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Foreword

This edition of CLSI GP40 includes updated information regarding the preparation and testing of reagent and other
purified water in medical laboratories. Specifications are based on measuring parameters that serve as indicators for the
total ionic, organic, and microbial contamination. Emphasis is placed on the value of trending these parameters as an
effective way to control the quality and consistency of purified laboratory water, as well as the importance of validating
that a given type of laboratory water is fit for its intended purpose. Guidelines for water purification system validation,
ongoing maintenance, and revalidation on a recurring schedule are provided.

The Type |, II, and Ill designations for types of purified laboratory water, used in the 3rd edition of CLSI GP40, have been
replaced with purity types that provide more meaningful specifications for medical laboratory testlng in this edition and
the 4th edition of CLSI GP40. Clinical laboratory reagent water (CLRW) can be used for g ications. In situations

in which the CLRW purity may not be satisfactory, or may not be required, a specifieg
validated as fit-for-purpose and used by a laboratory as a special reagegt water (SR

=d water can be

ded that water
Zition and the

be introduced by
orega total organic carbon (TOC)
.Itis acceptable to send

Resistivity measurement has been retained to monitor inorganic imp
purification systems include a stage to reduce organic contamination bu
4th edition recognize that organic contamination can be difficult to remove
components of water purification systems or biofilms, and must ba
parameter is included. Note that on-line or in-house measure
CLRW samples to a referral laboratory for TOC measureme

Plate counting of colonies is a widely used method for monito roorganisms in purified laboratory
water, and this edition continues to specify this ap ence and endotoxin testing are now
included as optional tests, because they provide P results can be determined quickly.
Specifications and methods for measuring gen carried forward from the 3rd edition
Resistivity is more sensitive than pH to H* inati istivi not a sensitive indicator of weakly

ionized contaminants, which can elut es from ion-exchange beds when they approach depletion.
Release of weakly ionized contaminants i ided by appropriate design and regular maintenance of ion-
exchange components.

cd Revision Process and replaces the 4th edition of the guideline, which

e made in this edition, including:
for molecular biology measurement procedures
+ Providing additional deta garding verification of commercially available bottled purified water

+ Updating water m
alert for water puri

to include electronic monitoring of water and records as well as electronic warnings to
lon equipment maintenance before failure

- Providing additional information on testing water for microbial contamination

+ Adding as Appendix A a comparison of specifications in CLSI GP40 with ASTM International specifications

Use of SYTO® 9 and Teflon® A in CLSI GP40 is not an endorsement on the part of CLSI. With each use of the trade name, “or the equivalent” is
added to indicate that CLSI GP40 also applies to any equivalent products.

vii
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+ Relocating to Appendix B technical details for sparging to remove dissolved CO, when necessary to measure
resistivity

+ Relocating to Appendix D technical details for epifluorescence assessment of microbial contamination

+ Relocating to Appendix E technical details for endotoxin testing

NOTE: The content of CLSI GP40 is supported by the CLSI consensus process and does not necessarily reflect the views of
any single individual or organization.

KEY WORDS

autoclave and wash water instrument feed water reagent water
clinical laboratory reagent molecular biology water special r
water

purified water water p

high-purity water
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Preparation and Testing of Reagent Water in the Medical
Laboratory

© Introduction

1.1 Scope
A number of types of purified water for use in medical laboratory testing procedures are specified:
« Clinical laboratory reagent water (CLRW)

- Special reagent water (SRW)

+ Molecular biology water, a type of SRW

+ Instrument feed water

+ Water supplied by a method manufacturer
+ Autoclave and wash water

+ Commercially bottled, purified water

Procedures are provided for measuring parameters that monitog 2 | contamination in
purified laboratory water. These parameters should be moni pntify trends in performance so
mendations are provided to
he laboratory that a selected
type of water is fit for its intended purpose. Sugge etion of water purification systems
are included.

It is beyond the scope of CLSI GP40 to reco i ation systems. Instead, CLSI GP40
provides information about discrete p 1
various combinations to achieve and mai ater purity.

1.2 Introduction

CLSI GP40 recommends meg
as a means of QC for pug
total organic carbon (TO
microorganism contamination. Epifluorescence and endotoxin testing are included as optional approaches

for measuring contamination from microbial sources. Particulate contamination is controlled by including
appropriate filtration, or distillation, in the purification system. CLSI GP40 is not intended to ensure the adequacy
of purified water for a given laboratory application; rather, water of a specified purity must be validated as fit for
use in a particular laboratory application. Any parameters used to specify a type of purified water, or to monitor
the performance of a purification system, must be measured frequently enough to detect potential changes in
the system, and the measurement results should be monitored for trends to anticipate maintenance before the
water quality degrades to a point that will cause problems with laboratory testing.

g certain parameters of purified water used in medical laboratory applications
n systems. The parameters are resistivity, an indicator of ionic contamination;
, an indicator of organic contamination; and viable plate counts, an indicator of

2 © Clinical and Laboratory Standards Institute. All rights reserved.
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© specifications

Specifications or recommendations are provided for seven types of purified water intended for different needs in
medical laboratory testing. At some stage in the preparation of every type of purified water, the water must meet
or exceed regulations for potable drinking water comparable to those of the European Union, Japan, or the United
States.

All of the parameters associated with a water specification must be measured at the same time water
purification systems are operating routinely. Insofar as it is reasonable to do so, samples must be obtained
for measurement, or on-line measurements made, after the last purification component and as close to the
purification system output as possible. Where any purification or storage components exist after an on-
line measurement, the user should validate that the water remains fit for purpose. When systems include a
recirculating loop to distribute water to remote points of use, samples must be obtaineg
on-line measurements made, at or after the last port of the loop to ensure that conta
by the loop or as the result of backflow at one or more ports on the Ig

Ot introduced

2.1 Frequency of Monitoring Water Purity Paramete

a type of purified water, or to
gh and the results monitored for
Roratory must determine how
find how often to revalidate the

trends to detect changes and initiate maint
often to measure the parameters of its pur

specification condition could have existed and
between measurements. Risk will increase as the time

2.2 Organization of Water Jlrity Specifications

This subchapter is provi y as an organizational outline to facilitate the use of CLSI GP40; it is not intended
as a summary nor is it intended to have any significance outside the context of CLSI GP40. A comparison of
specifications in CLSI GP40 with those from ASTM International (ASTM) is provided in Appendix A.

2.2.1 General Concepts Applicable to All Types of Water

The product water meeting a set specification must be validated as fit for purpose for each laboratory procedure
in which it is to be used (see Subchapter 3.1). The system producing purified water must be validated to meet the
user requirements specification (URS) (see Subchapter 3.3).

10 © Clinical and Laboratory Standards Institute. All rights reserved.
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