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

Attention is drawn to the possibility that some of the elements of this document may'be the subjeq
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Introduction

Validation of an ISO biotest standard aims to estimate the uncertainty of results by means of an
interlaboratory trial. This validation program typically involves three major steps.

a) Demonstration of readiness for testing: This 1st step is an opportunity for the lead laboratory to

ensure that recommended instrumentation is in place and that test organism and cell cul

tures have

been established using performance measures to ensure healthy organisms or cultures are used in
testing. These conditions are typically part of the clause/subclause entitled "Test organisms" or

"Test material” in an ISO standard.

b)

For
of 1
wayf

An

Demonstration of laboratory capability and transferability of the biotest: In thisZn

interlaboratory testing round with a reference compound added either to a sglid mat
liquid medium according to the biotest method to be validated. The ability/te)conduct
standard is demonstrated by fulfilling the validity criteria (e.g. variabilityyof controls

laboratory for the final method validation step.

Method validation: The 3rd step involves only laboratories who have demonstrated the ¢
conducting the ISO standard under development (step b). In cage of validation of an ecotq
or microbiological testing method, one or two rounds of interlaboratory method valid
using a contaminated environmental sample (or samples) are conducted and the re
each round are used to calculate the intralaboratory and interlaboratory variability
testing standard as a demonstration of method pregision (Annex A). If repeated testi
the biotest are feasible, repeatability is determined. For the validation of ecotoxicologic

This holds true especially for methods of which the results are reported in terms of a q
measurement such as a biological equivalence concentration. Obtained results ar
confirming or adjusting the validity criteria.

he standard (e.g. contaminated soils, amended soils, soils after remediation, waste
tewaters, eluates, surface water, groundwater, sediments and extracted samples).

pverall schema of the validation process can be found in Annex D.

1 step, the

participating laboratories aim to achieve successful control performance during-this pireliminary

rix or to a
Lhe testing
expressed

as the coefficient of variation for the number of juveniles in a reproduction test) and qyalifies the

xpertise in
xicological
ation trial
sults from
of the ISO
ng runs of
hl methods

it can be useful to evaluate the correctness ofithe measured effect - the measuremen|t trueness.

lantitative
e used for

the validation study, representative Samples should be selected according to the intended scope

materials,
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TECHNICAL SPECIFICATION ISO/TS 5594:2022(E)

Soil and water quality — Guidance and requirements for
designing an interlaboratory trial for validation of biotests

1 Scope

This document aims to assistin designing and organizing trials for validation of biotests. The validation
actjvities during the different steps of the standardization process are described. This| document
comprises the overall data evaluation and subsequent validation study conclusion.

Thik document is intended for the validation of biotests which can differ in their experimental design
and endpoints. It is possible that some of the requirements of this document ate“not applitable to all
test methods.

2 |Normative references

Thdre are no normative references in this document.

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.
[SOjand [EC maintain terminology databases for use-in standardization at the following addyesses:

— |ISO Online browsing platform: available athttps://www.iso.org/obp

— |IEC Electropedia: available at https://Www.electropedia.org/

31
cortrol
material and/or matrix that duplicates all factors that can affect results except the specific cpndition or
tregtment being studied

Notp 1 to entry: In toxicity(tests, the control should have all the same conditions as in the treatment ekposure but
wit[;)ut the toxicant.

[SOURCE: Environment Canada 2005]

3.2

endpoint

statistically derived toxicity threshold (e.g. EC50)

'.___- Hronmen nad 00 A difie h mmendation o4 h m robserved

variables, such as size, is deleted]

3.3
lead laboratory
laboratory responsible for organization of the interlaboratory validation study

©1S0 2022 - All rights reserved 1
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3.4

measurement trueness

trueness of

trueness

measurement

closeness of agreement between the average of an infinite number of replicate measured quantity

values and

areference quantity value

Note 1 to entry: The requirement for an infinite number of replicate measurements has a theoretical background.
In practice a large series of test results is used to estimate the measurement trueness.

[SOURCE: ISO/IEC Guide 99:2007 2.14, modified — Notes to entry have been replaced]

3.5
performa
measures

Note 1 to en
[SOURCE:

3.6
precision
closeness
measurem

Note 1 to e
standard dd

Note 2 to e
intermediaf
(see ISO 572

Note 3 to
measureme

Note 4 to en

[SOURCE: JCGM 200:2012]

3.7
prevalida
initial pha

Note 1 to ej
of a test me
to reduce i
available, li

[SOURCE:

3.8
reference

hce characteristics
f the performance of a test under specific conditions, including its reliability and accurad

DECD 2005]

of agreement between indications or measured quantity values obtained by repli
ents on the same or similar objects under specified conditiois

htry: Measurement precision is usually expressed numerically by measures of imprecision, suc
viation, variance, or coefficient of variation under the spégcified conditions of measurement.

htry: The ‘specified conditions’ can be, for example,keépeatability conditions (3.10) of measureni

5-1).

nt precision, and measurement reprodueibility (3.11).

try: Sometimes “measurement precision” is erroneously used to mean measurement accuracy.

[ion
e(s) of a validation study

try: A small-gcale study intended to obtain preliminary information on the relevance and reliab)|
thod. Basedipnrthe outcome of those studies, the test method protocol may be modified or optim
itra- andfoy'interlaboratory variability and increase accuracy in subsequent validation studig
eraturédata may be used for this purpose.

y

try: Performance characteristics are an indication of the test’s usefulness, limitatiois) and relevance.

ate

h as

ent,

e precision conditions of measurement, or reproducibility conditions (3.12) of measurement

entry: Measurement precision is used td_ define measurement repeatability (3.9), intermediate

lity
zed
s. If

DECD:2005, modified — Reasons for performing prevalidation are not included]

compound

chemical for which the response of the test organism is known

3.9
repeatabi
measurem

lity
ent precision (3.6) under a set of repeatability conditions (3.10) of measurement

[SOURCE: JCGM 200:2012]
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3.10
repeatability condition

condition of measurement, out of a set of conditions that includes the same measurement procedure,
same operators, same measuring system, same operating conditions and same location, and replicate

measurements on the same or similar objects over a short period of time

Note 1 to entry: A condition of measurement is a repeatability condition only with respect to a specified set of

repeatability conditions.

[SOURCE: JCGM 200:2012]

31
re;J:'oducibility
megisurement precision (3.6) under reproducibility conditions (3.12) of measurement

Notp 1 to entry: Relevant statistical terms are given in ISO 5725-1 and ISO 5725-2.

3.1
remoducibility condition

condition of measurement, out of a set of conditions that includes (different locations,
mejsuring systems, and replicate measurements on the same or similanobjects

Notp 1 to entry: The different measuring systems may use different meaSurement procedures.

Notp 2 to entry: A specification should give the conditions changed)and unchanged, to the extent pra

[SOURCE: JCGM 200:2012]

31

interlaboratory method validation trial
int¢grlaboratory validation study in which all laboratories perform the same biotest using
material under testing and the same test protocol

Notg 1 to entry: The purpose of the test is toldetermine inter laboratory and, whenever possible, intr
varfability.

3.1

trapsferability

ability of a test procedure;to be accurately and reliably performed in independent,
labgratories

[SOURCE: OECD:2005]

4 |(Principle

Valldation-of a proposed test method is achieved through the demonstration of reasonable ¢

operators,

tical.

b the same

laboratory

competent

oefficients
]l method

of Intfalaboratory and interlaboratory variation, which have participated in the form
vallda . ! s o

entially be

determined. However, on occasion, the duration or workload of the test method prevents the analysis
by individual laboratories from being repeated. In case of missing experimental data obtained under
repeatability conditions, it is proposed to estimate repeatability from the confidence limits of the
toxic metric that integrates the variability of repeated measures of the biological variable in each
treatment/dilution (see Reference [67]). If appropriate, the measurement trueness of the method can
be determined in line with the method validation, in particular for methods the results of which are
reported in biological equivalence (BEQ) concentrations (see ISO 23196). The final decision to include
the measurement trueness in the interlaboratory method validation trial has to be taken by the lead

laboratory in consultation with other experts involved in the development of the method.
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5 Requirements, design and organization of method validation testing round(s)

5.1 General

A prerequisite for the performance of an interlaboratory trial is the method development has been
completed. As the aim of this kind of interlaboratory comparison is to evaluate the performance
characteristics of a biotest, technical aspects are defined within an interlaboratory method validation
trial procedure prepared by the lead laboratory and unique to each round of interlaboratory testing.
Specific features which are recommended to be addressed by lead laboratories are summarized in
Annexes F and G for terrestrial and water tests, respectively.

A lead labgratory should be able to demonstrate their level of competency for planning and conducting
the interlaboratory method validation trial. For example, the laboratory proposing to lead thevalidation
effort can gtate the years of experience of participating staff in conducting environmental toxicology
or microbiological testing (e.g., 10 + years); provide proof of recognised quality servige through a
laboratory| certification or accreditation program; provide proof that they have aAtrack record in
planning ajpd conducting multi-laboratory testing studies; demonstrate in writing that their staff have
a clear understanding of all steps the laboratory would be responsible for leading.an inter-laboratory
validation [program; clearly state their willingness to provide the materials to_culture or holding pnd
acclimatiop organisms required to conduct the new biological testing standard prior to and during|the
full validagion testing round; or, state their willingness to provide remoteyor on-site training to agsist
participating laboratories with preliminary steps needed to show their readiness to conduct the new
testing prdcedure. Specific suggestions and further details on stepsjand capability of a lead laboraﬂlory
and their staff are outlined in ISO 17043.

Within thelinterlaboratory method validation trial, the lead laboratory should:

— be responsible for the organization and performance,of the three validation steps (5.3, 5.4, 5.5]) or
interlgboratory testing rounds;

— prepare an interlaboratory method validation &rial procedure for each round of testing, defining all
technifal aspects of the performance of thebiotest;

— supply| the participants with the necessary instructions, test samples (e.g. contaminated s¢ils,
amended soils, soils after remediation, waste materials, wastewaters, eluates, surface wdter,
grounglwater, sediments and extracted samples) and materials selected by the lead laboratory] for
each t¢sting round;

— beresponsible for the analysis and reporting of results from each testing round;

— beresponsible forrequesting feedback from laboratory participants on the proposed interlaborallci)ry
method validation<ridl procedure prior to each testing round, through an organized tele- or video
confergence or e-mail exchange.

An example oftdifferent roles of personnel involved in organising of the interlaboratory method
validation trialhcan be found in ISO 5725-2:2019, Clause 6.

Unless requested otherwise by the lead laboratory, it is highly recommended to transfer all results
along with all test condition parameter measurements, immediately after completion of testing for
each specific testing round.

5.2 Prevalidation — Minimum requirements of test method performance

The primary step of method validation should rely on a thorough evaluation of the peer-reviewed
scientific literature and other relevant and credible reports and publications providing information
about the performance of the test method. This literature review should aim at identifying experimental
conditions which can have an impact on the outputs of a biotest. As a result, additional laboratory
experiments can be performed to refine and optimize the procedure accordingly. Special attention
should be paid to the ecological relevance of organisms and biological responses used in biological,
ecological and ecotoxicological testing with respect to the properties of the matrix to be considered, e.g.

4 © IS0 2022 - All rights reserved
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pH, organic matter, conductivity, clay content or turbidity. The interlaboratory method validation trial
design should cover the range of properties appropriate for the testing matrix (e.g. water, sediment,
soil) for which the biotest is relevant.

For the optimization of the biotest for ecotoxicity testing, controls have to be defined which differentiate
effects of intrinsic properties of the test samples from those caused by contaminants. For example, the
validation of a test with regards to its applicability in the risk assessment of contaminated sites, should
include a contaminated as well as a reference soil sample. The reference soil sample should have similar
intrinsic properties to the contaminated one, but contain no or negligible levels of the contaminants.

Test methods are often defined for two or more different type(s) of samples, for instance, contaminated
sites, amended soils, soils after remediation, waste materials (e.g. dredged material, municfpal sludge
fron a wastewater treatment plant, composed material, or manure, especially those for|p0ossible land
disposal), wastewaters, eluates, surface water, groundwater, sediments, chemicals.)Ideally, the test
method is validated using the most applicable contaminant or contaminated mediatype. Hqwever, full
valjdation of a method that incorporates a large variety of samples is typicallyinet possiblg. It can be

uny
exp
the

ecessary to perform such a wide validation if a limited number of samples is) to the lead
erts' opinion, considered representative of the most important fields<of-application. Fg
validation of a test method for evaluating the quality of surface waters (e.g. river wat

from a non-polluted upstream area and a downstream point affected by, diffuse pollution or

dis

harge), or the efficiency of wastewater treatment plants (e.g. using liquid samples of pre
ent and/or final treated effluent) should consider the selection of samples appropri

infl
ap]Jljication purpose.

laboratory
r example,
br samples
hn effluent
Ltreatment
hte for the

5.3] Firstvalidation step — Demonstration of participating laboratories’ readiness for
testing
Thq first step is to demonstrate the readiness ofparticipating laboratories to culture test|organisms

or
par
Thi
reg
org

5.4
tra

Thd
tral
intq
not

ell cultures and to conduct the testing staidard. It is recommended to evaluate readi
ticipating laboratories using a questionnaire or survey completed by each participant
5 questionnaire provides information‘to the validation trial coordinator of the lead

bnisms and conductance of the testprocedure.

Second validation step>— Demonstration of laboratory capability and

nsferability of the biotest

1sferability and @eliability of the test and to identify possible limitations of the test. Od
rlaboratory thethod validation trial rounds involving experienced laboratory parti
generate ¢comparable data. In such a situation, the lead laboratory can further restr

opt
co

ons to bfing a higher degree of standardization prior to the next round of inter-lab tes
uct or;sponsor additional method research to further standardize the culturing or te

of fhenéthodology. Results of the second validation step can be used in the design of
intdrlaboratory validation testing round.

hess of the
(Annex E).
laboratory

hrding the available technical know-how, experience and resources for the culturing of test

second step of ifiterlaboratory testing is used to perform a preliminary assessment of the

casionally,
Cipants do
ct method
[ing or can
bting parts
the future

At least one laboratory independent from the laboratory that developed the test method conducts the
full biotest for an initial assessment and review of its interlaboratory transferability and preliminary
reproducibility. Participating laboratories perform the biotest in control conditions and with a reference
compound with known toxicity at a specific test concentration or known concentration range provided
by the lead laboratory. Results are evaluated by the lead laboratory which can lead to optimization of
the organisms’ culturing and/or testing procedure. Only laboratories who pass the proposed validity
criteria (e.g. variability of controls expressed as the coefficient of variation, sensitivity, biological
response rate of the tested organisms in controls) should participate in the method validation testing
round (see 5.5). Involvement of inexperienced laboratories is outlined in 5.5.2. Integration of these
laboratories sometimes results in less precise conclusions leading to questions of test transferability.
In cases where the test method fails to provide sufficient reproducibility, depending on the degree of
failure, it can be considered for further optimization or can require further test method research. All
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requirements specified for the interlaboratory method validation trial in 5.5.5 are valid for the second
step.

5.5 Third validation step — Method validation

5.5.1 General

The third step involves a testing round (or rounds) to achieve method validation. The interlaboratory
method validation trial procedure is designed to evaluate the interlaboratory variability of the results
obtained. This is done by conducting the same measurements using the full test method in each
participating laboratory. Repeatability (intralaboratory variability) can be estimated if the tes‘ting
and data gnalyses are repeated by each laboratory. An alternative approach for the estimation of
repeatabillty using the confidence limits of the toxic metric that integrates the variability ofjrépedted
measures ¢f the biological variable in each treatment/dilution can be found in Annex B. If the output is
not a numgrical value (e.g. extraction of DNA), a specific approach is needed to evaluatereproducibility
(see 5.5.6)

5.5.2 Participating laboratories

ted
1 in
ries
des
ing

The numHi
performan|

er of participants has an influence on the reliability of ¢the statistically calculz
ce data. It is suggested to obtain valid datasets from a minimpwum of 6 laboratories locate
3 differenflcountries. Therefore, it is strongly recommended that a greater number of test laborato
and countiies be invited and participate in interlaboratory methodtalidation trials. Annex C prov
guidance on how to proceed if a lower number of valid datasets isiachieved by calculating and repor
the uncertpinty of the reproducibility variance.

Participatipn in this kind of trials is voluntary, and each*participant laboratory should be given a

code (that
the validat
that are ey
lead laborj
propose a

An invitat

can be communicated to the respective laboratory) to maintain anonymous the sourc
ion trial datasets. If the call for participants yields an insufficient number of laborato
perienced with the method, assistance(in applying this method should be provided by

blanning teleconference).

on to interested interlaboratory participants shall be circulated well in advance of

b of
ries
the

itory (e.g. offer to train personnel at{inexperienced laboratories, host a training workshop,

the

interlabord
the interla
prior to th
their inter
trial.

itory method validation triallaunch. It is recommended that the lead laboratory organiz
boratory program circutate’the invitation to potential participating laboratories five morths
e start of the first round of interlaboratory testing. Laboratories should be asked to express
st in participating‘within four weeks of receiving the announcement of the interlaboratory

ing

If a full v4 her

interlabord

ilidation of @‘method is already present, the method may be adopted without a furt
itory method validation trial.

5.5.3 Samples

Sample matricesshatt reftect the scopeof the test method {see 5-2)No furtherinformmatiomr about the

expected values of estimated parameters should be given to participants. Every participant has to
perform the biotest in a number of replicates specified by the interlaboratory method validation trial
procedure. Each laboratory needs to receive a sufficient quantity of sample or subsamples. Samples
shall be clearly labelled (e.g. number of sample or subsample, participant name, matrix, date).

If the determination of the measurement trueness is included in the validation trial a true measurement
value is required. Such a true value is of theoretical nature and can only be determined by using
a suitable reference material, by a reference to another, validated measurement method or by the
preparation of a known reference sample. In the latter case, the environmental matrix to be assessed,
for example, surface water or an eluate, is spiked with a defined amount of a reference compound with
a known toxic effect potency for the method under investigation. Both the spiked and the respective
un-spiked samples shall be included in the interlaboratory method validation trial where the un-spiked
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sample should produce no effect. Alternatively, synthetic or artificial environmental matrices such as
synthetic sewage (see Reference [61]) can be used to produce a defined no-effect sample. In either case,
the lead laboratory should verify the correct spiking and the stability of the reference compound in the
environmental matrix by a pre-test.

Information on the stability and homogeneity of subsamples shall be provided along with the final date
for testing initiation. Storage conditions (e.g. temperature range, protection from light) are important
points to be outlined in the interlaboratory method validation trial procedure. Compliance with the
critical conditions needs to be considered by the lead laboratory coordinator when shipping the

samples to other countries. It is the responsibility of the organizer to choose a proper way of sample
dissemination or distribution

If the concentrations of a chemical substance are estimated within the biotest, standartll solutions
for [checking calibration and additional information can be provided by the lead labpratgry to help
labgratory participants establish and conduct the biotest in their laboratories.

Thd lead laboratory should request that all participating laboratories ship a subsample of the|test media
to 4 common analytical laboratory under contract to the lead laboratory, for'chemical confijrmation of
the|nominal test concentration when a reference compound is used for the standard validatipn round.

5.5/4 Experimental design

Ecotoxicological methods allow different experimental designs. which can lead to different types of
statistical calculation for test endpoint estimation [e.g. LOECY(lowest observed effect condentration),
ECx (effect concentration), combined approach), LID (lewest ineffective dilution) or a| biological
equivalence concentration (BEQ)]. The lead laboratory‘shall distribute detailed information about the
experimental design (e.g. dilution series, number of test'dilutions and controls, number of replicates per
trejtment) to each participating laboratory. An estimation of ECx is preferred to NOEC (n¢ observed
effdct concentration) or LOEC. A statistician should be consulted at this stage but likely the lead
labgratory conducts this consultation.

5.5|/5 Supporting information for participants
Thd interlaboratory method validatien trial procedure should include the following information:

— | strict adherence to the walidation study procedure (e.g. standard operating procedufe) for the
specific interlaboratory meéthod validation trial round;

— |instructions for safety precautions since potentially present contaminants in the sample|can pose a
risk to the laboratery staff;

— | pretreatment-and storage conditions of samples;

— | additional instructions for performance of analysis, if necessary;

— | deScription of the test system, exposure conditions, concentration/dilutions selection pgrocedures,
estimated variables; 11

— contact person (from the lead laboratory);

— schedule (deadlines for start of analysis and return of results);

— form for results of analyses (unit, number of significant digits, etc.);

— questionnaire on experimental details, especially when testing a multi-options protocol;

— listofdatatobesubmitted, which should include: blankvalues, calibration data, original experimental
data, culture organism health records, temperature logs, procedures used to calculate and express
results, the use of controls and other performance checks or measures of validity criteria;
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— a spreadsheet for recalculation of raw data into the final output, if relevant (e.g. for calculation of
microbial activities from estimated concentrations).

5.5.6 Data analysis and statistical evaluation of interlaboratory testing

All results have to meet each criterion of test validity proposed. Before statistical evaluation, the results
from the participants shall also be checked for erroneous data and explainable outlying datasets. If

necessary,

a laboratory participant may be asked to check for errors in the transferred data.

Statistical evaluation of interlaboratory testing consists of two steps - evaluation of the individual

biological
calculation
who assur
can also b
regression
and the so
can be foul

For conti

to ISO 571;;

calculation
cannot be

to Annex B
analysis sh
in testing.

be more sy
Annex D. R
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If data doe
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used. In sg
normalizat
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of intra-/interlaboratory variability. Participants submit the raw data to the lead laborat
bs its evaluation. If intended, individual calculations performed by participating laborato
e submitted. It should be noted that even where the same statistical procedure, (e.g: logi

is used, there can be slightly different results depending on the options set for‘calcula
ftware used. Flowcharts of dose-response modelling for estimation of NOEC/LOEC and
1d in ISO/TS 20281, Reference [64] and Reference [68].

ous data (e.g. length, weight), the statistical evaluation should beyperformed accorg
-2, which describes the analysis of data consistency and outlief-detection, as well as
of reproducibility and repeatability. If only one test is available‘per laboratory, repeatab
talculated according to ISO 5725-2. In this case the repeatability’can be calculated accord

nd
DTy,
ries
stic
ion
FCx

ing
the
lity
ing
ata

. The decision on withdrawing outlier test outcome or laboratoeries from interlaboratory

f data do not meet criteria given by ISO 5725-2, robust:statistics described in ISO 5725-5

itable. Statistical procedures for small numbers of participants are given in ISO 13528:2

esults reported as “less than” values are not valid@and have to be excluded from the statist
of test variability.

s not comply with a normal distribution\[counts (e.g. number of juveniles) and binor
an organism is alive or dead)], appropriate statistical calculations should be applied for

me cases, transformation (e.g. aresin for percentage data or data in log space) result
ion of the data, which enables-the use of standard statistical procedures. See Anne

ould be based on statistical expert opinion or a discussion with the laboratory staff involved

can
15,
ical

hial
the

of standard deviation and to meet\the assumptions required by the statistical technilque

5 in
X A

ven
City
tis

for furthef information. Alternatively\formulas for calculation of variability of data from a gi
distribution (e.g. Poisson or binomial)ycan be used. Statistical procedures for evaluation of ecotoxi
data can b found in references ISO/TS 20281, Reference [64], Reference [68] and Reference [69].

strongly advised that a statistician be consulted when challenging datasets are submitted.

bf a
ion

If estimatgd, the measurement trueness is expressed as a bias, i.e. a systematic error in terms
percentag¢ deviation from the true measurement value. Positive values reflect an overestima
and negative values reflect an underestimation of the true value by the measurement method. Urlder
consideratjon of thé variability of the measurement, it can be determined if an observed bias between
the average of a Targe series of test results, for example, from a spiked sample, and the true value is
statisticallly significant (e.g. by analyses of variance and corresponding post hoc tests).

Control darta the

validity criteria.

It should be noted that this guideline cannot cover all types of data obtained using biotests. The lead
laboratory is responsible for such evaluation, which characterizes interlaboratory variability.

6 Assessment

A minimum of 6 valid datasets (in accordance with 5.5.2) should be considered to estimate test
repeatability and/or reproducibility of the test method. It is acknowledged that different biotests can
lead to differing acceptable variation coefficients of reproducibility. Based on the prevalidation step
and on the test method optimization outcome, the lead laboratory and participating experts can set
the acceptable values for the coefficient of variation (CV). In any case, CV < 30 % is a commonly stated
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target of acceptable biotest variability (see Reference [68]). Nevertheless, some methods are inherently

mo

re variable and exceed a CV of 30 %, in which case an explanation shall be provided.

If variability cannot be expressed as CV (e.g. LOEC), the lead laboratory should specify the criteria for
acceptance of the results for a given biotest. Regardless of the type of data, the results of the biotest
have to comply with the validity criteria established in the method.

If included in the interlaboratory method validation trial, the measurement trueness of the method has
to be assessed as well. If there is no significant bias (see 5.5.6) associated with the measurement, the
respective method produces true results, i.e. shows an acceptable measurement trueness. If there is a
significant bias, the acceptance of the measured values (results) has to be discussed by the expert group
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Documentation and reporting
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-Nr., effect potency (e.g. EC5Q), spiked concentrations, stability of the spiked sample and
nalytical verification of the'spike-level shall be documented.

experimental data and information received from laboratory participants shall be arc
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information, asummary of interlaboratory trials performed within the validation of
ests can be found in Annex H and of water biotests in Annex I.
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Annex A
(informative)

Determination of accuracy (trueness and precision) in case the
results of ecotoxicity tests are expressed as toxicity metrics

A.1 General

This annex describes a method to determine the accuracy of a test method in terms ofitrtieness (if
applicable] and precision in case the results of the ecotoxicity test are expressed as toxicity metrics

A.2 Background

In the context of environmental risk assessments, toxicity metrics are derivéd from ecotoxicity tgsts
which werf developed in consideration of either the toxicant’s mode of action, the target environmenptal
compartmgent or how toxicants, waste or waste water reach the{environment. Toxicity metfics
(TMs) inclpde effect concentrations (EC), lethal concentrations (LG),)nio- and lowest observed effect
concentratfions (NOEC/LOEC) as well as least-ineffective dilutions‘(LID) of e.g. waste water. LC50) for
example, gives the concentration which causes 50 % mortality ‘of the test cohort, EC20 points to|the
effect strepgth that evokes a 20 % decrease in a biological variable, such as growth rate, body wejght
or length, pnd LID 8 says that the ineffective concentratien of, for example, waste water was reached
at the dilution step 8. Common to all the aforementioned T Ms is that they are derived on a logarithimic
scale (log [concentration) using appropriate statisticdlmethods. In dilution tests, the dilution sfeps
follow a gepmetric pattern (e.g. 1:2, 1:4, 1:8, 1:16). Consequently, the TMs are assumed to be log-normal
distributed. In addition, a TM is a statistical summiary measure of a biotest comprising measuremgnts
of several freatments, including untreated or. reference controls and dilutions.

According|to ISO 5725-2, the accuracy of a test method is determined by its trueness and| its
precision. [The trueness denotes the degree of deviation of a measured value from a reference value,
whereas tlie precision is a measure(of variability. The observed variability includes two componepts:
the intralgboratory variability, s,/called repeatability (combined from all laboratories), and |the
interlabordtory variability, s;.\Both variance components sum up to the so-called reproducib]lity

variance agcording to Formuila-{A.1):

st = sLZ + sr2 (A1)
where

SR2 ISthe reproducibility variance;

5.2 is the interlaboratory variability;

5,2 is the intralaboratory variability.

Together with the overall mean (m) i.e., the mean of all laboratory means, the reproducibility standard

deviation \/SRZ forms the basis for all further interlaboratory method validation trial statistics, as

amply described, for example, in ISO 5725-2. The computation s, and s; requires normally distributed
data and thus, is not appropriate for toxic metrics showing lognormal distribution. Therefore,
ISO 5725-2 cannot be used without adaptations when applied to toxicity metrics. This has been
recognized in past interlaboratory method validation trials (e.g References [67] and [68]), although
normative advice on how to handle lognormal distributed toxic metrics in ecotoxicity testing is still
missing.
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An additional problem is that ecotoxicity laboratories often do not perform under repeatability
conditions due to the time and costs required for ecotoxicity testing. In such cases, when tests are
only repeated once, a direct computation of s. is impossible and thus, cannot be used to determine
Sg- Donnevert et al. 2009187l propose to estimate s, using the confidence limits of the toxic metric
(see Annex B). In a strict sense, this estimate is not obtained under repeatability conditions either, but
it can be argued that repeated measures of the biological variable in each treatment/dilution contribute
to variability within the confidence limits. In any case, this approach achieves a better estimate of Sy.

A.3 Procedure

A.3.1 General
Thq steps to conduct as interlaboratory method validation trial with toxic metrics aré as follpws:
— | collect or calculate toxic metrics;

— | perform log-transformation;

— | compute interlaboratory method validation trial statistics;
— | perform back transformation;

— | present and report interlaboratory method validation trialvesults.

A.3.2 Collection or calculation of toxic metrics

Ideally, the statistical analysis of the ecotoxicity tests“in the participating laboratories can|be trusted
and the interlaboratory method validation trial statistician only needs to collect the toxic metrics from
repgated tests of all laboratories. In reality, however, laboratories often use various methods gr software
to determine toxic metrics, in particular if cehcentration-response models are used to detdrmine ECx
valjies (x: 10, 20,50, ...). Therefore, it is advisable that the statistician determine the toxic metrics from
raw data of each laboratory using the same statistical method and valid statistical software,

A.3.3 Performing log-transformation

Thg toxic metrics of each (€xperiment under repeatability conditions from each labofatory are
trapsformed to natural logarithms [y’ = log.(y); y: ECx, LCx, NOEC, LID, ...].

A.3.4 Computing inferlaboratory method validation trial statistics

In prder to distihguish between log and normal scale, the statistics calculated on log scale are
denjoted with Greek letters. For the calculation of the overall mean, u, and the repeatability,|o,, and the
intgrlaboratery variability, o}, use the log-values (y’). The overall arithmetic mean, y, is then simply
the[geometric mean. All further statistics, e.g. Mandels-h and -k statistics, Grubbs test, Cochfan test, as
desgribed in ISO 5725-2, are based on y, 0,, o) and op.

A.3.5 Performing back transformation

For reporting the interlaboratory method validation trial results, statistics of toxic metrics have to be
back transformed to original scale. The procedure for back transformation of u and ¢ is summarized in
Table A.1 (replace o by o,, 0| and oy, if appropriate) giving the statistics on original scale.

©1S0 2022 - All rights reserved 11
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Table A.1 — Formulae for the back transformation

Geometric mean, m

EXP (1)

95 %-confidence limits

o
EXP(# iEXt(o,ozs; dr) J

bution and df = n-1

with ¢: one-sided 2,5 %-quantile of the Student t-distri-

95 % and 99 % tolerance limits 2

EXP(u+oxz)
with z=1,96 P for the 95 %- and z = 2,57 for the

99 94 -tolerance limits

Expected vplue EV(X) ¢
P & EXP(,LL+%><GZJ
Standard deviation, sd(X) EV(X)x /egz _1
Coefficient|of variation CV %
() sd(X) %100
EV(X)

a

Synony
b InCana

C

the arithme

Expectd
the results §
variables EV

I “prediction interval” or “warning limits”.

la and the US rounded to 2,0 (see Figure A.1).

ic mean.

d value: location parameter of a probability distribution, i.e. the expected midpoint of the distribution to w]
spire with increasing size of an experiment and increasing number of €xperiments. In normally distriby
is identical to the arithmetic mean whereas in lognormally distributed yariables the EV is always greater

hich
ted
han

The expect
of the coef]

ficients of variation.

A.4 Reporting

The preciy
representg
(Figure A.
reader (Fif
the second
asymmetr

12

ion measures s,
tion of the interlaboratory method-validation trial results can be performed on log s
[) or on original scale although-the latter is preferred since it is more illustrative for
U

cal on original scale dué tothe back transformation.

ed value (EV) isimportant for back transforming the standard deviation and the computa

re A.2). In the first case, g forms the basis to calculate the shown tolerance limits
case it is sp. Please note that the tolerance limits are symmetrical on log scale but becgme

ion

s;, and sy normally have to be given on original scale. The graphiical

Fale
the
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upper and Jower warning limit [geometric mean * 2 x sd]; 95 %-warning limits (the standard normal
- variable'z = 1,96 is rounded to Z = 2,0)

Figure'A.1 — Representation of interlaboratory method validation trial results of the EC50 of
acute Daphnia tests as applied to test dilutions of a leachate of the waste materiﬂl INC
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Figure A.pR K@presentation of interlaboratory method validation trial results of the EC5( of
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Annex B
(informative)

Estimation of the repeatability standard deviation

Conarnal

Thik annex describes a method to estimate the repeatability standard deviation if theinter
tridl was not performed under repeatability conditions.

B.

Donnevert et al. 2009[67] propose to obtain an estimate of the repeatability standard de

usi
bio
Thy
var
the

B.3

The
the
rep

wh

In 1

formulae:

refore be considered an approximation of the repeatabilify €onditions.

ACITICTOTY

Background

laboratory

viation by

g the confidence limits of the toxicity metric (TM). They argue that repeated measyres of the

ogical variable in each treatment/dilution contribute to variability within the confide
s, the 95 %-confidence limits of toxicity metrics, e.g. the EC50/LE50, give an estimate of t
ability as caused by the repeated preparation of the treatménts/dilutions of the toxicity

Procedure

repeatability standard deviation of toxicity.metrics is normally calculated on the log-
toxicity metrics are log-normally distributed (see Annex A). Therefore, the basis for esti
patability standard deviation is Formula-(B.1): for confidence limits:

EXP(Ty £ 5% t(0,025; af))

bre
Ty is the toxicity retric;

s is the standard error of the toxicity metric;

t is the‘one-sided 2,5 %-quantile of the Student t-distribution and df = n-1.

oSt cases\i ozs; df) can be rounded off to 2; hence Donnevert et al. 20091671 propose the

EXP(Ty +sx2)

nce limits.
he internal
test. It can

Scale since
mating the

(B.1)

simplified

(B.2)

Cyp=Ty+sx2

CoL=Ty-sx2

where
CyL is the log upper 95 %-confidence limit;
CiL is the log lower 95 %-confidence limit.
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The difference is as follows:

CUL_CLLzTM+Sx2_(TM'Sx2)=4xS (BS)

Solve the formula for s as an estimate of s,

s=5'=(Cyp - Cu)/4 (B.6)

And apply to the formula to calculate the reproducibility variance, s}% :

s& =sq+s2 (B.7)

Even though 5;2 does not represent the whole variability, s,, under true repeatability conditions, it ptill

provides ajpetter estimate of the reproducibility variance, 5[2( than with 5;2 omitted frém-Formula (B.7).

For report|ng, \/st is back transformed to the linear scale according to Annex-A,
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Annex C
(informative)

Calculation and reporting of uncertainty of sy

Conaral

Thik annex provides guidance on how to proceed if less than six valid datasets are obtai

ACITICTOTY

hed in line

with the interlaboratory method validation trial by calculating and reporting the uncertalinty of the

repfroducibility variance sp.

C.2
The

Background

ISO 5725 series describes the theoretical background to determine the number of I3

boratories

required for an estimation of precision. The aim is to balance <a‘v¥eduction in uncertainty of the
repfoducibility variance SRZ with resources available for the interlaboratory method validation trial.

ISO

5725-1:1994, Formula (10) describes the dependency offsp on the parameters p repregenting the

nurhber of laboratories providing valid data sets, n representing the number of replicas for ¢pne sample
within each laboratory and y representing the ratio of the reproducibility standard devia
repgatability standard deviation. ISO 5725-1:1994, Annex B provides a chart showing the

ung

ertainty of sp against the number of laboratogies p for various levels of n and y. Incy

nurpber of laboratories and number of replicas de€reases the uncertainty of s whereas the u
of sk increases with increasing y. This is illustrdted in Figure C.1 for p = 6.

ion to the
bercentage
easing the
ncertainty
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80
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10

Key

w N R =< X

From Figupe C.1 it becomes_évident that the percentage uncertainty of si raises to a maximal v3
independept from n. Thus, the'maximal possible uncertainty in sy can be estimated for each p. In cag
p = 6 the nmlaximal perceritage uncertainty in sg is 61,98 % (rounded to two decimals).

C.3 Proredure

If less tha

calculated ,
61,98 %, the method validation can be accepted even though the number of valid data sets is not met.

1 10 100 X

y describing the ratio of the reproducibility standard deviation to the repeatability standard deviation
perc¢ntage uncertainty of sp

n=2
n=5
n=1p

Figure C.1 — Dependency of the uncertainty of spon y forp=6

lue
e of

be

) 81X Valld datasets are avallable for the method Valldatlon the uncertamty in SR has tq

ow

The values for p, n, y and uncertainty in s; have to be reported and a justification for the acceptance of
the method has to be provided.
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Annex D
(informative)

Validation schema

Figure D.1 shows the overall schema of the validation process.

Prevalidation
Collection of data on:
- general applicability
- ecological relevance of testing organisms
- matrix effects
- key exeprimental conditions
- repeatability and transferability

Additional experiments

v
<NL| Experimental cond@h‘s'optimised?

Yes

A 4

1+ validation step

- experience of staff

- capability to culture test organisms and
t@ perform the test

< laboratory equipment

Demonstration of readiness of participants

A 4

Training course
Workshop

<L| Are laboratories qualified?

Yes

A4

2" yalidation step
Preliminary estimation of reproducibility
and transferability
- test with controls
- test with reference compound (1 conc.)
- full test (1 laboratory)

Further optimisation:
- test procedure
- culturing of organisms

<L| Validity criteria fulfilled? |

Yes

A 4

3™ validation step
Estimation of:
- reproducibility
- repeatability

WG decides:
- publication as ISO TS
- adjustment of validity criteria
- repetition of the validation test

A 4

4L| Validity criteria fulfilled? |

Yes

| ISO st:;ndard |

Figure D.1 — Validation schema
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Annex E
(informative)

Questionnaire (example)

Soil/Watejr quality - The name of a test

Laboratorly main contact: Name:
Email address:
Telephone number:

Validation|study leader Name:

(if different from main contact) Email address:
Telephone number:

Full mailing address (supplies will |Attn:

be mailedhere)

Testorgabisms,

Characteritzation of breeding (yes/no) Description:
stock:

Breeding stock with verified
taxonomy

Breeding syibstrate

Food
Equipment on site checklist:
Type of equipment: Do you have access to this equip- | Model and specification (parameters are listed):

ment? (yes/no)

Analytical nstrument (e.g{spec-
trophotometer, chromatograph)

Autoclave

pH meter
Oven set at{105 *C

Analytical batance

Top-loading balance

Appropriate glassware (volume,
material)

Enclosure, capable of being
controlled to a temperature of
(20£2)°C

Light source, capable of deliver-
ing a constant light intensity of
400 Ix to 800 Ix at the substrate
surface at a controlled light: dark
cycle of between 12 h:12 h and
16 h:8 h
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Type of equipment: Do you have access to this equip- | Model and specification (parameters are listed):
ment? (yes/no)

Phytotron, plant growth room,
green house, climatic chamber
(growth of higher plants)

Equi " : l ine of iles:

Water bath (50 °C to 60 °C) or
2 sieves (0,5 mm)

Containers for counting (pho-
tographing) of juveniles

Photographic equipment for
clope-up photo of water sur-
facp
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Annex F
(informative)

Specific features of terrestrial biotests which are recommended to
be addressed by lead laboratories

Table F.1 symmarizes the specific features which are recommended to be addressed by lead laboratofies
for terrestrial biotests.

Table F.1 — Features of terrestrial biotests

Criferia or unique fea- | Tests targeting individu- Methods targeting |Genomic/Molecular biolpgy
tures to be specifically |al organisms/responses |microbial commu- |methods

addressed nity responses
Exalnples of standards |ISO 11267 ISO 14240-2 [SO-11063
[SO 11268-2 ISO 14238 [SO17601
ISO 11269-2 ISO 15685
ISO 16387 IS0 16072
ISO 18187 IS0 20130
[SO 21285
[SO 22030
Spetific additionsre- | The sample types for
quited? which the method has
been demonstrated to
be appropriate should

be included in the scope.
Information on which
sample types the yalida-
tion has been performed
should be specified in
the scopeMoreover, the
scope should mention
the Kngwn limitations of
theymethod at the date
of publication of the
Standard.

Scope

Spetific interfering pH Humic acid substances are|
factors to consider? soil organic matter often co-extracted with nu-
texture cleic acid substances and if-
nutrients (plants) terfere with Taq polymerage
water holding capacity thereby impairing the quap-
colour of "soil extracts" tification of the abundancq of
mierebial groupssalse-healy

metals and other substances

interfere with PCR.

Pre-validation
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Table F.1 (continued)

ISO/TS 5594:2022(E)

Criteria or unique fea-
tures to be specifically
addressed

Tests targeting individu-
al organisms/responses

Methods targeting
microbial commu-
nity responses

Genomic/Molecular biology

methods

Specific representative
samples?

To consider types of
samples for which a
method is intended with
respect to ecological
valence of a tested or-
ganism.

Samples should cover
the range of typical
soil properties (pH,
texture, soil organic
matter content). If
the method is to be

Samples should cover the
range of typical soil proper-
ties (pH, texture, soil organic
matter content). If the meth-
od is to be used also for or-
ganic horizons of forest soil, a

Samples should cover
as much as possible the
range of typical soil
properties (pH, texture,
soil organic matter
content) and typical soil
types (sandy, clayey).

used also for organic
horizons of forest
soil, a representative
sample should be
included too.

representative sample should

be included toey Sa
strategies shiould t
and temporakvaria
into account.

mmpling
hke spatial
bilities

Specific criteria for as-
sessing labs readiness?

Equipment for culturing
of test organisms and
performing the test (e.g.

Instruments are key
factors and their
specifications sheuld

Enzymes (Taq poly
primers (specific f

microbial guilds) apd instru-

merase),
ragiven

§ control of temperature, |be checked if there ments (disruptor, fluorimeter,
a humidity, light condi- are requirements not |spectrophotometet, qPCR
3 tions), some experience |commonfor commer- |machine) should b¢ carefully
with testing using sim- |cial products. checked.
ilar organisms. EC50 of
reference compound(s).
Number of labs at the  |Fulfilment of validation ~{No specific criteria |A calibration has t¢ be estab-
2nd validation step, and | criteria concerning are mostly required, |lished for the quantification
o selection criteria for in- |mainly the minimum measurement of a of soil DNA extracts and for
7 tegrating the 3rd step. |number of offsprihg calibration curve will |the quantification pf the mi-
= in controls indicates be helpful in some crobial groups by qPCR.
N readiness for testing. cases.
Successful breeding of
culturesis a key factor.
Any particular sugges- |Cantrol soil (e.g. arti- Storage of soil Soil DNA can be exfracted
tion? ficial soil) is a critical (freezing, cooling, from fresh sample§ or from
factor having an impact |drying) is critical and |samples kept frozen at -20 °
on final results. It is requirements differ |(DNA extraction) gr-80 °C
highly recommended to |among methods (RNA extraction).
a distribute control soil depending mainly
2 for preparation of dilu- |on physiology. For
B tion series to filter out |example, drying will
ol these effects. have much smaller
impact on activity of
exoenzymes than on
respiration where
such treatment has to
be avoided.
Minimum number of valid | 6 6 6
" datasets?
Q
3
Minimum number of par- |3 3 3
ticipating countries?
Participation of unexpe-|Yes Yes Yes

rienced labs acceptable?
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Table F.1 (continued)

Criteria or unique fea-
tures to be specifically
addressed

Tests targeting individu-
al organisms/responses

Methods targeting
microbial commu-
nity responses

Genomic/Molecular biology
methods

" 2-step statistical eval- |Yes Yes. Many methods |Yes
i) uation applicable: (i) generate normally
%’ biological parameters/ distributed data
= endpoints; (ii) varia- therefore evaluation
S bility? can be done accord-
8 ing to ISO 5725-2 in
These cases.

Trugness assessment? [No No

Poinjt estimates (ECx, LID, | NOEC, LOEC, Ecx. Activity. DNA yield, sequence numper

LOHC, MIC, BEQ)? per ng of DNA.

Repeatability analysis|It depends on duration |Yes Yes on biological repeats.

applicable? of the test. Repeatabil-
ity can be estimated
for short-term tests.
Surrogate estimation of
repeatability using con-
fidence limits of toxicity
metric is suggested.

Reproducibility assess-|Yes Yes Yes

merjt based on CV <30 %

or dther metrics?

Teryestrial plant tests. |The draft standard Microbial diversity assess-
under validation should ment using high throughput
provide soil nutrient sequencing is largely used py
data and, if available, microbial ecologist but no
the nutrient needs of the yet standardized because the
plant species used.in the methods (both sequencin
interlaboratory tésting and bioinformatics) are under
rounds. constant evolution. Similafly

metagenomic analysis relyfing
. on direct sequencing of enyi-
2 ronmental DNA (without PCR
s step) is not yet standardiz¢d
for the same reasons. As i
most cases kits are used f
most purposes of nucleic agid
based analysis (and com-
pounds of kits change ofte
without notice) it is essentjal
to define MOCK communitjes
which should be included
in any analysis of microbi
eHversiey
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Annex G
(informative)

Specific features of water biotests which are recommended to be
addressed by lead laboratories

Tablle G.1 summarizes the specific features which are recommended to be addressed by lead\ld
water biotests.

for

Table G.1 — Features of water biotests

boratories

Criteria or unique fea-|In vitro tests Tests targeting individual)Methods tangeting mi-
tures to be specifically organisms/responses crobial community re-
addressed sponses
Examples of standards |The ISO 19040 series |ISO 15088 ISO 13641-1
[SO 11350 ISO 7346-1 [SO 9509
ISO 13829 ISO 16303
1SO 21427-2 [SO 10872
ISO 6341
Specific interfering fac- |acute toxic effects conductivity pH
S tors to consider? masking specific effects | pH Anaerobic mgthods are
= conductivity oxygen level subject to error from
= turbidity, colour ammonia oxygen contgmination.
7; pH This interference is
é minimized by the use
-9 of strictly anperobic
handling techniques.
Specific representative |Focus-waste water as- |Focus waste water as- Focus waste [water
samples? sessment, range of DOC, sessment, range of DOC, assessment, pecif-
turbidity. turbidity. ic requiremepnts for
biological activity of
sludge.
Specific criteria foras=" |EC50 of a reference EC50 of areference com- |EC50 of a reference
§ sessing labs readiness? |compound, LOQ of pound, (positive controls) |compound, (positive
o reference compound, |and negative controls controls) and negative
a (positive controls) and controls
negative controls
2 Numbef of labs at the Not mandatory, sugges- | Not mandatory, sugges- |Not mandatdry, sugges-
o 2ndwalidation step, and |tion: proof of transfer- |[tion: proof of transferabil- |tion: proof of transfer-
= selection criteria for ability with minimum |ity with minimum three |ability with pinimum
N integrating the 3rd step |three labs. labs. three labs.
All_y pdl LiLu‘ldl SUEELS™ Sdlllpltﬂ SLUIdgt dlll.l Sdlllplc SLUIdgt dlld SLd= Agt‘ Uf bludgcs < 24‘ h
tion? stability, small pre- bility, small pre-ringtest, |after sampling, sludges
§ ringtest, initial char- initial characterization by |grown in laboratory
< acterization by lead lead laboratory if testis  |can be used. Storage of
= laboratory. not too time demanding. |samples < 4 °C, testing

as soon as possible, ref-
erence to ISO 5667-16.
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Table G.1 (continued)

Criteria or unique fea-
tures to be specifically
addressed

In vitro tests

Tests targeting individual
organisms/responses

Methods targeting mi-
crobial community re-
sponses

Minimum number of
valid datasets?

6, Guidance by "Guide
to Method Valida-
tion for Quantitative
Analysis in Chemical

6, Guidance by "Guide to
Method Validation for
Quantitative Analysis in
Chemical Testing Labo-

6, Guidance by "Guide
to Method Valida-
tion for Quantitative
Analysis in Chemical

A Testing Laboratories” |ratories" by the Irish Na- |Testing Laboratories”
A by the Irish National tional Accreditation Board |by the Irish National
Accreditation Board and 150U 5725-1:199%, 6.3.4 | Accreditation Board
and ISO 5725-1:1994, |suggests 8 valid data sets. |and ISO 5725-1:1994L
6.3.4 suggests 8 valid 6.3.4 suggests8yali
data sets. data sets.
Mipimum number of par- |3 3 3
ticpating countries?
Pafrticipation of unexpe- |Yes (experience oflab |Yes (experience of lab Yes(eéxperience of lap
riepced labs acceptable? |reported) reported) reported)
o 2-sttep statistical eval- Data in log-scale, Data in log-scale, transfors{Data in log-scale,
£ , |uation applicable: (i) transformation of data |mation of data required>  |transformation of ddta
5 i bidlogical parameters/ |required, (for AMES required.
© endlpoints; (ii) variabil- |arc-sin transforma-
= ity tion).
Tryeness assessment? Yes, in part via biologi- |No No
cal equivalence concen-
tration.
Point estimates (ECx, ECx, LID, BEQ, induc- ECx,'L.Cx, LID ECx
LII), LOEC, MIC, BEQ)? tion factor
Repeatability analysis  |Yes Depending on test dura- |Depending on test du-
applicable? tion/effort. ration/effort.
Reproducibility as- Yes (in general); ¢on- Yes (in general); consider |Reported variation dn
segsment based on CV sider dependency of CV |dependency of CV and EC50in ISO 9509 arg in
CV|= 30 % or other and effect.strength. effect strength. the range of 60 %.
mejtrics?
26 © IS0 2022 - All rights reserved
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Annex H
(informative)

Summary of interlaboratory trials performed within the
validation of terrestrial biotests

Tabjlle H.1 summarizes the interlaboratory trials performed within the validation of terrestripl biotests.
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Annex I
(informative)

Summary of interlaboratory trials performed within the
validation of water biotests

Tabjle I.1 summarizes the interlaboratory trials performed within the validation of water biotests.
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