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Foreword

This edition of the guideline includes updated information regarding the preparation and testing of reagent
water in clinical 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. A
new section provides guidelines for water purification system validation, ongoing maintenance, and
revalidation on a recurring schedule.

vious edition, have
or clinical laboratory
e Il water for

The Type I, 11, 111 designations for types of purified laboratory water, used in th
been replaced with purity types that provide more meaningful specificatio
testing. Clinical laboratory reagent water (CLRW) can be used in place of

most applications. In situations in which the CLRW purity may not or may not be
required, a specified type of purified water can be validated as fit-for-purpos ory as
a special reagent water. Autoclave and wash water will generally be a satisfac or Type
III water. The definitions of the new types of water mclude parameters that we n previous

Resistivity measurement has been retained to monitg e previous edition
recommended that water purification systems incl c contamination, but
required no control. This edition recognizes that Q difficult to remove from

ation systems or biofilms, and must be
. has been added. Note that on-line or in-
house measurements of TOC are not requ is aeceptable to send CLRW samples to a referral
laboratory for TOC measurement. (See Sec additional information on contamination risks
when TOC is at low levels.)

Plate counting of colonies is a wi oring the level of microorganisms in purified
laboratory water, and this edition ify this approach. However, epifluorescence and
endotoxin testing have been added as Qpti because they provide additional information and
results can be determinég

Specifications and method and silicates, as SiO,, have not been carried forward from
the previous : i 3’ more sensitive than pH to H™ and OH™ contamination. Resistivity is not
a sensitiv ionized contaminants, which may elute as concentrated pulses from ion-
exchang pach depletion. However, the release of weakly ionized contaminants

of the guideline, e most clinical laboratory applications do not require sterile water. Water can be
sterilized as necessary for some applications; however, the method of sterilization may degrade the purity
of the water.
Key Words

Autoclave and wash water, bottled water, clinical laboratory reagent water, high-purity water, instrument
feed water, purified water, reagent water, special reagent water, water purification

Xi
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Preparation and Testing of Reagent Water in the Clinical Laboratory;
Approved Guideline—Fourth Edition

1 Scope
A number of types of purified water for use in clinical laboratory testing procedures are specified:

clinical laboratory reagent water (CLRW);
special reagent water (SRW);

instrument feed water;

water supplied by a method manufacturer;
autoclave and wash water; and
commercially bottled, purified water.

Procedures are provided for measuring parameters that microbial

contamination in purified laboratory water. These parameters e to identify
trends in performance so corrective action can be taken before rameter excegeds specified limits
Recommendations are provided to control particulate a e guideline includes
validation by the laboratory that a selected type g d purpose. Suggested

It is beyond the scope of this guideline t acific types of water purification systems.
Instead, the guideline provides informatio i purification technologies and monitoring
strategies that can be applied in various combi 2 and maintain the required water purity.

3 ed in clinical laboratory testing. It can also become
an indirect component o washing and sanitizing instruments and laboratory ware,

generating autoclave stea

asuring certain parameters of purified water used in clinical laboratory
ity control for purification systems. The parameters are: resistivity, an
total organic carbon, an indicator of organic contamination; and viable
microorganism contamination. Epifluorescence and endotoxin testing are
included as optional oaches for measuring contamination from microbial sources. Particulate
contamination i d by including appropriate filtration, or distillation, in the purification system.
The guideline is not intended to assure 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.

Other organizations have published guidelines and specifications for purified water intended for various
applications. Water conforming to the guidelines and specifications of these organizations may or may
not be equivalent to the types of purified water described in this CLSI guideline. Any type of purified
water should be validated as fit for purpose before being used in clinical laboratory testing.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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3 Definitions

absorption — a process by which a substance is taken up chemically or physically in bulk by a material
(absorbent) and held in pores or interstices in the interior; NOTE: See also adsorption, sorption.

accuracy — closeness of agreement between a test result and the accepted reference value (1SO 3534-1)*;
NOTE: Accuracy of a measurement is defined as the closeness of the agreement between the result of a
measurement and a true value of the measurand (VIM93).?

activated carbon — porous carbon material used for removal of impurities; NOTE: See Section 6.5 for
details.

adsorption — adherence of molecules, atoms, and ionized species of gas or li ce of another
substance (solid or liquid) as the result of a variety of weak attractions tha i an der Waals,
and surface-active (hydrophobic/hydrophilic) forces; NOTE: See also absor

anion exchange resin — an ion-exchange resin with immobilized positively c ange sites,
which can bind negatively charged ionized species.

azeotrope — a blend of two or more components
compositions that are the same at a given temperature

and liquid phase

bactericide — a chemical or physical agent that ki
biocide — a chemical or physical agent that i ms (as used in this document).

biofilm — microorganisms, enclosed in a glyc accharide matrix, that adhere to each other
and/or to surfaces and may form opic la

CA membrane — a reverse 0Smosis cted of cellulose diacetate/triacetate.

calibration — the set @ i ish, under specified conditions, the relationship between
values of quantities indicate asuri rument or measuring system, or values represented by a

material measure or a refe he corresponding values realized by standards (VIM93).2
catalyst — eases the kinetics of a chemical reaction without being consumed in the
reaction,

colloid — small, rticles that will not settle out of a solution.

concentrate — the liquid containing dissolved and suspended matter that concentrates on one side of a
membrane.

condenser — the stage of a distillation system that removes sufficient heat from a vaporized liquid to
cause the vapor to change to a liquid phase.

conductivity — conductivity is the reciprocal of resistivity; NOTE: For water purification systems,
conductivity is usually reported in microsiemens per centimeter (uS/cm).

contactor membrane — a hydrophobic membrane used in removing dissolved gases from water.

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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The Quality System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality system approach in the development of
standards and guidelines, which facilitates project management; defines a document structure via a template; and
provides a process to identify needed documents. The approach is based on the model presented in the most current
edition of CLSI/NCCLS document HS1—A Quality Management System Model for Health Care. The quality
system approach applies a core set of “quality system essentials” (QSEs), basic to any organization, to all operations
in any healthcare service’s path of workflow (i.e., operational aspects that define how a particular product or service
is provided). The QSEs provide the framework for delivery of any type of product or service, serving as a manager’s
guide. The quality system essentials (QSEs) are:

Documents & Records Equipment Information Management S Improvement
Organization Purchasing & Inventory Occurrence Management ice & Satisfaction
Personnel Process Control Assessment

GP40-A4-AMD addresses the quality system essentials (QSEs) indicated by an iption of the other
documents listed in the grid, please refer to the Related CLSI/NCCLS Publications se i
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Adapted from CLSI/NCCLS document HS1—A

48 ©Clinical and Laboratory Standards Institute. Al rights reserved.
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Related CLSI/NCCLS Publications”

C24-A2 Statistical Quality Control for Quantitative Measurements: Principles and Definitions; Approved
Guideline—Second Edition (1999). This guideline provides definitions of analytical intervals, planning of
quality control procedures, and guidance for quality control applications.

EP7-A2 Interference Testing in Clinical Chemistry; Approved Guideline—Second Edition (2005). This document
provides background information, guidance, and experimental procedures for investigating, identifying, and
characterizing the effects of interfering substances on clinical chemistry test results.

GP2-A5 Laboratory Documents: Development and Control; Approved Guideline—Fifth Edition (2006). This
document provides guidance on development, review, approval, management, and use of policy, process, and
procedure documents in the medical laboratory community.

- Proposed-level documents are being advanced through the Clinical and Laboratory Standards Institute consensus process;
therefore, readers should refer to the most current editions.

©Clinical and Laboratory Standards Institute. All rights reserved. 49
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