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FOREWORD

This guidance has been developed by the appropriate ICH Expert Working Group and has been
subject to consultation by the regulatory parties, in accordance with the ICH Process. The ICH
Steering Committee has endorsed the find draft and recommended its adoption by the regulatory
bodies of the European Union, Japan and USA.

In adopting this ICH guidance, Health Canada endorses the principles and practices described
therein. This document should be read in conjunction with the accompanying notice and the
relevant sections of other applicable guidances.

Guidance documents are meant to provide assstance to industry and hedlth care professonas on
how to comply with the policies and governing statutes and regulations. They dso serveto
provide review and compliance guidance to staff, thereby ensuring that mandates are
implemented in afair, conastent and effective manner.

Guidance documents are adminigrative insruments not having force of law and, as such, alow
for flexibility in gpproach. Alternate gpproaches to the principles and practices described in this
document may be acceptable provided they are supported by adequate scientific justification.
Alternate gpproaches should be discussed in advance with the relevant program areaito avoid the
possible finding that applicable statutory or regulatory requirements have not been met.

Asacorollary to the above, it is equally important to note that Health Canada reserves the right

to request information or materid, or define conditions not specificaly described in this

guidance, in order to alow the Department to adequately assess the safety, efficacy or qudity of a
therapeutic product. Health Canadais committed to ensuring that such requests are judtifiable
and that decisions are clearly documented.
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1.

INTRODUCTION
1.1  Background

Biotechnol ogy-derived pharmaceutica's (biopharmaceuticas) were initidly developed in
the early 1980s. The first marketing authorisations were granted later in the decade.
Severd guidances and points-to-consder documents have been issued by various
regulatory agencies regarding safety assessment of these products. Review of such
documents, which are available from regulatory authorities, may provide ussful
background in developing new biopharmaceuticals.

Considerable experience has now been gathered with submission of applications for
biopharmaceuticals. Critica review of this experience has been the basis for development
of this guidance that is intended to provide generd principles for desgning scientificaly
acceptable preclinica safety evauation programs.

1.2  Objectives

Regulatory standards for biotechnology-derived pharmaceuticals have generdly been
comparable among the European Union, Japan and United States. All regions have
adopted a flexible, case-by-case, science-based approach to preclinica safety evauation
needed to support clinica development and marketing authorisation. In thisrapidly
evolving scientific area, there is a need for common understanding and continuing
didogue among the regions.

The primary goas of preclinicd safety evauation are: 1) to identify an initid safe dose
and subsequent dose escalation schemes in humans; 2) to identify potentia target organs
for toxicity and for the sudy of whether such toxicity is reversble; and 3) to identify
safety parametersfor dinica monitoring. Adherence to the principles presented in this
document is intended to improve the quality and consstency of the preclinical safety data
supporting the development of biopharmaceuticals.

1.3  Scope

This guidance document isintended primarily to recommend a basic framework for the
preclinica safety evauation of biotechnol ogy-derived pharmaceuticals. It appliesto
products derived from characterised cdlls through the use of a variety of expresson
systemsincluding bacteria, yeast, insect, plant, and mammalian cdlls. Theintended
indications may includein vivo diagnostic, therapeutic, or prophylactic uses. The active
substances include proteins and peptides, their derivatives and products of which they are
components; they could be derived from cdll cultures or produced using recombinant
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DNA technology including production by transgenic plants and animals. Examples
include but are not limited to: cytokines, plasminogen activators, recombinant plasma
factors, growth factors, fusion proteins, enzymes, receptors, hormones, and monoclonal
antibodies.

The principles outlined in this guidance document may aso be gpplicable to recombinant
DNA protein vaccines, chemicaly synthesised peptides, plasma derived products,
endogenous proteins extracted from human tissue, and oligonuclectide drugs.

This document does not cover antibiatics, alergenic extracts, heparin, vitamins, cdlular
blood components, conventiona bacterid or vird vaccines, DNA vaccines, or cdlular
and gene thergpies.

2. SPECIFICATION OF THE TEST MATERIAL

Safety concerns may arise from the presence of impurities or contaminants. It is preferable to rey
on purification processes to remove impurities and contaminants rather than to establish a
preclinica testing program for their qudification. In dl cases, the product should be sufficiently
characterised to dlow an gppropriate design of preclinica safety Sudies.

There are potentid risks associated with host cell contaminants derived from bacteria, yesst,
insect, plants, and mammadian cells. The presence of cdlular host contaminants can result in
dlergic reactions and other immunopathological effects. The adverse effects associated with
nucleic acid contaminants are theoretica but include potentia integration into the host genome.
For products derived from insect, plant and mammadian cells, or transgenic plants and animas
there may be an additiond risk of vird infections.

In generd, the product that is used in the definitive pharmacology and toxicology studies should
be comparable to the product proposed for the initial clinical sudies. However, it is appreciated
that during the course of development programs, changes normaly occur in the manufacturing
process in order to improve product qudity and yields. The potential impact of such changes for
extrgpolation of the anima findings to humans should be considered.

The comparability of the test materid during a development program should be demonstrated
when anew or modified manufacturing process or other sgnificant changesin the product or
formulation are made in an ongoing development program. Comparability can be evauated on
the basis of biochemica and biologica characterisation (i.e, identity, purity, stability, and
potency). In some cases additional studies may be needed (i.e., pharmacokinetics,
pharmacodynamics and/or safety). The scientific rationade for the approach taken should be
provided.

2 Date Adopted: 2003/02/10; Effective Date: 2003/02/10
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3.

PRECLINICAL SAFETY TESTING
3.1 General Principles

The objectives of the preclinical safety studies are to define pharmacologica and
toxicologicd effects not only prior to initiation of human studies but throughout clinica
development. Both in vitro and in vivo studies can contribute to this characterisation.
Biopharmaceuticas that are structurally and pharmacologicaly comparable to a product
for which thereiswide experience in clinica practice may need less extensive toxicity
tegting.

Preclinica safety testing should congider:

1) selection of the rlevant anima species;

PN ¢
3) physologicd date;

4) the manner of ddivery, including dose, route of adminigtration, and treatment
regimen; and

5) gability of the test materia under the conditions of use.

Toxicity sudies are expected to be performed in compliance with Good Laboratory
Practice (GLP); however, it is recognised that some studies employing specidised test
systems which are often needed for biopharmaceuticals, may not be able to comply fully
with GLP. Areas of non-compliance should be identified and their sgnificance evauated
reldive to the overall safety assessment. In some cases, lack of full GLP compliance does
not necessarily mean that the data from these studies cannot be used to support clinical
trids and marketing authorisations.

Conventiond gpproachesto toxicity testing of pharmaceuticals may not be appropriate
for biopharmaceuticals due to the unique and diverse structural and biologica properties
of the latter that may include species specificity, immunogenicity, and unpredicted
pleiotropic activities.

Date Adopted: 2003/02/10; Effective Date: 2003/02/10 3
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3.2  Biological Activity/Pharmacodynamics

Biologicd activity may be evauated using in vitro assaysto determine which effects of
the product may be related to clinicd activity. The use of cdl lines and/or primary cel
cultures can be useful to examine the direct effects on cdllular phenotype and
proliferation. Due to the species pecificity of many biotechnology-derived
pharmaceuticals, it isimportant to select relevant anima species for toxicity testing. In
vitro cdl lines derived from mammaian cells can be used to predict specific agpects of in
Vvivo activity and to assess quantitatively the rdlative sengtivity of various pecies
(including human) to the biopharmaceutical. Such studies may be desgned to determine,
for example, receptor occupancy, receptor affinity, and/or pharmacologicdl effects, and to
assg in the selection of an gppropriate anima species for further in vivo pharmacology
and toxicology studies. The combined resultsfrom in vitro and in vivo sudiesassst in
the extrgpolation of the findings to humans. In vivo studies to assess pharmacol ogical
activity, including defining mechanisms) of action, are often used to support the rationde
of the proposed use of the product in clinical studies.

For monoclona antibodies, the immunologica properties of the antibody should be
described in detall, including its antigenic specificity, complement binding, and any
unintentiona reactivity and/or cytotoxicity towards human tissues digtinct from the
intended target. Such cross-reactivity studies should be carried out by appropriate
immunohistochemica procedures using arange of human tissues.

3.3  Animal SpeciessModel Selection

The biologicd activity together with species and/or tissue specificity of many

biotechnol ogy-derived pharmaceuticals often preclude standard toxicity testing designsin
commonly used species (e.g., rats and dogs). Safety evauation programs should include
the use of rdevant species. A rdlevant speciesis one in which the test materid is
pharmacologicaly active due to the expression of the receptor or an epitope (in the case
of monoclond antibodies). A variety of techniques (e.g., immunochemicd or functiond
tests) can be used to identify arelevant species. Knowledge of receptor/epitope
distribution can provide greater understanding of potentid in vivo toxicity.

Relevant anima species for testing of monociona antibodies are those that express the
desired epitope and demonsgtrate a Smilar tissue cross-reactivity profile as for human
tissues. Thiswould optimise the ability to evauate toxicity arisng from the binding to the
epitope and any unintentiona tissue cross-reactivity. An animal species which does not
express the desired epitope may Hill be of some relevance for ng toxicity if
comparable unintentiond tissue cross-reactivity to humans is demonstrated.

4 Date Adopted: 2003/02/10; Effective Date: 2003/02/10
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Safety evauation programs should normdly include two relevant species. However, in
certain justified cases one reevant species may suffice (e.g., when only one revant
gpecies can be identified or where the biologica activity of the biopharmaceutica iswell
understood). In addition even where two species may be necessary to characterise toxicity
in short term studies, it may be possible to justify the use of only one speciesfor
subsequent long term toxicity studies (e.g., if thetoxicity profile in the two speciesis
comparable in the short term).

Toxicity sudiesin non-relevant species may be mideading and are discouraged. When no
relevant species exigts, the use of rdevant transgenic animals expressing the human
receptor or the use of homologous proteins should be considered. The information gained
from use of atransgenic anima modd expressng the human receptor is optimised when
the interaction of the product and the humanised receptor has smilar physiologica
consequences to those expected in humans. While useful information may aso be gained
from the use of homologous proteins, it should be noted that the production process,
range of impurities/contaminants, pharmacokinetics, and exact pharmacologica
mechanism(s) may differ between the homologous form and the product intended for
clinicd use. Whereit is not possible to use transgenic anima modes or homologous
proteins, it may dill be prudent to assess some aspects of potentid toxicity in alimited
toxicity evauation in asingle species, e.g., arepesated dose toxicity study of < 14 days
duration that includes an evauation of important functiona endpoints (e.g.,cardiovascular
and respiratory).

In recent years, there has been much progress in the development of anima models that
are thought to be smilar to the human disease. These anima modds include induced and
spontaneous models of disease, gene knockout(s), and transgenic animals. These models
may provide further ingght, not only in determining the pharmacologica action of the
product, pharmacokinetics, and dosmetry, but may aso be useful in the determination of
safety (e.g., evauation of undesirable promotion of disease progression). In certain cases,
studies performed in anima models of disease may be used as an acceptable dternative to
toxicty sudiesin norma animds (Note 1). The scientific judtification for the use of these
animal models of disease to support safety should be provided.

34 Number/ Gender of Animals

The number of animals used per dose has a direct bearing on the ability to detect toxicity.
A smdl sample size may lead to falure to observe toxic events due to observed frequency
aone regardiess of severity. The limitations that are imposed by sample Sze, asoftenis
the case for non-human primate studies, may be in part compensated by increasing the
frequency and duration of monitoring. Both genders should generdly be used or
judtification given for pecific omissons.

Date Adopted: 2003/02/10; Effective Date: 2003/02/10 5
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35 Administration/Dose Selection

The route and frequency of administration should be as close as possible to that proposed
for dinicd use. Congderation should be given to pharmacokinetics and bioavailability of
the product in the species being used, and the volume which can be safely and humanely
adminigered to the test animds. For example, the frequency of adminigration in
|aboratory animals may be increased compared to the proposed schedule for the human
clinica studiesin order to compensate for faster clearance rates or low solubility of the
activeingredient. In these cases, the level of exposure of the test animal relative to the
clinica exposure should be defined. Consderation should aso be given to the effects of
volume, concentration, formulation, and Ste of administration. The use of routes of
adminigtration other than those used dinicaly may be acceptableif the route must be
modified due to limited bioavailahility, limitations due to the route of adminigration, or
to Sze/physiology of the anima species.

Dosage levels should be selected to provide information on a dose-response relationship,
including atoxic dose and a no observed adverse effect level (NOAEL ). For some classes
of products with little to no toxicity it may not be possible to define a gpecific maximum
dose. In these cases, a stientific justification of the rationde for the dose sdlection and
projected multiples of human exposure should be provided. To justify high dose
selection, consideration should be given to the expected pharmacol ogica/physiologica
effects, avallability of suitable test materid, and the intended clinical use. Where a
product has alower afinity to or potency in the cdls of t-he selected species than in
human cdls, testing of higher doses may be important. The multiples of the human dose
that are needed to determine adequate safety margins may vary with each class of

bi otechnol ogy-derived pharmaceutical and its clinica indication(s).

3.6  Immunogenicity

Many biotechnol ogy-derived pharmaceuticas intended for human are immunogenic in
animas. Therefore, measurement of antibodies associated with adminigtration of these
types of products should be performed when conducting repeated dose toxicity sudiesin
order to aid in the interpretation of these studies. Antibody responses should be
characterised (e.g., titre, number of responding animals, neutralisng or non-neutralising),
and their appearance should be correlated with any pharmacologica and/or toxicological
changes. Specificdly, the effects of antibody formation on pharmacokinetic/
pharmacodynamic parameters, incidence and/or severity of adverse effects, complement
activation, or the emergence of new toxic effects should be considered when interpreting
the data. Attention should aso be paid to the evaluation of possible pathologica changes
relaed to immune complex formation and deposition.

6 Date Adopted: 2003/02/10; Effective Date: 2003/02/10
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The detection of antibodies should not be the sole criterion for the early termination of a
preclinical safety study or modification in the duration of the study design unlessthe
immune response neutralises the pharmacologica and/or toxicologica effects of the
biopharmaceuticd in alarge proportion of the animas. In most cases, the immune
response to biopharmaceuticasis variable, like that observed in humans. If the
interpretation of the data from the safety study is not compromised by these issues, then
no specid sgnificance should be ascribed to the antibody response.

Theinduction of antibody formation in animas s not predictive of a potentia for

antibody formation in humans. Humans may develop serum antibodies againgt humanised
proteins, and frequently the thergpeutic response persstsin their presence. The
occurrence of severe angphylactic responses to recombinant proteinsis rare in humans. In
this regard, the results of guinea pig angphylaxis tests, which are generdly positive for
protein products, are not predictive for reactions in humans, therefore, such studies are
congdered of little vaue for the routine evauation of these types of products.

4. SPECIFIC CONSIDERATIONS

41  Safety Pharmacology

It isimportant to investigate the potentid for undesirable pharmacologica activity in
gppropriate anima models and, where necessary, to incorporate particular monitoring for
these activities in the toxicity studies and/or clinica studies. Safety pharmacology studies
measure functiond indices of potentid toxicity. These functiond indices may be
investigated in separate studies or incorporated in the design of toxicity studies. Theam
of the safety pharmacology studies should beto reved any functiond effects on the mgor
physiological systems (e.g., cardiovascular, respiratory, rend, and centra nervous
systems). Investigations may aso include the use of isolated organs or other test systems
not involving intact animas. All of these sudies may alow for amechanisticaly-based
explanation of specific organ toxicities, which should be consdered carefully with

respect to human use and indication(s).

4.2 Exposur e Assessment

4.2.1 Pharmacokinetics and Toxicokinetics

It is difficult to establish uniform guidances for pharmacokinetic sudies for
biotechnology-derived pharmaceuticals. Single and multiple dose
pharmacokinetics, toxicokinetics, and tissue digtribution studies in relevant
species are useful; however, routine studies that attempt to assess mass baance
are not useful. Differences in pharmacokinetics among animal species may have a
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sgnificant impact on the predictiveness of animd studies or on the assessment of
dose response rdationships in toxicity studies. Alterations in the pharmacokinetic
profile due to immune mediated clearance mechaniams may affect the kinetic
profiles and the interpretation of the toxicity data. For some products there may
aso be inherent, sgnificant delays in the expression of pharmacodynamic effects
relaive to the pharmacokinetic profile (e.g., cytokines) or there may be prolonged
expression of pharmacodynamic effects relative to plasmalevels.

Pharmacokinetic sudies should, whenever possible, utilise preparations that are
representative of that intended for toxicity testing and clinica use, and employ a
route of adminigration thet is relevant to the anticipated clinical Sudies. Patterns
of absorption may be influenced by formulation, concentration, Ste, and/or
volume. Whenever possible, systemic exposure should be monitored during the
toxicity studies.

When using radiolabeled proteins, it isimportant to show that the radiolabeled test
materia maintains activity and biologica properties equivaent to that of the
unlabeled materid. Tissue concentrations of radioactivity and/or autoradiography
data using radiolabeled proteins may be difficult to interpret dueto rgpid in vivo
metabolism or unstable radiolabeled linkage. Care should be taken in the
interpretation of studies using radioactive tracers incorporated into specific amino
acids because of recycling of amino acids into non-drug related proteing/peptides.

Some information on absorption, disposition and clearance in relevant anima
models should be available prior to clinical studiesin order to predict margins of
safety based upon exposure and dose.

4.2.2 Assays

The use of one or more assay methods should be addressed on a case-by-case
bass and the scientific rationde should be provided. One vdidated method is
usualy considered sufficient. For example, quantization of TCA- precipitable
radioactivity following administration of aradiolabeled protein may provide
adequate information, but a specific assay for the andyte is preferred. Idedly the
assay methods should be the same for animal's and humans. The possible
influence of plasmabinding proteins and/or antibodies in plasmal/serum on the
assay performance should be determined.

8 Date Adopted: 2003/02/10; Effective Date: 2003/02/10
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423 Metabolism

The expected consequence of metabolism of biotechnology-derived
pharmaceuticas is the degradation to smal peptides and individua amino acids.
Therefore, the metabolic pathways are generally understood. Classica
biotransformation studies as performed for pharmaceuticals are not needed.

Understanding the behaviour of the biopharmaceutica in the biologic matrix,
(eg., plasama, serum, cerebrd spind fluid) and the possible influence of binding
proteinsis important for understanding the pharmacodynamic effect.

4.3  Single Dose Toxicity Studies

Single dose studies may generate useful data to describe the relationship of doseto
systemic and/or local toxicity. These data can be used to select doses for repeated dose
toxicity sudies. Information on dose- response relaionships may be gathered through the
conduct of a single dose toxicity study, as a component of pharmacology or anima mode
efficacy studies. The incorporation of safety pharmacology parametersin the design of
these studies should be considered.

44  Repeated Dose Toxicity Studies

For consideration of the selection of anima species for repeated dose studies see section
3.3. The route and dosing regimen (e.g., daily versus intermittent dosing) should reflect
the intended clinica use or exposure. When feasible, these studies should include
toxicokinetics.

A recovery period should generdly be included in study designsto determine the reversd
or potentiad worsening of pharmacological/toxicologica effects, and/or potentia delayed
toxic effects. For biopharmaceuticals that induce prolonged pharmacological/
toxicologica effects, recovery group animas should be monitored until reversibility is
demonstrated. The duration of repeated dose studies should be based on the intended
duration of clinical exposure and disease indication. This duration of anima dosing has
generdly been 1-3 months for most biotechnol ogy/derived pharmaceuticals. For
biopharmaceuticals intended for short-term use (e.g., < to 7 days) and for acute life-
threatening diseases, repeated dose studies up to two weeks duration have been
considered adequate to support clinical studies aswell as marketing authorisation. For
those biopharmaceuticals intended for chronic indications, studies of 6 months duration
have generaly been appropriate athough in some cases shorter or longer durations have
supported marketing authorisations. For biopharmaceuticals intended for chronic use, the
duration of long term toxicity studies should be scientificaly judtified.
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45  Immunotoxicity Studies

One aspect of immunotoxicologica evauation includes assessment of potentid
immunogenicity (see section 3.6). Many biotechnol ogy-derived pharmaceuticas are
intended to simulate or suppress the immune system and therefore may affect not only
humora but aso cdl-mediated immunity. Inflammeatory reactions a the injection site
may beindicative of a simulatory response. It isimportant, however, to recognise that
smple injection trauma and/or specific toxic effects caused by the formulation vehicle
may aso result in toxic changes at the injection dte. In addition, the expression of surface
antigens on target cells may be dtered, which has implications for autoimmune potential.
Immunotoxicologica testing Strategies may require screening studies followed by
mechanigtic studies to clarify such issues. Routine tiered testing gpproaches or sandard
testing batteries, however, are not recommended for biotechnology-derived
pharmaceuticals.

4.6  Reproductive Performance and Developmental Toxicity Studies

The need for reproductive/developmentd toxicity sudies is dependent upon the product,
clinica indication and intended patient population (Note 2). The specific sudy design and
dosing schedule may be modified based on issues related to species specificity,
immunogenicity, biologica activity and/or along dimination haf-life. For example,
concerns regarding potential developmenta immunotoxicity, which may gpply
particularly to certain monoclona antibodies with prolonged immunologicd effects,

could be addressed in a study design modified to assess immune function of the neonate.

4.7  Genotoxicity Studies

The range and type of genotoxicity studies routinely conducted for pharmaceuticals are
not applicable to biotechnol ogy-derived pharmaceuticas and therefore are not needed.
Moreover, the adminigtration of large quantities of peptides/proteins may yield
uninterpretable results. It is not expected that these substances would interact directly
with DNA or other chromosoma materid (Note 3).

Studies in available and rdlevant systems, including newly developed systems, should be
performed in those cases where there is cause for concern about the product (e.g., because
of the presence of an organic linker molecule in a conjugated protein product). The use of
standard genotoxicity studies for assessing the genotoxic potentia of process

contaminants is not considered appropriate. If performed for this purpose, however, the
rationae should be provided.

10

Date Adopted: 2003/02/10; Effective Date: 2003/02/10



Health Canada Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals
Guidance for Industry ICH Topic 6

4.8  Carcinogenicity Studies

Standard carcinogenicity bioassays are generdly inappropriate for biotechnology-derived
pharmaceuticas. However, product-specific assessment of carcinogenic potentid may
gtill be needed depending upon duration of clinica dosing, patient population and/or
biologica activity of the product (e.g., growth factors, immunosuppressive agents, €c.)
When there is a concern about carcinogenic potentid a variety of gpproaches may be
considered to evauate risk.

Products that may have the potentia to support or induce proliferation of transformed
cdlsand clond expansion possibly leading to neoplasia should be evauated with respect
to receptor expresson in various maignant and norma human cdls that are potentidly
relevant to the patient population under study. The ability of the product to stimulate
growth of norma or maignant cells expressing the receptor should be determined. When
in vitro data give cause for concern about carcinogenic potentid, further sudiesin
relevant anima models may be needed. Incorporation of sengtive indices of cdlular
proliferation in long term repeated dose toxicity studies may provide useful information.

In those cases where the product is biologicaly active and non-immunogenic in rodents
and other sudies have not provided sufficient information to alow an assessment of
carcinogenic potentia then the utility of a single rodent species should be considered.
Careful consderation should be given to the sdlection of doses. The use of acombination
of pharmacokinetic and pharmacodynamic endpoints with consderation of comparetive
receptor characteristics and intended human exposures represents the most scientificaly
based approach for defining the appropriate doses. The rationade for the selection of doses
should be provided.

49 L ocal Tolerance Studies

Local tolerance should be evauated. The formulation intended for marketing should be
tested; however, in certain justified cases, the testing of representative formulations may

be acceptable. In some cases, the potentia adverse effects of the product can be evaluated
in single or repeated dose toxicity studies thus obviating the need for separate loca
tolerance sudies.
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NOTES

Note 1

Note 2

Note 3

Anima modes of disease may be useful in defining toxicity endpoints, selection
of dinicd indications, and determination of appropriate formulations, route of
adminidration, and trestment regimen. It should be noted that with these models
of disease there is often a paucity of historica data for use as a reference when
evauating sudy results. Therefore, the collection of concurrent control and
basdline dataiis critical to optimise study design.

There may be extensve public information available regarding potentia
reproductive and/or developmentd effects of a particular class of compounds
(e.g., interferons) where the only relevant species is the non-human primate. In
such cases, mechanigtic sudies indicating that Smilar effects are likely to be
caused by anew but related molecule, may obviate the need for forma
reproductive/developmenta toxicity sudies. In each case, the scientific basisfor
assessing the potentid for possible effects on reproduction/development should be
provided.

With some biopharmaceuticals there is a potentiad concern about accumulation of
gpontaneoudy mutated cells (e.g., viafacilitating a sdective advantage of
proliferation) leading to carcinogenicity. The standard baitery of genotoxicity tests
is not designed to detect these conditions. Alternative in vitro or in vivo modesto
address such concerns may have to be devel oped and eval uated.
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