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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CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time.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 publicaticn.
Interested parties may obtain current information on all AAMI standards by calling or writing AAMI, or by visiting the
AAMI website at www.aami.org.

All AAMI standards, recommended practices, technical information reports, and other types of technical vocui xents
developed by AAMI are voluntary, and their application is solely within the discretion and professior al ju'ame..t of the
user of the document. Occasionally, voluntary technical documents are adopted by government rey. 'ator, agencies
or procurement authorities, in which case the adopting agency is responsible for enforcement of ‘ts rules and
regulations.

Published by

Association for the Advancement ¢7 . >dicas Instrumentation
4301 N. Fairfax Drive, Suite 301

Arlington, VA 22203-1633

www.aami.org

© 2014 by the Association 1. e Advancement of Medical Instrumentation
All Rights Recerve

Publication. reprouc:iction, photocopying, storage, or transmission, electronically or otherwise, of all or any part of this
document v iithout the prior written permission of the Association for the Advancement of Medical Instrumentation is
stric.™ pichivited by law. It is illegal under federal law (17 U.S.C. § 101, et seq.) to make copies of all or any part of
thi=-do umer: (whether internally or externally) without the prior written permission of the Association for the
Aavcncernene of Medical Instrumentation. Violators risk legal action, including civil and criminal penalties, and
demages of $100,000 per offense. For permission regarding the use of all or any part of this document, complete the
repnnt request form at www.aami.org or contact AAMI at 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203.
Fhone: (703) 525-4890; Fax: (703) 525-1067.

Printed in the United States of America

ISBN 1-57020-549-3


https://www.stdhive.com/standards/aami-139592014-pdf/

Contents Page

Glossary Of @qQUIVAIENT STANTAITS....... ottt e e e e ettt e e e e e e e at e et e e e e e e s nebeeeeaaeesaannnnneeaaaaan iv
(Ofe)aaY o T CSTo R E=T o =TT =T o) LA o] o U PPRT \Y
US deviation 10 1SO 13959:2014.........oeiiiieiieireee ettt et et e ek e e e st e e s e e e s nmre e e s annr e e e nnneeesnnrenenanns e nanees vi
L a LA oo LU Lo} Ao o EF O PUPPPFUPT S vii
1 S oT o] o1 PPN S T TN 1
2 Terms and defiNItIONS .. ..o e e e e s n e e a s e e 1
3 DialySis Water FEQUITEIMENTS ... ...eiiiii ittt et e e ettt e e e e e e s et beeeeaaeasaansbeeeeareesaan eeeeeaaesaaanseneeaaaeaaann 5
3.1 Dialysis water verification and MONITOIING .......ooouuriiiiiaai e ees et bereaeaeaanereeeaaaeaaans 5
3.2 Microbiological reqQUIrEMENTS ........ooiiiiiiiiiiii e e e e 5
3.3 Chemical CONTAMINANTS......iiiiiiii e e s res et e st e et e e et e e s e e e s nnneee s 6
4 Tests for compliance with microbiological and chemical requi. 2rents ... 7
41 Microbiology Of dialySiS WALEN .......ooii i L et e e e e e e e e 7
4.2 Chemical contaminants teSt METNOAS .....coiiiiiiiieii i e nree e 8
Annex A (informative) Rationale for the development and provisioas of this International Standard ............... 11

(2710 1o Yo =1 ] 0 32RO SPRTP 15


https://www.stdhive.com/standards/aami-139592014-pdf/

Glossary of equivalent standards

International Standards adopted in the United States may include normative references to other International
Standards. AAMI maintains a current list of each International Standard that has been adopted by AAMI (and ANSI).
Available on the AAMI website at the address below, this list gives the corresponding U.S. designation and level of
equivalency to the International Standard.

www.aami.org/standards/glossary.pdf
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constitute endorsement by the federal government or any of its agencies.
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US deviation to ISO 13959:2014

The International Organization for Standardization (ISO) published ISO 13959:2014, Water for hemodialysis and
related therapies as a revision of ISO 13959:2009 on 2014-04-01. 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 Committee 150,
Subcommittee 2, Cardiovascular implants and extracorporeal systems, to fill a need for minimum requirements for
water used for hemodialysis and related therapies. The 2014 I1SO revision editorially aligned ISO 13959 with the 1ISO
dialysis fluid standards ISO 11663, ISO 13958, ISO 23500, and ISO 26722 which had been developed serially ove:
several years.

U.S. patrticipation in this ISO TC is organized through the U.S. Technical Advisory Group for ISO/TC 150,3C 2,
administered by the Association for the Advancement of Medical Instrumentation (AAMI). The U.& TA5 foi !SO/TC
150/SC 2 supports the guidance provided in this document.

While considering the US adoption of ISO 13959:2014, the AAMI Renal Disease and Detoxificat.on Committee (U.S.
sub-TAG for ISO/TC 150/SC 2/WG 5, Renal replacement, detoxification and apheresis) a, nhrove. a US deviation to
the International Standard. ANSI/AAMI 13959:2014 deviates from ISO 13959:2014 in the follo ing-aspect:

The fourth paragraph of Subclause 4.1, Microbiology of dialysis water, which in ISO . 395):2014 reads:

“Culture media shall be tryptone glucose extract agar (TGEA), Reasri2r's 2A (R2A), or other media that can
be demonstrated to provided equivalent results. Blood or checalaic. agar shall not be used. Incubation
temperatures of 17 °C to 23 °C and an incubation time of 168 h (7 d) are recommended. Other incubation
times and temperatures may be used if it can be demonst ateu tha. ey provide equivalent results. No method
will give a total microbial count.”

is replaced in ANSI/AAMI 13959:2014 by the following:
“Approved culture methods shall include one of ti e fo!'awing:

1) tryptone glucose extract agar (TGEA; ~r ri=asoner's 2A supplemented with 4 % sodium bicarbonate, or
equivalent. Blood or chocolate ¢gar :rall 1ot be used. Incubation temperatures of 17 °C to 23 °C, and an
incubation time of 168 h (7 d); or

2) Trypticase soy agar (TSA, ¢ soy..ean casein digest agar) or standards method agar and plate count agar
(also known as TGYE). ir.~upa ed at 35 °C for 48 hours.

Other test methods miov ciso be used, provided such methods have been appropriately validated and
compared to the citcd m :thods. See USP <1231> for guidance on adoption of alternative methods. No method
will give a tot2! microb.o! count.”

The concepts ii.~orp rated in this standard should not be considered inflexible or static. This standard, like any other,
must be raviewed and updated periodically to assimilate progressive technological developments. To remain

relevant it rhust be modified as technological advances are made and as new data come to light.

Stgaesuans for improving this standard are invited. Comments and suggested revisions should be sent to Standards
L oaicdaent, AAMI, 4301 N. Fairfax Drive, Suite 301, Arlington, VA 22203-1633.

Vi © 2014 Association for the Advancement of Medical Instrumentation m ANSI/AAMI 13959:2014
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Introduction

Assurance of adequate water quality is one of the most important aspects of ensuring a safe and effective delivery of
hemodialysis, hemodiafiltration, or hemofiltration.

This International Standard contains minimum requirements, chemical and microbiological, for the water *o b. used
for preparation of dialysis fluids, concentrates, and for the reprocessing of hemodialyzers and the necessary ~tep. to
ensure compliance with those requirements.

Hemodialysis and hemodiafiltration can expose the patient to more than 500 | of water per week ac-oss the semi-
permeable membrane of the hemodialyzer or hemodiafilter. Healthy individuals seldom have'a weekly oral intake
above 12 |. This over 40-fold increase in exposure requires control and monitoring of water goalit to avoid excesses
of known or suspected harmful substances. Since knowledge of potential injury frem trate elements and
contaminants of microbiological origin over long periods is still growing and techniques fc - treatng drinking water are
continuously developed, this International Standard will evolve and be refined ac.crdin 'ly. The physiological effects
attributable to the presence of organic contaminants in dialysis water are importan. 2r<as for research. At the time
this International Standard was published it was not possible to specify<thre shold values for organic contaminants
permitted in water used for the preparation of dialysis fluids, concentrates, ' u cprocessing of hemodialyzers. The
issue of organic contaminants will be reassessed on the next revision of this International Standard.

Within this International Standard, measurement techniques currei* at e time of publication have been cited. Other
standard methods may be used, provided that such methods !.ave be>n appropriately validated and compared to the
cited methods.

The final dialysis fluid is produced from concentrates or sc'ts manufactured, packaged, and labelled according to
ISO 13958 mixed with water meeting the requirements  f this International Standard. Operation of water treatment
equipment and hemodialysis systems, includirg ~ngc ag monitoring of the quality of water used to prepare dialysis
fluids, and handling of concentrates and salts =.e t e responsibility of the hemodialysis facility and are addressed in
ISO 23500. Hemodialysis professionals rrak. choices about the various applications (hemodialysis, hemodiafiltration,
hemofiltration) and should understand-the isks of each and the requirements for safety for fluids used for each.

The verbal forms used in thi. Inf2rnational Standard conform to usage described in AnnexH of the
ISO/IEC Directives, Part 2. For he purposes of this International Standard, the auxiliary verb

— ‘“shall” means that co.pliunce with a requirement or a test is mandatory for compliance with this International
Standard,

— “should” n.=an. that compliance with a requirement or a test is recommended but is not mandatory for
comp'iance w.:h this International Standard, and

— .nay’ s used to describe a permissible way to achieve compliance with a requirement or test.

1.is h.ernational Standard is directed towards manufacturers and providers of water treatment systems and also to
hemodialysis facilities.

© 2014 Association for the Advancement of Medical Instrumentation m ANSI/AAMI 13959:2014 Vii
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American National Standard ANSI/AAMI 13959:2014

Water for hemodialysis and related therapies

1 Scope

This International Standard specifies minimum requirements for water to be used in hemodialysis and related
therapies.

This International Standard includes water to be used in the preparation of concentrates, dialysis fluids for
hemodialysis, hemodiafiltration and hemofiltration, and for the reprocessing of hemodialyzers.

The operation of water treatment equipment and the final mixing of treated water with concentrates to produce
dialysis fluid are excluded from this International Standard. Those operations are the sole responsibility of dialysis
professionals. This International Standard does not apply to dialysis fluid regenerating systems.

2 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

21

action level

concentration of a contaminant at which steps should be taken to interrupt the trend toward higher, unacceptable
levels

2.2
chlorine, combined
chlorine that is chemically combined, such as in chloramine compounds

Note 1 to entry: There is no direct test for measuring combined chlorine, but it can be measured indirectly by
measuring both total and free chlorine and calculating the difference.

2.3

chlorine, free

chlorine present in water as dissolved molecular chlorine (CI2), hypochlorous acid (HOCI), and hypochlorite ion
(OCI-)

Note 1 to entry: The three forms of free chlorine exist in equilibrium.

2.4

chlorine, total

sum of free and combined chlorine

Note 1 to entry: Chlorine can exist in water as dissolved molecular chlorine, hypochlorous acid, and/or hypochlorite

ion (free chlorine) or in chemically combined forms (combined chlorine). Where chloramine is used to disinfect water
supplies, chloramine is usually the principal component of combined chlorine.
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