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Increasing demands on chemical risk assessment:

• The risk of false negatives:
high failure rate of new drug candidates due to
unmanageable toxicity, accounting for approximately 30% of
this attrition

• The risk of false positives:
the EU REACH policy program on industrial chemicals
– Existing and new substances should in the future be subject

to the same procedure under a single system.
– Large amounts of additional tests required before 2018

• 30,000 existing chemicals already placed on the market since before
1981 and sold at > 1 tonne per year

• Estimated costs: 2,5 – 6,5 billion Euros
• Estimated use of animals: 8 – 20 million

• EU-wide ban on animal use in cosmetics development
– Council Directive 92/32/EEC (7th Amendment): testing ban

prohibiting animal testing of cosmetic products in the EU.



The potential of Toxicogenomics:

• “Ultimately, exploitation of microarray-based
biomarkers will help bring about the transition from
population-based medical treatment to true
personalized medicine”.
– Daniel A. Casciano, former director of the US FDA’s

National Center for Toxicological Research, in: Nature
Biotechnology (2006)

• “The advent of genomics and the burgeoning amount of
genomics-related data presents opportunities and
challenges to the EPA in fulfilling its regulatory and
risk-assessment responsibilities”.
– David J Dix, US EPA, National Center for Computational

Toxicology, in: Nature Biotechnology (2006) Regulation
1907/2006):







Amendment to the latest consolidated version of
the REACH legislation:

• The Commission aims to reduce the number of animals
used for testing, by half

• (39) The Commission, Member States, industry and
other stakeholders should continue to contribute to the
promotion of alternative test methods on an
international and national level including computer
supported methodologies, in vitro methodologies, such
as appropriate, those based on toxicogenomics, and
other relevant methodologies. The Community's
strategy to promote alternative test methods is a
priority and the Commission should ensure that within
its future Research Framework Programmes and
initiatives such as the Community Action Plan on the
Protection and Welfare of Animals 2006-2010 this
remains a priority topic. Participation of stakeholders
and initiatives involving all interested parties should be
sought.





MICROARRAY technology for gene expression analysis

•Toxicogenomics Research Consortium. In: Nature Methods (2005)
“Reproducibility for most platforms within any laboratory is typically good. Microarray results
can be comparable across multiple laboratories, especially when a common platform and a set
of procedures are used.”
•MicroArray Quality Control (MAQC) project. In: Nature Biotechnology (2006)
“We show intraplatform consistency across test sites as well as a high level of interplatform
concordance in terms of genes identified as differentially expressed”.



Applications of toxicogenomics to classifying genotoxic
and non-genotoxic carcinogens
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Development of alternatives to animal toxicity models:
in vitro-in vivo and inter-species extrapolation in
validating  toxicogenomics-based predictive screens

?



How to integrate ‘omics information in a REACH testing
strategy?

• In conjunction with other alternative methods in a
weight of evidence evaluation

• Elucidate mode/mechanism of action



Statements

• The success of the incorporation of the new methods
into risk assessment strategies will be intensified by an
active cooperation with risk assessors and regulatory
bodies

• For that, it is necessary that risk assessors should
become accustomed to the new genomics and
bioinformatics technologies

• Data requirements by the international risk assessment
community should be identified

• Such requirements will additionally guide the
development of research

• Consequently, an iterative collaboration between
toxicogenomicists and regulators should be
established


