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2.0 Proposed Test Method Protocol

2.1 Provide the detailed protocol for the proposed test method, including the:

2.1.1 Materials, equipment, and supplies needed;

2.1.2 Detailed procedures for conducting the test;

2.1.3 Dose-selection procedures, including the need for any dose range-finding
studies or acute toxicity data prior to conducting the test, if applicable;

2.1.4 Endpoint(s) measured;

2.1.5 Duration of exposure;

2.1.6 Known limits of use;

2.1.7 Nature of the response assessed;

2.1.8 Appropriate vehicle, positive, and negative controls and the basis for their
selection;

2.1.9 Acceptable range of vehicle, positive and negative control responses;

2.1.10 Nature of the data to be collected and the methods used for data
collection;

2.1.11 Type of media in which data are stored;

2.1.12 Measures of variability;

2.1.13 Statistical or non-statistical method(s) used to analyze the resulting data
(including methods to analyze for a dose-response relationship).  The
method(s) employed should be justified and described;

2.1.14 Decision criteria or the prediction model used to classify a test chemical
(e.g., positive, negative, or equivocal), as appropriate;

2.1.15 Information that will be included in the test report.
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2.2 Explain the basis for selection of the test system.  If an animal model is being
used, this should include the rationale for selecting the strain or stock, sex,
acceptable age range, diet, and other applicable aspects.

2.3 Any confidential information associated with the test method should be clearly
indicated.  However, such designation is discouraged.

2.4 Explain the basis for the decision criteria established for the test.

2.5 Describe the basis for the number of replicate and repeat experiments; provide
the rationale if studies are not replicated or repeated.

2.6 Discuss the basis for any modifications to the proposed protocol that were made
based on results from validation studies.

3.0 Characterization of Materials Tested (See Appendix B)

3.1 Describe the rationale for the chemicals/products selected for evaluation.  Include
information on the suitability of chemicals selected for testing, indicating any
chemicals that were found to be unsuitable.

3.2 Discuss the rationale for the number of chemicals that were tested.

3.3 Describe the chemicals/products evaluated, including the:

3.3.1 Chemical or product name; if a mixture, provide information on all
components;
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3.3.2 CAS Registry number(s);

3.3.3 Chemical and product classes;

3.3.4 Physical/chemical characteristics (e.g., water and lipid solubility, pH,
pKa, etc.).  Any characteristics thought to have direct relevance to test
performance should be clearly indicated;

3.3.5 Stability of the test material in the test medium;

3.3.6 Concentrations tested;

3.3.7 Purity, including the presence and identity of contaminants and stabilizing
additives;

3.3.8 Supplier/source.

3.4 If mixtures were tested, constituents and relative concentrations should be
provided whenever possible.

3.5 Describe coding used in the validation studies.

4.0 Reference Data Used for Performance Assessment

4.1 Provide a clear description of the protocol used for the reference test method.  If
a specific guideline has been followed, it should be provided.  Any deviations
should be indicated, including the rationale for the deviation.

4.2 Provide the reference test method data used to assess the performance of the
proposed test method.  Individual human and/or animal reference test data, if
available, should be provided.  Provide the source of the reference data, including
the literature citation for published data, or the laboratory study director and year
generated for unpublished data.
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4.3 Indicate if original datasheets are available for the reference data.

4.4 Indicate the quality of the reference test data, including the extent of GLP
compliance and any use of coded chemicals.

4.5 Discuss the availability and use of relevant toxicity information from the species
of interest (e.g., human studies and or reported toxicity from accidental/
occupational exposure for human health-related toxicity testing).

5.0 Test Method Data and Results

5.1 Provide the complete, detailed protocol used to generate each set of data for the
proposed test method.  Any deviations should be described, including the
rationale or explanation for the deviation.  Any protocol modifications made
during the development process and their impact should be clearly stated for each
data set.

5.2 Provide all data obtained using the proposed test method.  This should include
copies of original data from individual animals and/or individual samples, as well
as derived data.  The laboratory’s summary judgement as to the outcome of each
test should be indicated.  The submission should include data (and explanations)
from unsuccessful, as well as successful, experiments.

5.3 Describe the statistical approach used to evaluate the data resulting from the
proposed test method.

5.4 Provide a summary, in graphic or tabular form, of the results.  The suggested
tabular format for providing data for use in performance assessment is provided
in Appendix B.



General Guidelines for Submissions to ICCVAM Revised October 1999

A-6

5.5 For each set of data, indicate whether coded chemicals were tested, whether
experiments were conducted blind, and the extent to which experiments followed
GLP procedures.

5.6 Indicate the lot-to-lot consistency of the test materials, the time frame of the
various studies, and the laboratory in which the study or studies were done.  A
coded designation for each laboratory is acceptable.

5.7 Any data not submitted should be available for external audit, if requested.

6.0 Test Method Performance Assessment

6.1 Describe performance characteristics (e.g., accuracy, sensitivity, specificity,
positive and negative predictivity, and false positive and negative rates) of the
proposed test method compared with the reference test method currently
accepted by regulatory agencies for the endpoint of interest.  Explain how
discordant results in the same or multiple laboratories from the proposed test
were considered when calculating performance values.

6.2 Discuss results that are discordant with results from the reference method.

6.3 Discuss the performance characteristics of the proposed test method compared
to data or recognized toxicity from the species of interest (e.g., humans for human
health-related toxicity testing), where such data or toxicity classification are
available.  This is essential when the method is measuring or predicting an
endpoint for which there is no pre-existing method.  In instances where the
proposed test method was discordant from the reference test method (6.2 above),
describe the frequency of correct predictions of each test method compared to
recognized toxicity information from the species of interest.
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6.4 State the strengths and limitations of the method, including those applicable to
specific chemical classes or physical-chemical properties.

6.5 Describe the salient issues of data interpretation, including why specific
parameters were selected for inclusion.

7.0 Test Method Reliability (Repeatability/Reproducibility)

7.1 Discuss the selection rationale for the chemicals used to evaluate intra- and inter-
laboratory reproducibility, and the extent to which the chosen set of chemicals
represents the range of possible test outcomes.

7.2 Provide analyses and conclusions reached regarding inter- and intra-laboratory
repeatability and reproducibility.  Acceptable methods of analyses include those
described in ASTM E691-92 (6) or by coefficient of variation analysis.

7.3 Summarize historical positive and negative control data, including number of
trials, measures of central tendency, and variability.

8.0 Test Method Data Quality

8.1 State the extent of adherence to national/international Good Laboratory Practice
(GLP) guidelines (5) for all submitted data, including that for the proposed test
method and the reference test method.  Information regarding the use of coded
chemicals and blind testing should be included.

8.2 Summarize the results of any data quality audits, if conducted.
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8.3 Discuss the impact of deviations from GLPs or any non-compliance detected in
the data quality audits.

9.0 Other Scientific Reports and Reviews

9.1 Include all data from other published or unpublished studies conducted using the
proposed test method.

9.2 Comment on and compare the conclusions published in independent peer-
reviewed reports or other independent scientific reviews of the test method.  The
conclusions of such scientific reports and/or reviews should be compared to the
conclusions reached in this submission.  Any ongoing evaluations of the method
should be described.

10.0 Animal Welfare Considerations (Refinement, Reduction, and Replacement)

10.1 Describe how the proposed test method will refine (reduce pain or distress),
reduce, and/or replace animal use compared to the current methods used.

10.2 If this test method requires the use of animals, address the following:

10.2.1 Describe the rationale for the need to use animals and describe why the
information provided by this test requires the use of animals (i.e., cannot
be obtained using non-animal methods).

10.2.2 Include a description of the sources used to determine the availability of
alternative methods that might further refine, reduce, or replace animal use
for this testing.  This should, at a minimum, include the databases
searched, the search strategy used, the search date(s), a discussion of the
results of the search, and the rationale for not incorporating available
alternative methods.
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10.2.3 Describe the basis for determining that the numbers of animals being used
are appropriate.

10.2.4 If the test method involves potential animal pain and distress, discuss the
methods and approaches that have been incorporated to minimize, and
whenever possible, eliminate the occurrence of such pain and distress.

11.0 Other Considerations

11.1 Discuss the following aspects of test method transferability.  Include an
explanation of how this compares to the transferability of the reference test
method.

11.1.1 Discuss the facilities and major fixed equipment needed to conduct the
test.

11.1.2 Discuss the required level of training and expertise needed for personnel
to conduct the test.

11.1.3 Discuss the general availability of other necessary equipment and
supplies.

11.2 Discuss the cost involved in conducting the test.  Discuss how this compares to
the cost of the reference test method.

11.3 Indicate the amount of time needed to conduct the test and discuss how this
compares with the reference test method.
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12.0 Supporting Materials

12.1 Provide copies of all relevant publications, including those containing data from
the proposed test method or the reference test method.

12.2 Include all available non-transformed original data for both the proposed test
method and the reference test method.

12.3 Summarize and provide the results of any peer reviews conducted to date, and
summarize any ongoing or planned reviews.

12.4 Address the availability of laboratory notebooks or other records for an
independent audit.  Unpublished data should be supported by laboratory
notebooks.
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APPENDIX B: SUGGESTED FORMATS FOR PRESENTING DATA

Characterization of Materials Tested

In addition to a written description of the materials tested, presentation in the following table
format is recommended.  This information should be provided in written and electronic format
(e.g., Microsoft Word or Excel are preferred, but other programs are acceptable).

Chemical/
Product
Name

CAS No. Chemical
Class

Product
Class

Concentration(s)
Tested

Purity Supplier/
Source of
Compound

Physical/
Chemical
Characteristics

Test Method Performance Assessment

The following format is suggested for presenting the information used in the performance
assessment.  Additional detailed information should also be provided in tabular or written format
as described in Sections D and E of these guidelines.  This information should be provided in
written and electronic format (e.g., Microsoft Word or Excel are preferred, but other programs
are acceptable).

Chemical/
Product
Name

CASRN Chemical
Class

Product
Class

Result
Using
Proposed
Test
(quanti-
tative)

Call Using
Proposed
Test (+/-)

Reference
Test
Result
(quanti-
tative)1

Call Using
Reference
Test (+/-)

References/
Data
Sources

Comments

1 Where possible, data from the reference test should be separated into single columns for each
species with available information.  Human data should always be presented independently of
nonhuman data.
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APPENDIX C:  GLOSSARY1

Accuracy:  (a) The closeness of agreement between a test result and an accepted reference value.

(b) The proportion of correct outcomes of a method.  Often used interchangeably with

concordance (see two-by-two table).

Adjunct test:  A test that provides information that adds to or helps interpret the results of

other tests, and provides information useful for the risk assessment process.

Assay:  The experimental system used.  Often used interchangeably with test.

Coded chemicals:  Chemicals labeled by code rather than name so that they can be tested and

evaluated without knowledge of their identity or anticipation of test results.  Coded

chemicals are used to avoid intentional or unintentional bias when evaluating laboratory

performance or performance of test methods.

Concordance:  The proportion of all chemicals tested that are correctly classified as positive or

negative.  Often used interchangeably with accuracy (see two-by-two table).  A measure of

test performance.  The concordance is highly dependent on the prevalence of positives in the

population being examined.

Dose-response assessment:  That part of risk assessment associated with evaluating the

relationship between the dose of an agent administered or received and the incidence and/or

severity of an adverse health or ecological effect.

Endpoint:  The biological or chemical process, response, or effect assessed by a test method.

False positive:  A nonactive substance incorrectly identified as positive by a test.

                                                
1 From:  Validation and Regulatory Acceptance of Toxicological Test Methods:  A Report of the Ad hoc
Interagency Coordinating Committee on the Validation of Alternative Methods.  NIH Publication 97-3981.
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False positive rate:  The proportion of all negative (inactive) substances that are falsely

identified as positive (see two-by-two table).  An indication of test performance.

False negative:  An active substance incorrectly identified as negative by a test.

False negative rate:  The proportion of all positive (active) substances falsely identified as

negative (see two-by-two table).  An indication of test performance.

Good Laboratory Practices (GLPs):  Regulations promulgated by the FDA, EPA, OECD, and

Japanese authorities that describe recordkeeping and quality assurance procedures for

laboratory records that will be the basis for data submissions to the agencies. .

Hazard:  The potential for an adverse health or ecological effect.  A hazard potential results only

if an exposure occurs that leads to the possibility of an adverse effect being manifested.

Interlaboratory reproducibility:  A measure of whether different qualified laboratories using the

same protocol and test chemicals can produce qualitatively and quantitatively similar results.

Interlaboratory reproducibility is determined during the prevalidation and validation

processes and indicates the extent to which a test can be successfully transferred among

laboratories.

Intralaboratory repeatability:  The closeness of agreement between test results obtained within a

single laboratory when the procedure is performed on the same substance under identical

conditions within a given time period.

Intralaboratory reproducibility:  The first stage of validation; a determination of whether

qualified people within the same laboratory can successfully replicate results using a specific

test protocol at different times.

Mechanistically based methods:  Methods that provide a direct relationship between the

biological effects observed with the biological effects of interest.
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Prediction model:  A formula or algorithm used to convert the results from a test method into a

prediction of the toxic effect of interest.  A prediction model contains four elements: a

definition of the specific purpose(s) for which the test is to be used, a definition of all

possible results that may be obtained, an algorithm that converts each test result into a

prediction of the toxic effect of interest, and an indication of the accuracy of the prediction.

Predictivity (negative):  The proportion of correct negative responses among materials testing

negative (see two-by-two table).  A measure of test performance. Negative predictivity is a

function of the sensitivity of the test and the prevalence of negatives among the chemicals

tested.

Predictivity (positive):  The proportion of correct positive responses among materials testing

positive (see two-by-two table).  A measure of test performance. Positive predictivity is a

function of the sensitivity of the test and the prevalence of positives among the chemicals

tested.

Prevalence:  The proportion of positives in the population of agents tested (see two-by-two

table).

Prevalidation:  The process during which a standardized test protocol is evaluated for use in

validation studies.  Based on the outcome of those studies, the test protocol may be

modified or optimized for use in further validation studies.

Protocol:  The precise step-by-step description of a test, including the listing of all necessary

reagents and all criteria and procedures for generating and evaluating test data.

Quality assurance:  A management process by which adherence to laboratory testing standards,

requirements, and recordkeeping procedures is assessed independently by individuals other

than those performing the testing.
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Reduction alternative:  A new or revised test method that reduces the number of animals

required.

Reference chemicals:  Chemicals selected for use in the validation process for which data exist

from the reference test method or species of interest.  These chemicals should be

representative of the classes of chemicals for which the test is expected to be used and

should represent different levels of expected responses.  Different sets of reference chemicals

may be required for the different stages of the validation process, and for different types of

tests.

Reference species:  The species used in the traditional test method to which a new or revised

test is being compared.  This may be the target species when it is also the species of interest,

or it may be a surrogate species when it is not possible to perform testing on the target

species.

Refinement alternative:  A new or revised test method that refines procedures to lessen or

eliminate pain or distress to animals, or enhances animal well-being.

Relevance:  The extent to which the proposed test is related to the effect of interest and whether

a test is meaningful and useful for a particular purpose.  The extent to which a test method

will correctly predict or measure the biological effect of interest.

Reliability:  A measure of the degree to which a test can be performed reproducibly within and

among laboratories over time.

Replacement alternative:  A new or revised test method that replaces animals with non-animal

systems or one animal species with a phylogenetically lower one (e.g., a mammal with an

invertebrate).
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Reproducibility:  The variability between single test results obtained in a single laboratory

(intralaboratory reproducibility) or in different laboratories (interlaboratory reproducibility)

using the same protocol and test samples (see intra- and interlaboratory reproducibility).

Risk:  The probability or degree of concern that an agent will cause an adverse effect given some

exposure.

Screen/screening test:  A rapid, simple test conducted for the purposes of a general classification

of substances according to general categories of hazard.  The results of a screen are generally

used for preliminary decision making and to set priorities for more definitive tests.  A

screening test may have a truncated response range (e.g., be able to reliably identify active

chemicals but not inactive chemicals).

Sensitivity:  The proportion of all positive chemicals that are correctly classified as positive in a

test.  A measure of test performance (see two-by-two table).

Specificity:  The proportion of all negative chemicals that are correctly classified as negative in a

test.  A measure of test performance (see two-by-two table).

Standard operating procedures (SOPs):  Formal, written procedures that describe how specific

laboratory operations are to be performed.  Required by GLPs.

Substitute method:  A new or revised test method proposed for use in lieu of a currently used

method, regardless of whether that method is for a definitive, screening or adjunct test.

Test:  The experimental system used; used interchangeably with assay.

Test method:  A process or procedure used to obtain information on the characteristics of a

chemical or agent.  Toxicological test methods generate information regarding the ability of a

chemical or agent to produce a specified biological effect under specified conditions.  Used

interchangeably with test and assay.
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Transferability:  The ability of a test method or procedure to be accurately and reliably

performed in different, competent laboratories.

Two-by-two (2x2) table:  The two-by-two table can be used for calculating accuracy

(concordance) ([a+d]/[a+b+c+d]), negative predictivity (d/[c+d]), positive predictivity

(a/[a+b]), prevalence ([a+c]/[a+b+c+d]), sensitivity (a/[a+c]), specificity (d/[b+d]), false

positive rate (b/[b+d]), and false negative rate (c/[a+c]).

New Test Outcome

Positive Negative Total

Positive a c a+c

Negative b d b+d

Reference Test
Classification

Total a+b c+d a+b+c+d

Validation:  The process by which the reliability and relevance of a procedure are established for

a specific purpose.
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APPENDIX D:  VALIDATION AND REGULATORY ACCEPTANCE
CRITERIA

Validation Criteria1

For a new or revised test method to be considered validated for regulatory risk assessment
purposes, it should generally meet the following criteria (the extent to which these criteria are
met will vary with the method and its proposed use).  However, there needs to be flexibility in
assessing a method given its purpose and the supporting database.  Because tests can be
designed and used for different purposes by different organizations and for different categories
of substances, the determination of whether a specific test method is considered by an agency to
be useful for a specific purpose must be made on a case-by-case basis.  Validation of a test
method is a prerequisite for it to be considered for regulatory acceptance.

• The scientific and regulatory rationale for the test method, including a clear statement of its
proposed use, should be available.

 

• The relationship of the test method’s endpoint(s) to the biologic effect of interest must be
described.  Although the relationship may be mechanistic or correlative, tests with biologic
relevance to the toxic process being evaluated are preferred.

 

• A detailed protocol for the test method must be available and should include a description of
the materials needed, a description of what is measured and how it is measured, acceptable
test performance criteria (e.g., positive and negative control responses), a description of how
data will be analyzed, a list of the species for which the test results are applicable, and a
description of the known limitations of the test including a description of the classes of
materials that the test can and cannot accurately assess.

 

• The extent of within-test variability, and the reproducibility of the test within and among
laboratories must have been demonstrated.  Data must be provided describing the level of
intra- and interlaboratory reproducibility and how it varies over time.  The degree to which
biological variability affects this test reproducibility should be addressed.

 

• The test method’s performance must have been demonstrated using reference chemicals or
test agents representative of the types of substances to which the test method will be
applied, and should include both known positive and known negative agents.  Unless it is
hazardous to do so, chemicals or test agents should be tested under code to exclude bias.

                                                
1 NIEHS (National Institute of Environmental Health Sciences).  1997.  Validation and regulatory acceptance of
toxicological methods: A report of the ad hoc Interagency Coordinating Committee on the Validation of
Alternative Methods.  NIH Publication No. 97-3981.  NIEHS, Research Triangle Park, NC.
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• Sufficient data should be provided to permit a comparison of the performance of a proposed
substitute test with that of the test it is designed to replace.  Performance should be
evaluated in relation to existing relevant toxicity testing data, and relevant toxicity
information from the species of concern.  Reference data from the comparable traditional test
method should be available and of acceptable quality.

• The limitations of the method must be described; for example, in vitro or other non-animal
test methods may not replicate all of the metabolic processes relevant to chemical toxicity
that occur in vivo.

• Ideally, all data supporting the validity of a test method should be obtained and reported in
accordance with Good Laboratory Practices (GLPs).  Aspects of data collection not
performed according to GLPs must be fully described, along with their potential impact.

• All data supporting the assessment of the validity of the test method must be available for
review.

• Detailed protocols should be readily available and in the public domain.

• The method(s) and results should be published or submitted for publication in an
independent, peer-reviewed publication.

• The methodology and results should have been subjected to independent scientific review.

Regulatory Acceptance Criteria2

Validated methods are not automatically accepted by regulatory agencies; they need to fit into
the regulatory structure.  Flexibility is essential in determining the acceptability of methods to
ensure that appropriate scientific information is considered in regulatory risk assessment.  A test
method proposed for regulatory acceptance generally should be supported by the following
attributes:

• The method should have undergone independent scientific peer review by disinterested
persons who are experts in the field, knowledgeable in the method, and financially
unencumbered by the outcome of the evaluation.

• There should be a detailed protocol with standard operating procedures (SOPs), a list of
operating characteristics, and criteria for judging test performance and results.

 

                                                
2 NIEHS (National Institute of Environmental Health Sciences).  1997.  Validation and regulatory acceptance of
toxicological test methods: A report of the ad hoc Interagency Coordinating Committee on the Validation of
Alternative Methods.  NIH Publication No. 97-3981.  NIEHS, Research Triangle Park, NC.
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• Data generated by the method should adequately measure or predict the endpoint of interest
and demonstrate a linkage between either the new test and an existing test, or the new test
and effects in the target species.

• There should be adequate test data for chemicals and products representative of those
administered by the regulatory program or agency and for which the test is proposed.

 

• The method should generate data useful for risk assessment purposes, (i.e., for hazard
identification, dose-response assessment, and/or exposure assessment).  Such methods may
be useful alone or as part of a battery or tiered approach.

 

• The specific strengths and limitations of the test must be clearly identified and described.
 

• The test method must be robust (relatively insensitive to minor changes in protocol) and
transferable among properly equipped and staffed laboratories.

 

• The method should be time and cost effective.
 

• The method should be one that can be harmonized with similar testing requirements of other
agencies and international groups.

• The method should be suitable for international acceptance.
 

• The method must provide adequate consideration for the reduction, refinement,
and replacement of animal use.


