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56 Foreword

57 ISO (the International Organization for Standardization) is a worldwide ‘federation
58  standards bodies (ISO member bodies). The work of preparing International

59  carried out through ISO technical committees. Each member body intere

60 technical committee has been established has the right to be reg

61 International organizations, governmental and non-governmental, in(lidgison w

62  the work. ISO collaborates closely with the International Electrote
63 matters of electrotechnical standardization.

64 International Standards are drafted in accordance with the
65 Part 2.

66  The main task of technical committees is to prepare In 2
67 Standards adopted by the technical committees are circulated to \thhe/member bodies for voting.
68 Publication as an International Standard requires approval by at least 75 %_.of the member bodies
69 casting a vote.

70  Attention is drawn to the possibility that some/of the'elements of this document may be the subject of
71 patent rights. 1ISO shall not be held responsible for identifying any or:all such patent rights.

72 ISO 13959 was prepared by Technical Ce
73 implants and extracorporeal systems.

ISO/TC 150, Subcommittee SC 2, Cardiovascular

74 This second edition cancels and r ces:the first-edition, which has been technically revised.
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Introduction

Assurance of adequate water quality is one of the most important aspects of ‘e safe and

effective delivery of haemodialysis, haemodiafiltration or haemofiltration.

weekly oral intake above 12 litres. This near 40-fold in
monitoring of water quality to avoid excesses of know

this International Standard was published it was premature to speci
contaminants below those published by various regulatory authorities.
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DRAFT INTERNATIONAL STANDARD ISO/DIS 13959

101 Water for haemodialysis and related therapi

102 1 Scope

103  This International Standard specifies minimum requirements for watek to-be used |
104 concentrates, dialysis fluids for haemodialysis, haemodiafiltration and i
105 reprocessing of haemodialysers.

the preparation of
tion and for the

106  This standard does not address the operation of water f
107  treated water with concentrates to produce the dialysis fluid
108 the sole responsibility of dialysis professionals.

109 This International Standard does not apply to dialysis fluid Yfegenerating systems.

110 2 Terms and definitions
111 For the purposes of this document, the fi ms and.definitions apply.

112 2.1

113 action level
114 concentration of a contaminant
115 unacceptable levels

hich”steps: should be-taken to interrupt the trend toward higher,

116 2.2
117 chlorine, total
118 sum of free and combined chlorine

119 NOTE chlorine can exist.in water-as dissolved molecular chlorine (free chlorine) or in chemically combined forms
120 (combined chlorine). € oramineis, used to disinfect water supplies, chloramine is usually the principal
121 component of combined chlaring’

122
123
124
125

126

aqueous fluid containing electrolytes, buffer, and, usually, glucose, which is intended to exchange
130 solutes with blood during haemodialysis

134 NOTE 2 In some cases, glucose is also known as dextrose.

135 NOTE 3 Dialysis fluid does not include prepackaged parental fluids used in haemodiafiltration.

© 1SO 2007 — Al rights reserved 1
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136 25

137  dialysis water
138 water that has been treated to meet the requirements of this standard and which is suitable
139 haemodialysis applications, including the preparation of dialysis fluid, reprocessing of d
140 preparation of concentrates and preparation of substitution fluid for online convective therapies

141 26
142  endotoxin
143 major component of the outer cell wall of gram-negative bacteria

144 NOTE Endotoxins are lipopolysaccharides, which consist of a polysacchari alently bound to lipid A.
145 Endotoxins can acutely activate both humoral and cellular host defences, leading to a syndrome characterized by
146 fever, shaking, chills, hypotension, multiple organ failure, and even death if allowed to enter the circulation in a
147 sufficient dose (see also pyrogen).

148 2.7
149 EU
150 endotoxin units
151 units assayed by the Limulus amoebocyte lysate (LAL) met

d wh for endotoxins

152 NOTE 1 Because the activity of endotoxins depends on the bacteria from
153 referred to a standard endotoxin.

they are derived, their activity is

154 NOTE 2 In some countries, endotoxin concentrati
155 harmonization of endotoxin assays, EU and IU ar

s are-expressed in international units (1U). Since the 1983
uivalent.

156 2.8
157 feed water

158  water supplied to a water treatment system aran in al-component of the system

159 2.9

160 LAL

161 Limulus amoebocyte lysate
162  assay used to detect endotoxi

163 NOTE The detection method uses the che
164 to endotoxin.

al specific response of the horseshoe crab (Limulus polyphemus)

165 2.10
166 microbial

167 referring to microscopic é; i

any form of microorganism (e.g. bacteria, yeast, fungi, and algae) or with the by-
adr organisms such as endotoxins, exotoxins, and microcystin (derived from

ms, bacteria, fungi, and so forth

2 © 1SO 2007 — All rights reserved
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3 Dialysis water requirements

3.1 Dialysis water verification and monitoring

The quality of the dialysis water, as specified below, shall be verified upon/installation_of a water

treatment system. Monitoring of the dialysis water quality shall be carried out the

3.2 Microbiological requirements

Total viable microbial counts in dialysis water shall be less than 100
legislation or similar. An action level shall be set based on knowledge
system. Typically, the action level will be 50 % of the maximum allo

as required by national

Endotoxin content in dialysis water shall be less than 0,25 EU/mL, or as requi
similar.

NOTE See A.1 for a history of these requirements.

3.3 Chemical contaminants

Dialysis water shall not contain chemicals at concentrations in excess ofithose in Tables 1 and 2, or
as required by national legislation or similar.

NOTE See A.2 for explanation of values suppli

Where the dialysis water is used for the ssing of haeémodialysers, (cleaning, testing and mixing
of disinfectants) the user is cautioned that.the" dia water(shall meet this standard. The dialysis
water should be measured at the input'to the-dialyser regrocessing equipment.

Table 1 — Maximum allowgble Ieve f toxiec.chemicals and dialysis fluid electrolytes in
dla|yS|S water

on<m|nant Maximum Concentration (mg/L)”
Contaminants with documented toxmlt\m\\alemodialysis

Aluminium 0,01

\ ‘Tm%l chlorine 0,1
Copper 0,1
Fluoride 0,2
Lead 0,005

> ) Nitrate (as N) 2

Sulphate 100
Zinc 0,1

Electrolytes normallyincluded in dialysis fluid

Calcium 2 (0,05 mmol/L)

\ \ Magnesium 4 (0,15mmol/L)
) / Potassium 8 (0,2 mmol/L)

Sodium 70 (3,0 mmol/L)

® Unless otherwise noted.

3 Th%h/sician has the ultimate responsibility for ensuring the quality of water used for dialysis.

© 1SO 2007 — All rights reserved
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198 Table 2 — Maximum allowable levels of trace elements in dialysis waté¢

Contaminant Maximum Concentration
(mgiL)

Antimony 0,006

Arsenic 0,005

Barium 0,1

Beryllium 0,0004

Cadmium 0,001 //‘\

Chromium 0,014 \ \

Mercury 0,0002

Selenium 0,09

Silver 0005 [/ )

Thallium 0002 \, ||

199 \\//

200 4  Tests for compliance with chemical-and microbiological requirements

201 4.1 Microbiology of dialysis water

202 Samples shall be collected where a dialysi
203 sample point in the distal segment of the-loop;tor W

204 Samples shall be assayed within
205 24 h of collection on a regular
206 using conventional microbiolog
207  techniques). Membrane filtration isthe preferred method for this test. The calibrated loop technique is
208 not accepted.

209  Culture media should be tryptone glucoseextract agar (TGEA), Reasoners 2A (R2A), or other media
210 that can be demonstrated-to_provide equivalent results. Blood agar and chocolate agar shall not be
211 used. Incubation temperatures. -0 ° C — 23° C and incubation time of 168 h (7 days) are
212 recommended. Other atio and temperatures may be used if it can be demonstrated that
213  they provide equivalent resylts. No method will give a total microbial count.

214
215
216

222

223 — Whiere such testing is available, the individual contaminants in Table 2 can be determined using
224 chemical analysis methods referenced in the American Public Health Association’s Standard
225 methods for the examination of water and wastewater, methods referenced in the U.S.
226 Environmental Protection Agency’s Methods for the Determination of metals in environmental
227 samples, and/or other equivalent analytical methods.
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��2!��n�F�h����K
�&���6�{`���i���B@��3���r����X��;���Z�c�R+Zdcp����Q,��xv ���eO�(���e�����5gp�*'

