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Overview

The principal aim of this report is to summarise the
current status of alternative tests in contributing to
the assessments of the potential toxicological
(human health) effects of substances, as currently
required by European Union (EU) legislation on
chemicals. These assessments are also likely to be
required when the proposed EU Chemicals Policy is
implemented. The effects covered are: acute lethal
toxicity; dermal and ocular irritation and corrosion;
skin and respiratory sensitisation; target organ and
target system toxicity; genotoxicity and carcino-
genicity; reproductive toxicity; and the biokinetic
endpoints of absorption, distribution and metabo-
lism. The emphasis of the report is on methods that
can be used to replace or partially replace existing
animal-based tests. For each toxicological effect, the
report identifies alternative methods that can be
used immediately, either because they have been
scientifically validated as definitive tests, or
because they are considered to be sufficiently well-
established for use in the prioritisation of further
testing. For most of the toxicological effects consid-
ered, the incorporation of alternative methods into
tiered testing strategies offers the most immediate
promise for replacing, reducing and refining the use
of animals, without compromising the protection of
human health. In some cases, such as dermal and
ocular irritation and corrosion, tiered testing
strategies can be implemented immediately.

The second main aim of the report is to make rec-
ommendations for the further development and val-
idation of alternative tests and testing strategies,
with emphasis on the expectations that could real-
istically be met in the short-term (by the end of
2003), medium-term (end of 2006), and long-term
(end of 2010), if sufficient and appropriate human
and financial resources were made available. This
time-frame takes into account the duration of the
forthcoming Sixth and Seventh EU Framework
Programmes.

The report was compiled by the European Centre
for the Validation of Alternative Methods
(ECVAM), on the basis of contributions from a large
number of experts in the fields of toxicity testing
and alternative methods, including members of the
ECVAM staff, the ECVAM Working Group on
Chemicals and associated working groups, and
other experts in the field. 

Chapter 1 summarises the background to the
future Chemicals Policy, by referring to the main
recommendations of the European Commission
White Paper, to the conclusions of the European
Environment Council, and to the opinions of the
European Parliament and its Economic and Social
Committee. This chapter also explains the role that
ECVAM has played in the formulation of the policy,
and the role that ECVAM is expected to play in its
future implementation.

This report refers to a number of completed and
proposed prevalidation and validation studies.
Therefore, Chapter 2 provides background informa-
tion on the principles of validation, and on the way
in which these principles are applied by ECVAM,
which has the duty of coordinating the validation of
alternative tests at the EU level. This chapter also
explains the important concept of the prediction
model, which enables the data generated by alter-
native tests to be interpreted in terms of potential
toxic hazard either in whole animals or in humans.

Chapter 3 describes the risk-assessment process,
in which the use of alternative tests is becoming
increasingly significant. The concepts of hazard
prediction and risk assessment are explained, and
the possible uses of alternative tests in the various
components of the risk-assessment process are
described. In addition, reference is made to the pro-
cedures of reverse risk assessment and read-across,
which can play a useful role in reducing the need for
animal testing.

The general aim of Chapters 4�10 is to address
the current status of alternative tests in different
areas of toxicity testing. Each chapter includes an
assessment of the short-term, medium-term and
long-term possibilities for the development and val-
idation of alternative tests and testing strategies. 

Chapter 4 deals with acute lethal toxicity testing,
which is conducted as part of acute toxicity testing,
and as a basis for making decisions on the need for
further testing. There is a good medium-term
prospect for the (partial) replacement of the classical
LD50 test and other equivalent animal tests, since a
validation study on the use of basal cytotoxicity tests
(for certain kinds of chemicals) is to be initiated in
2002, under the auspices of ECVAM and the US NTP
Interagency Center for the Evaluation of Alternative
Toxicological Methods (NICEATM), which will take
into account long experience in the use of in vitro
cytotoxicity tests and the positive outcomes of a num-
ber of evaluation studies. In this chapter, the outline
of a tiered testing approach is also recommended.

Chapter 5 summarises the status of alternative
tests for acute dermal and ocular irritation and
corrosion. Significant progress has already been
made with respect to skin corrosion, since guide-
lines based on two in vitro tests have been
accepted at the EU and Organisation for Economic
Cooperation and Development (OECD) levels as
replacements for the Draize skin-corrosion test.
Several alternative tests for skin irritation have
been evaluated in an ECVAM prevalidation study,
which is a high priority for follow-up in 2002. For
eye irritation, it has not proven possible to for-
mally establish the scientific validity of one or
more replacement tests, applicable across the full
range of eye-irritation potency, despite a signifi-
cant validation effort in this area. Thus, eye irrita-
tion remains a priority area for further research,
test development and validation.
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Chapter 6 covers dermal and respiratory sensiti-
sation, for which non-animal methods have yet to
be validated. Considerable progress has been made
in increasing the understanding of the biological
mechanisms underlying the sensitisation response,
and a number of promising computer-based and in
vitro systems are in the course of development.
Thus, sensitisation is also a priority area for further
research, test development and validation. In the
meantime, an animal-based (refinement and reduc-
tion) alternative, the murine local lymph node
assay (LLNA), is regarded as scientifically valid for
skin sensitisation testing.

Chapter 7 addresses the various biokinetic end-
points that relate to the absorption, distribution
and metabolism of chemicals. Biokinetic parame-
ters are important determinants of systemic toxic-
ity, and their incorporation into biologically based
kinetic models will ultimately provide efficient tools
for risk-assessment purposes. This chapter refers to
a number of promising computer-based and in vitro
models of membrane permeability that are consid-
ered ready for validation or regulatory acceptance
and application. For the assessment of metabolism,
both computer-based and in vitro approaches are
discussed, and a tiered approach is recommended,
based on the sequential analysis of: a) enzyme path-
ways, including enzyme activation and inhibition;
b) induction effects; and, where appropriate, c)
enzyme polymorphisms.

The large and diverse area of target organ and
target system toxicity is examined in Chapter 8,
which refers to nephrotoxicity and neurotoxicity
by way of illustration. For effects such as these, it
is clear that stepwise testing strategies, based on
the use of complementary in vitro endpoints, will
need to be designed and evaluated, and this will
require a substantial and long-term effort. For
neurotoxicity testing, a tiered approach based on
the sequential assessment of basal cytotoxicity
and neurospecific endpoints is recommended, and
is approaching readiness for prevalidation.
Chapter 8 also describes developments in the field
of in vitro repeat-dose toxicity testing, which is
recommended as a priority area for future
research.

Genotoxicity and carcinogenicity are covered in
Chapter 9, which presents the outline of a tiered
testing strategy based on computer-based models
and in vitro tests for detecting point mutations,
clastogenicity, aneuploidy and non-genotoxic car-
cinogenicity. It is argued that genotoxic chemicals
should automatically be regarded as carcinogenic,
to avoid the need to conduct time-consuming and

expensive rodent studies. Efforts should be focused
on the development and validation of in vitro meth-
ods for the detection of non-genotoxic carcinogens,
and on the validation of computer-based models for
predicting genotoxicity and carcinogenicity.

Chapter 10 discusses alternative methods for
reproductive toxicity testing. This is another area
in which testing strategies will need to be based on
a number of critical and complementary in vitro
endpoints, to provide a means of assessing the
effects on different components of the reproductive
cycle. Encouraging progress has been made in the
area of developmental toxicity, since three alterna-
tive methods for predicting embryotoxic potential
have been endorsed by the ECVAM Scientific
Advisory Committee as scientifically valid and
ready for consideration for regulatory acceptance
and application. Future efforts should focus on the
further development and validation of alternative
tests for assessing other critical aspects of the male
and female reproductive systems, and on the design
and evaluation of testing strategies that incorporate
these tests.

Chapter 11 discusses the current status of animal
and non-animal methods for the detection of so-
called �endocrine disruptors�, i.e. chemicals that
alter the function of the endocrine system and
cause adverse health effects. International activi-
ties initiated by the US Environmental Protection
Agency (EPA) and the OECD are described, with
particular reference to three animal tests: the
uterotrophic test, the Hershberger test and an
enhanced repeat-dose protocol (OECD Test
Guideline 407). In addition, various non-animal
approaches are described, including computer-
based and in vitro methods. This is an area in which
more research and development are required, so
that suitably developed and validated non-animal
tests can eventually be incorporated into tiered
testing strategies that will reduce, refine and
replace the use of animals.

Finally, Chapter 12 provides a summary of the
current situation in relation to each toxicological
endpoint, and brings together the main conclusions
and recommendations presented elsewhere in the
report. A distinction is made between prospects for
validation on the one hand, and recommendations
for research and test development on the other. In
addition, a number of recommendations are
directed at specific organisations or expert groups,
and some general recommendations are made for
the use of alternative methods in the future EU
Registration, Evaluation and Authorisation
(REACH) system.
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