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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Haemodialysis patients are directly exposed to large volumes of dialysis fluid, with the dialyser
membrane being the only barrier against transfer of hazardous contaminants from the dialysis fluid
to the patient. It has long been known that there could be hazardous contaminants in the water and
concentrates used to prepare the dialysis fluid. To minimize this hazard, ISO 23500-3 and ISO 23500-4
set forth quality requirements for the water and concentrates used to prepare dialysis fluid. However,
if the dialysis fluid is not prepared carefully, it could contain unacceptable levels of contaminants even
though it is prepared from water and concentrates, conformmg to the requlrements of ISO 23500-3

: the onllne

500-3 and
nts of this

fation have
bropriately
document

idated and are comparable to the cited methods. The rationale for the development of thij
ven in Annex A.

Thi
dev

5 document reflects the conscientious efforts of healthcaré professionals, patients, ai
ice manufacturers to develop recommendations for th€ gquality of dialysis fluid. Thig

nd medical
document

is directed at the healthcare professionals involved in the management of dialysis facilities and the

rou
of d

Line care of patients treated in dialysis facilities, sin¢e‘they are responsible for the final g
ialysis fluid. The recommendations contained .in‘4this document are not intended for

appllication.

Thi
che
Hov
flui

The
req
assi

5 document aims to help protect haemodialysis patients from adverse effects arising f1
mical and microbiological contaminantsthat can be found in improperly prepared diz
vever, the physician in charge of dialysisthas the ultimate responsibility for ensuring that
1 is correctly formulated and meets(the applicable quality standards.

concepts incorporated in this document should not be considered inflexible or
lirements and recommendations presented here should be reviewed periodically i
milate increased understanding of the role of dialysis fluid purity in patient out

technological developments:

reparation
regulatory

om known
lysis fluid.
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static. The
h order to
fomes and
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Scope

5 document specifies minimum quality requirements for dialysis fluids used in haemod
ted therapies.

5 document includes dialysis fluids used for haemodialysis and:-haemodiafiltration
Stitution fluid for haemodiafiltration and haemofiltration.

5 document excludes the water and concentrates used to_prepare dialysis fluid or the
d in its preparation. Those areas are covered by other International Standards.

bent-based dialysis fluid regeneration systems that.regenerate and recirculate small
ysis fluid, systems for continuous renal replacement'therapy that use pre-packaged sol
ems and solutions for peritoneal dialysis are ex¢luded from this document.

Normative references

following documents are referred te in the text in such a way that some or all of th
Stitutes requirements of this do¢ument. For dated references, only the edition cited 3
ated references, the latest edition’of the referenced document (including any amendmen

23500-1, Preparation and~quality management of fluids for haemodialysis and related t
E 1: General requirements

23500-3, Preparation“and quality management of fluids for haemodialysis and related t
F 3: Quality of water~for haemodialysis and related therapies

23500-4, Preparation and quality management of fluids for haemodialysis and related t
E4: Concentrdtes for haemodialysis and related therapies

Térms and definitions

ialysis and

including

equipment

volumes of
1itions, and

bir content
pplies. For
[s) applies.

herapies —

nerapies —

nerapies —

For

the purposes of this document, the terms and definitions given in ISO 23500-1 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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4 Requirements

4.1 Microbiological contaminants in dialysis fluid

4.1.1 Ge

neral

The requirements contained in this clause apply to a sample of the dialysis fluid collected at the inlet to

the dialyse

4.1.2 Mi

r or the reinfusion point.

rnhinlngir‘:ﬂ rpl}nirpmpnrc for standard dinlycic fluid

Standard d
in accorda
accordancg

Action levd
also be set
setat 50 %
can be set.

If microbig
such as dis

Associated
(yeasts an
maximum

Tests for b
fitted with
manufact
manufact

ialysis fluid shall contain a total viable microbial count of less than 100 CFU/ml (when'tes
hce with Clause 5) and an endotoxin concentration of less than 0,5 EU/ml (when) teste
with Clause 5).

Is for the total viable microbial count and endotoxin concentration in dialysis fluid shq
based on knowledge of the microbial dynamics of the system. Typically;the action levels
of the maximum allowable levels for total viable microbial count and-endotoxin; other le

infection and retesting, should be taken promptly to reduce the levels.

1 filamentous fungi). After extensive discussion, thesworking group has not recommen
imits, for such contaminants.

acterial growth and endotoxins are not required if the dialysis machine fluid pathwa
an appropriate capacity bacteria-retentivedand endotoxin-retentive filter validated by
er and operated and surveilled according to the manufacturer's instructions, unless
er requires such tests in the instructions for use.

4.1.3 Mikrobiological requirements for ultrapure dialysis fluid

Ultrapure
in accorda
accordancg
should be

dialysis flulid bacteriology of the system following installation. It is incumbent on the user to establi

regular sul

Tests for b
fitted with

«[:ialysis fluid shall contain astotal viable microbial count of less than 0,1 CFU/ml (when tej

hce with Clause 5) and-an/endotoxin concentration less than 0,03 EU/ml (when teste
aken to reduce the-levels to an acceptable level. The user is responsible for surveilling

veillance routing:

acterial grewth and endotoxins are not required if the dialysis machine fluid pathwa
an appropriate capacity bacteria-retentive and endotoxin-retentive filter validated by

manufact
manufact

1

er and' operated and surveilled according to the manufacturer's instructions, unless
errequires such tests in the instructions for use.

ted
1 in

uld
are
vels

| counts exceeding the action levels are observed in the dialysis fluid, corrective measufres,

with the presence of bacteria and endotoxin in dialysis fluid is the likely presence of fungi

ded

y is
the
the

ted
1 in

with Clause 5). If those-limits are exceeded in ultrapure dialysis fluid, corrective measyres

the
sh a

y is
the
the

4.1.4 Microbiological requirements for online prepared substitution fluid

The requirements contained in this clause apply to online prepared fluid intended to be infused into the

patient as i

t enters the patient's blood.

This fluid shall be sterile and nonpyrogenic.

Substitution fluid for convective therapies, such as haemodiafiltration and haemofiltration, can be
produced online by a process of ultrafiltration with bacteria-retentive and endotoxin-retentive filters.
This online process shall be validated to produce fluid that is sterile and nonpyrogenic.

Conformity of online produced fluid with the requirements of this document cannot be demonstrated
with traditional test procedures. For this reason, conformity with this document shall be ensured by

© ISO 2019 - All rights reserved
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proper operation of a validated system, verified according to the manufacturer's instructions at the
time of installation, and confirmed by the user with a regular surveillance and maintenance schedule.
The user shall follow the manufacturer’s instructions for use of the validated system, and the user’s
surveillance and maintenance schedule shall be designed to confirm that the water and concentrates
used to prepare the substitution fluid continue to meet the specifications of ISO 23500-3 and
ISO 23500-4.

4.2 Chemical contaminants in dialysis fluid

Dialysis fluid shall be prepared from water meeting the requirements of ISO 23500-3 and acid and
bicgrbomatecomcentrates mreeting the requirements of 1SO-23560=4—Ttewater amdcomcemnirates shall
be ¢ombined using individual dialysis fluid delivery systems or a central dialysis fluid delivery system
con s fluid.

tructed from materials that do not contribute chemical contaminants to the final-dialys

The
con
(Ta
mef
an 4

s fluid and
document
analytical

t available,
.

maximum levels of chemical contaminants permitted in water used to prepare dialysi
centrates are given in ISO 23500-3 and are also shown in informative Anhex B of thig
bles B.1 and B.2) together with methods of determination (Table B.3). Other equivalent
hods can be used. Where testing for the individual trace elements listed it Table B.2 is ng
nalysis for total heavy metals can be used with a maximum allowable)level of at 0,1 mg/

5 |Tests for conformity with microbiological requirements

5.1 Sampling
Ins
the
be

ome newer dialysis machines, dialysis fluid flow stops when the effluent line is disconngected from
dialyser. In these instances, the machines are equipped with dialysis fluid sampling porjts that can
iccessed using a syringe. Sample ports can be disinfected with alcohol and allowed tq air-dry. A

stel
fillg
san
nec
the
afte

Mic
avo

coll
stot

ile syringe should be used to aspirate at least 10 ml of dialysis fluid out of the samplin
d syringe is discarded and a fresh sample of dialysis fluid collected using a new sterile s
ple ports consisting of a simple septum-penetrated with a needle, the use of a second sy
bssary. Alternatively, if the dialysis@achine permits, samples can be collected immedi
dialyser by disconnecting the inlet*‘connector and aseptically collecting a “free/clean” c
r allowing dialysis fluid to run‘for at least 60 s unless manufacturers’ instructions state

robial analysis of any fluid sample should be conducted as soon as possible after cc
d unpredictable changes’/in the microbial population. If samples cannot be analysed w

age for more than\24 h should be avoided, and sample shipping should be in accordan

labgratory’s instructions.

5.2
Acc

Culture methods

Lrate\microbiological surveillance is important in the indication of the microbial content

watet-and dialysis fluid. Culture results obtained using the methods outlined in this doc
Suﬂ et Frbte— ] N T a— - -

measure of the absolute bacterial burden.

%

b port. The
yringe. For
inge is not
ely before
ch sample
btherwise.

llection to
thin 4 h of

ection, they should be stored at <10 °C without freezing and during transit to the laboratgry. Sample

e with the

of dialysis
ument and
n absolute

Total viable microbial counts (standard plate counts) shall be obtained using conventional
microbiological assay procedures (pour plate, spread plate, membrane filter techniques). The calibrated
loop technique shall not be used.

Preferred methods and sample volumes:

Standard dialysis fluid:

spread plate, 0,1 ml to 0,3 ml;
pour plate, typically 1 ml.

© IS0 2019 - All rights reserved
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Ultrapure dialysis fluid:

— membrane filtration, 10 ml to 1 000 ml.
Substitution fluid:

— sterility cannot be proven by sampling.

Different media types and incubation periods can result in varying colony concentrations and types of
microorganisms recovered.

The use of Reasaoner’s 2A agar (R?A) has heen shown in previous studies to result in highpr colony
counts thgn tryptic soy agar (TSA) for water and dialysis fluids samplesléllZ]. In a more feg¢ent
publication}, 2016(8], the authors indicated that there were no significant differences for comparisor]s of
bacterial bjurden of standard dialysis water and standard dialysis fluid yielding colony counts|z50 CIFU/
ml when agsayed using R2A and TSA at the conditions stated in Table 1.

Tryptone glucose extract agar (TGEA) incubated at 17 °C to 23 °C for a period of 7~days in prevjous
studies alsp yielded higher colony counts than TSAI2l. Maltais et al. in their comparison of this medjum
with TSA fhowed that the proportion of standard dialysis water samplesyielding colony coynts
250 CFU/ml was significantly different from that found using TSA at an ificiibation temperature of
35 °C to 37 °C and an incubation time of 48 hours (p=0,001). The proportiens of dialysis fluid samples
in which microbial burden was =250 CFU/ml were not significantly different on the two media pnd
incubation|conditions[8].

The culturg medium and incubation times selected should be based on the type of fluid to be analysed
e.g. standard dialysis fluid, water used in the preparation of standard dialysis fluid, ultrapure dialsis
fluid, watdr used for the preparation of ultrapure dialysis‘fluid or fluid used for on line therapies
such as hapmodiafiltration. The method selected should, be based on the analysis of the advantalges,
disadvantqges and sensitivity of each of the suggested* methods. It should also ensure that patjent
safety is sgdfeguarded and allow for consideration oflocal laboratory working practices, and that lpcal
regulatoryland reimbursement requirements canhé met.

Blood agar|and chocolate agar shall not be used:

Table 1 — Culture techniques

Culture medium t;lr]rf;l)lgfz:tiﬁ:}e Incubation time
Tryptone Glucose Extract/Agar (TGEA) 17°Cto 23 °C 7d
Reaponer's agar no,2\R2A) 17 °Cto 23 °C 7d
Tryptic Soy Agar (I'SA)a 35°Cto 37°C 48 h
a  [The use of{TSA has been only validated for measurement of standard dialysis fluid.

Other medium, ‘incubation conditions and colony counting times can be used provided it has bheen
demonstra|ted that such methods have been appropriately validated and are comparable to the cjted
methods.

Currently there are no requirements for routine surveillance for the presence of fungi (i.e. yeasts and
filamentous fungi), however if quantification is required, membrane filtration is suggested as the
method for obtaining a sample suitable for analysis. For culture, Sabouraud or Malt Extract Agar (MEA)
are recommended.

The presence of endotoxins shall be determined by a Limulus amoebocyte lysate (LAL) assay or another
validated method.

Conformity with the microbial standards for ultrapure dialysis fluid and substitution fluid prepared
online with a validated system can be met by following the requirements and instructions of the
manufacturer of the dialysis fluid delivery system.

4 © IS0 2019 - All rights reserved
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Annex A
(informative)

Rationale for the development and provisions of this document

NOTE i ion i i is i i i i tve| of how the

Pyrpgenic reactions are caused by lipopolysaccharides or endotoxins that are @sSociated yvith gram-
negptive bacteria. Furthermore, gram-negative water bacteria have been shown’to have th¢ capability
of rhultiplying rapidly in a variety of hospital-associated fluids, including-distilled, deionizgd, reverse
osnjosis, and softened water, all of which have been used in the past as supply water for hagmodialysis
systems. The dialysis fluid, which is a balanced salt solution made with thiswater, likewise proyides a very
goog i ia. i P incidence
of pyrogenic reactions can be related directly to the number of bacteria in dialysis fluid even at low levels
i i i toxin was

Several investigators have shown that bacteria growihg’in dialysis fluid can produce prgducts that
cro$s dialysis membranes[14][15]. It has also been.shown that gram-negative bacteria growing in
dialysis fluid produced endotoxins, that in turn stimulated the production of anti-endotoxin|antibodies
in haemodialysis patients[16][17]. These data;suggest that endotoxins do indeed crops dialysis
meinbranes, either intact or as fragments. The use of the very permeable membranes known as high-
fluy membranes has raised the possibility of a greater likelihood of passage of endotoxins intp the blood
path. Several studies support this contention. Vanholder et al. observed an increase in plasmg endotoxin
confentrations during dialysis against:dialysis fluid containing 103 CFU/ml to 104 CFU/ml Pseudomonas
spefies[18]. In vitro studies using bodth radiolabelled lipopolysaccharide and biological agsays have
denmponstrated that biologically tactive substances derived from bacteria found in dialysip fluid can
cro$s a variety of dialysis membranes[19] to [25]. Also, patients treated with high-flux mempbranes are
repprted to have higher lefels of anti-endotoxin antibodies than normal subjects or patients treated
with conventional low-flux‘membranes[26l. Finally, it was reported that the use of high-fluk dialysers
is a|significant risk fa¢tor for pyrogenic reactionsl[2Zl. Although other investigators have nof been able
to demonstrate endotoxin transfer across dialysis membranes[28](29], the preponderance|of reports
now supports the\ability of endotoxin to transfer across at least some high-flux membranes under
sonje operating-conditions. Furthermore, in a Japanese Society for Dialysis Therapy (JSDT) purvey, the
1-y¢ar mortality rate was significantly higher at facilities with a dialysis fluid endotoxin corjcentration
of 30,100, EU/ml[30][31], Consequently, it seems prudent to impose an upper limit on the| endotoxin
confentof dialysis water and dialysis fluid. A level of 2 EU/ml was chosen by AAMI in 2001 ap the upper
limit for endotoxin, since these levels were easily achieved with contemporary water treatmgnt systems
using reverse osmosis, ultrafiltration, or both. At the same time, the European Community chose to
use 0,25 EU/ml as the maximum allowable level of endotoxin in dialysis water. When ISO 13959 was
revised in 2009, the 0,25 EU/ml limit for dialysis water was included. In developing this document for
dialysis fluid quality, the maximum allowable level of endotoxin was set at 0,5 EU/ml analysed by the
Limulus amebocyte lysate test.

The level is set higher than that for dialysis water in recognition that both the water and concentrates
used in the preparation of dialysis fluid can contribute endotoxin.

In addition to the acute risk of pyrogenic reactions, there is increasing indirect evidence that chronic
exposure to low amounts of endotoxin might play a role in some of the long-term complications of
haemodialysis therapy. Patients treated with ultrafiltered dialysis fluid have demonstrated a decrease
in serum [2-microglobulin concentrations, a decrease in markers of an inflammatory response

© IS0 2019 - All rights reserved 5
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and oxidant stress, and an increased responsiveness to erythropoietin. In longer term studies, use
of ultrafiltered dialysis fluid has been associated with a decreased incidence of 32-microglobulin-

associated amyloidosis, better preservation of residual renal function, and improved nutritional
status[14][17][25][32] to [44],

These observations have led to the recommendation that dialysis fluid of a higher microbiological
quality, so-called “ultrapure” dialysis fluid, should be used for routine haemodialysis[45]. Ultrapure
dialysis fluid is defined as one having a bacterial content of less than 0,1 CFU/ml and an endotoxin
content of less than 0,03 EU/ml using sensitive assaysl46]l. This definition is now widely accepted,
partlcularly in Europe as the standard for d1a1y51s fluid used to prepare substltutlon solutlon for onlme

contaminafion and the receipt of results depending on the analytical method used, and bécause bactdrial
proliferatipn can be rapid, action levels for microbial counts were introduced infethis documjent.
These actign levels allow the user to initiate corrective action before levels exceedithe maximum lefels
established by this document.

hin
hck-

In haemodiialysis, the net movement of water is from the blood to the dialysis fluid, although wi
the dialys¢r there can be movement of dialysis fluid to the blood due ¢o the phenomenon of b
filtration, particularly in dialysers with highly permeable membrangs[4Z]. In contrast, haemofiltrafion
and haemadiafiltration feature infusions of large volumes of electrolyte solution (20 I to more than
100 1) intothe blood. Increasingly, such solution is being prepared.online from ultrapure dialysis fluid.
The large yolumes of fluid infused in haemofiltration and haeniediafiltration, and concerns about{the
transfer oflendotoxin and endotoxin fragments across high:flux membranes, necessitate the use of quch
fluid to minimize patient risk.

A.2 Che

When this

mical contaminants in dialysis fluid

document was being developed; ,the need to include maximum levels for chemfical

contamina
chemical c
dialysis fly

from water

including t

hts in dialysis fluid was discussed: It was proposed that the maximum allowable level
pbntaminants in dialysis fluid should be the same as those in the water used to prepare
id since there were no datasupporting the need for lower levels. Dialysis fluid is prepd
and concentrates, meeting the requirements of ISO 23500-3:2019 and ISO 23500-4:2
he same requirements.for maximum levels of chemical contaminants that were proposed

inclusion i this document. Betause the water and concentrates are combined using individual dial

machines d

r central dialysisfluid delivery systems that are required to be constructed of materials

s of
the
red
D19,
for
ySis
that

do not cont
allowable
unnecessa

ribute chemical contaminants to the dialysis fluid, it was concluded that including maxinjum
evels of cheriical contaminants in the dialysis fluid would be redundant and impos¢ an
'y burdernon dialysis facilities.

A.3 Test

sAfor conformity with microbiological requirements

The original clinical observations showing a relationship between bacterial levels in dialysis fluid and
pyrogenic reactions were based on cultures performed with standard methods agar (SMA), a medium
containing relatively few nutrients[11]. Later, the use of tryptic soy agar (TSA), a general-purpose
medium for isolating and cultivating fastidious organisms was recommended because it was thought
more appropriate for culturing bicarbonate-containing dialysis fluid.

Recommended methods for assaying fluid microbiological content are shown in Table 1. Such methods
provide only a relative indication of the bacterial bioburden rather than an absolute measure.
Different media types and incubation periods can result in varying colony concentrations and types of
microorganisms recovered|[8][46][48],

The use of Reasoner’s 2A agar (R2A) has been shown in previous studies to result in higher colony counts

than tryptic soy agar (TSA) for water and dialysis fluids samples[42]. In a more recent publication, 2016,
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the authors indicated that there were no significant differences for comparisons of bacterial burden of
standard dialysis water and standard dialysis fluid yielding colony counts 250 CFU/ml when assayed
using R2A and TSA at the conditions stated abovel8].

Tryptone glucose extract agar (TGEA) incubated at 17 °C to 23 °C for a period of 7 days also yielded
higher colony counts than TSA[6]l. Maltais et al.[8] in their comparison of this medium with TSA also
showed that the proportion of standard dialysis water samples yielding colony counts 250 CFU/ml was
significantly different from that found using TSA at an incubation temperature of 35 °C to 37 °C and an
incubation time of 48 hours (p = 0,001). The proportions of dialysis fluid samples in which microbial
burden was 250 CFU/ml were not significantly different on the two media (TGEA and TSA) and their

res

ective incubation conditions

The
e.g.
flui
suc
disg
safe
reg

The
of 1
toh
wit
sub
pro

Thd

in dialysis units[51]1[52][53],

The
Cur
fila
for

Aga
rec
ith
the

culture medium and incubation times selected should be based on the type of fluid tob
standard dialysis fluid, water used in the preparation of standard dialysis fluid, @iltrapy
1, water used for the preparation of ultrapure dialysis fluid or fluid used foryon ling

dvantages and sensitivity of each of the suggested methods. It should{also ensure t
ty is safeguarded, allow for consideration of local laboratory working/practices, and th
ilatory and reimbursement requirements can be met.

membrane filtration technique is applied when higher sensitivityis required or desirg
irger volumes (up to 1 000 ml) will provide greater sensitivity, but the improved sensit

h the most sensitive techniques, conformity with the stpihgent requirements for onlin
stitution fluid cannot be demonstrated by culturing;it has to be ensured by use of
Cess.

presence of non-tuberculous mycobacteria has*been associated with several outbreaks

recovery of fungi from dialysis fluid. implies a potential risk for haemodialysis g
rently there are no requirements for routine surveillance for the presence of fungi (i.e.
mentous fungi), however if an indigation is required, membrane filtration is the preferr
the obtaining a sample for analysis. The culture media used should be Sabouraud, or M
r (MEA) media. An incubation temperature of 17 °C to 23 °C and an incubation time of 168
pbmmended. Other medium,Sincubation conditions and colony counting times can be use

cited methods.

e analysed
re dialysis
b therapies

h as haemodiafiltration. The method selected should be based on the analysis of the gdvantages,

hat patient
ht the local

d. The use
vity needs

e balanced against the increased risk of contamination ineollecting and handling the sample. Even

b prepared
h validated

finfection

atients[50].
[yeasts and
ed method
alt Extract
h (7d)are
d provided

hs been demonstrated that.such methods have been appropriately validated and are comparable to
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Annex B
(informative)

Reference tables

Table B.1 — Maximum allowable levels of toxic chemicals and dialysis fluid electrolytes in

dialysis watera

Contaminant Maximum concetraion
mg/1b
Contaminants with documented toxicity in haemodialysis
Aluminium 0,01
Total chlorinec 0,1
Copper 0,1
Fluoride 0,2
Lead 0,005
Nitrate (as N) 2
Sulphate 100
Zinc 0,1
Electrolytes normally included in dialysis fliid
Calcium 2 (0,05 mmol/1)
Magnesium 4 (0,15 mmol/1)
Potassium 8 (0,2 mmol/1)
Sodium 70 (3,0 mmol/I)

a  The physician in charge of dialysis has the ultimate responsibility for ensuring
the quality of water used for dialysis.

b Unless otherwise indicated.

¢ When chlorine i§ added to water, some of the chlorine reacts with organic
materials and metals in the water and is not available for disinfection (the chlorine
demand of the water). The remaining chlorine is the total chlorine, and is the sum of
free or non bound<chlorine and combined chlorine.

There is, 10 direct method for the measurement of chloramine. It is generally
establish€d” by measuring total and free chlorine concentrations and calculating
the différence. When total chlorine tests are used as a single analysis the maximum
levelMor both chlorine and chloramine should not exceed 0,1 mg/1. Since there is no
distinction between chlorine and chloramine, this safely assumes that all chlorine
present is chloramine.

If verifying disinfectant removal from the dialysis equipment, effluent, free chlorine

measurement is acceptable to the limits specified by the manufacturer.

NOTE The maximum allowable levels of contaminants listed in Tables B.1 and B.2
include the anticipated uncertainty associated with the analytical methodologies
listed in Table B.3.
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Table B.2 — Maximum allowable levels of other trace elements in dialysis water

. Maximum concentration
Contaminant
(mg/1)
Antimony 0,006
Arsenic 0,005
Barium 0,1
Beryllium 0,000 4
Cadmium 0,001
Chrommiumm 0017
Mercury 0,000 2
Selenium 0,09
Silver 0,005
Thallium 0,002
NOTE The maximum allowable levels of contaminants listed in Tables B.1 and B.2
include the anticipated uncertainty associated with the analytical methodologies
listed in Table B.3.

Chemical analyses of the substances listed in Tables B.1 and B.2-Can be obtained by usirlg methods

refgrenced by ISO, the American Public Health Association, or the' US Environmental Protect

or

on Agency,

bther equivalent analytical methods. Where testing for‘the individual trace elements listed in

Tabje B.2 is not available, an analysis for total heavy metal§ can be used with a maximunp allowable
levgl of at 0,1 mg/1.

Table B.3 — Analytical test methods for chemical contaminants

(Jontaminant Analytical techhique Reference, method nunber
. Inductively coupled plasm@mass spectrometry 150 17294-2:2016
Aluminium . .
or Atomic Absorption (electrothermal) American Public Health As¢n, #3113
Antimon Inductively coupléd plasma mass spectrometry 150 17294-2:2016
Y or Atomit Absorption (platform) US EPA, #200.9
Arsenic Inductively coupled plasma mass spectrometry 150 17294-2:2016
or Atemic Absorption (gaseous hydride) American Public Health Asgn, #3114
Barium Inductively coupled plasma mass spectrometry 150 17294-2:2016
or Atomic Absorption (electrothermal) American Public Health As¢n, #3113
Bervilium Inductively coupled plasma mass spectrometry 150 17294-2:2016
y or Atomic Absorption (platform) US EPA, #200.9
Cadndiim Inductively coupled plasma mass spectrometry 150 17294-2:2016
or Atomic Absorption (electrothermal) American Public Health Asgn, #3113
Inductively coupled plasma mass spectrometry I1SO 17294-2:2016
or EDTA (Ethylene diamine tetra acetic acid) ] ]
Calcium Titrimetric Method, or American Public Health Assn, #3500-Ca
Atomic Absorption (direct aspiration), or ) ) D
Ion Specific Electrode American Public Health Assn, #3111B
DPD (N-Diethyl-p-Phenylenediamine)Ferrous
Titrimetric Method, or
Total chlor DPD (N-Diethyl-p-Phenylenediamine)Colouri- | American Public Health Assn, #4500-Cl F
otal chlorie metric Method American Public Health Assn, #4500-Cl G
Thio-Michler’s Ketone (TMK/MTK) colourimet-
ric method
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Table B.3 (continued)

Contaminant Analytical technique Reference, method number
Chromium Inductively coupled plasma mass spectrometry 150 17294-2:2016
or Atomic Absorption (electrothermal) American Public Health Assn, #3113
Inductively coupled plasma mass spectrometry IS0 17294-2:2016
Copper or Atomic Absorption (direct aspiration), or American Public Health Assn, #3111
Neocuproine Method American Public Health Assn, #3500-Cu D
Ion chromatography or lon Selective Electrode ISO 17294-2:2016
Maotlbaod
Fluorifde sodium 2-(parasulfophenylazo)-1,8-dihy- 150 10359-1:1992
droxy-3,6-napthalenedisulfonate (SPADNS) | American Public Health Assn, #4500-F- C
Method American Public Health Assn, #4500-F- D
Lead Inductively coupled plasma mass spectrometry IS0 17294-2:2016
or Atomic Absorption (electrothermal) American Public Health Assn, #311B
Inductively coupled plasma mass spectrometry 150 1723572:2016
Magnesjium or Atomic Absorption (direct aspiration) American Public Health Assn, #311|l
Ion chromatography BPA 300.7:1986
Mercury Flameless C(.)ld Vapor Technlque Américan Public Health Assn, #311p
(Atomic Absorption)
ISO 10304-1:2007
Ion chromatography or
; ISO 7890-3: 2017
Nitrate Spectrophotometric method using[ sulfosalicytic ) )
acid or Cadmium Reduction Method American Public Health Assn, #4500-
NO3 E
Inductively coupled plasma mass spectrometry 150 17294-2:2016
p / or Atomic Absorption (direct aspiration), or American Public Health Assn. #3111
otassijum . )
Flame Photometric Methed, or American Public Health Assn, #3500-K D
lon Specific Electrpde American Public Health Assn, #3500-K E
Inductively coupled plasma’mass spectrometry 150 17294-2:2016
Selenigim or Atomic Absorption, (gaseous hydride), or American Public Health Assn, #3114
Atomic Absorption (electrothermal) American Public Health Assn, #311B
Si Inductively coupléd plasma mass spectrometry IS0 17294-2:2016
ilver : .
or Atonti¢Absorption (electrothermal) American Public Health Assn, #3118
Inductively coupled plasma mass spectrometry 1SO 17294-2:2016
Sodiukn orAtemic Absorption (direct aspiration), or . )
Flame Photometric Method, or American Public Health Assn, #311
Ion Specific Electrode American Public Health Assn, #3500-Na D
[SO 10304-1:2007
Sulfate Ion chromatography or Turbidimetric Method American Public Health Assn,
Thallium Inductively coupled plasma mass spectrometry IS0 17294-2:2016
or Atomic Absorption (platform) US EPA, 200.9
European Pharmacopoeia, 2.4.8
Total heavy metals Colourimetric
US Pharmacopoeia, < 231 >
Inductively coupled plasma mass spectrometry 150 17294-2:2016
Zinc or Atomic Absorption (direct aspiration), or American Public Health Assn, #3111
Dithizone Method American Public Health Assn, #3500-Zn D
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