
ultrafiltration).

This document will focus primarily on products manufactured under conditions that do not require a depyrogenation
step as part of the manufacturing process.

The purpose of this document is to consolidate the requirements and guidance for testing for bacterial endotoxins.
This includes the selection of product units for testing, selection and validation of testing technique, use of technique
for routine testing, and interpretation of test results. This document also addresses the requirements for
manufacturing operation validation that would support alternatives to batch testing.

Information on the following is provided in the annexes:

— the background/history of endotoxin testing,

— guidance on endotoxin test methods,

— guidance on alternatives to batch testing and validating manufacturing operations, and
— qguidance on out of specification test results and investigation.

The annexes to this Recommended Practice/American National Standard are for information only.

X © 2011 Association for the Advancement of Medical Instrumentation ® ANSI/AAMI ST72:2011



American National Standard ANSI/AAMI ST72:2011/(R)2016

Bacterial endotoxins—Test methods, routine
monitoring, and alternatives to batch testing

1 Scope

1.1 This document specifies general criteria to be applied in the determination of bacterial endotoxins on or in
medical devices, components, or raw materials using bacterial endotoxin test methods.

NOTE  Although the scope of this standard is limited to medical devices, it also includes requirements and provides guidance
that may be applicable to other health care products.

1.2  This document is not applicable to the evaluation of pyrogens other than bacterial endotoxin.
2 Normative references

The following documents contain provisions that, through reference in this text, constitute provisions of this guideline.
At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this guideline are encouraged to investigate the possibility of applying the most recent editions
of the standards indicated below.

ISO 13485:2003, Quality Management Systems—Requirements for regulatory purposes.

The United States Pharmacopoeia (USP) <85>, current edition, United States Pharmacopeial Convention (USP),
Rockville MD.

The United States Pharmacopoeia (USP) <161>, current edition, United States Pharmacopeial Convention (USP),
Rockville MD.

U.S. Food and Drug Administration: 1998, Quality System Regulation, 21 CFR, Part 820.
3 Definitions
For the purpose of this document, the following definitions apply.

3.1 bacterial endotoxins test (BET): Assay for measuring active bacterial endotoxin by combining a liquid test
sample with Limulus amebocyte lysate (LAL) reagent and measuring the resulting proportional reaction via visual,
turbidimetric, chromogenic, or other validated means of detection.

3.2 batch: Defined quantity of bulk, intermediate, or finished product, intended or purported to be uniform in
character and quality, which has been produced during a defined cycle of manufacture.

[ANSI/AAMI/ISO 11139:2006]

3.3 chromogenic technique: BET methodology that quantifies or detects endotoxin on the basis of a measured
color-producing reaction proportional to the interaction of LAL and endotoxin.

3.4 control standard endotoxin (CSE): Endotoxin standard preparation whose potency has been standardized
against the Reference Standard Endotoxin (RSE) for a specific batch of LAL.

3.5 depyrogenation: Validated process designed to remove or inactivate endotoxin.

3.6 endotoxin or bacterial endotoxin: High molecular weight complex associated with the cell wall of Gram-
negative bacteria that is pyrogenic in humans and specifically interacts with LAL.

3.7 endotoxin unit (EU): Standard unit of measure for endotoxin activity initially established relative to the activity
contained in 0.2 ng of the U.S. Reference Standard Endotoxin Lot EC-2 (USP standard reference material).

NOTE  FDA'’s reference endotoxin EC-6, USP Lot G, and the World Health Organization’s primary international endotoxin
standard (IS) are sub-lots of the same endotoxin preparation, making the EU and 1U equal (Poole et al., 1997).
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