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The world of chemicals

Drugs
Cosmetics
Agrochemicals
Household
products

Food ingredients

Industrial emissions
Effluent
Natural toxins




The changing landscape of risk assessmentg?

Rapid advances in scientific knowledge, e.g.
Genomics and epigenetics

Profound technological advances

High-throughput technologies, computational toxicology, systems biology,
bioinformatics, high content analysis
The era of ‘big data’

The need to assess risk from combined exposures
Emerging issues, e.g.

Biofuels

Nanotechnology

Climate change

Biotechnology
Increasing complexity of risk communication

Societal and other demands for the move to non-animal
assessment methods



A paradigm shift in toxicology
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Risk Assessment in the 215t Century (RISK21)

« MISSION: Bring applicable, accurate, and resource
appropriate approaches to the evolving world of human
health risk assessment

* Convene experts from academia, industry, government
and other stakeholders.

* RISK21 involves > 120 scientists from Europe and USA

* Develop risk assessment approaches that embrace
advances in scientific knowledge and methods.

* Revise current thinking about how to approach the
science and art of risk assessment.



Risk Assessment in the 215t Century (RISK21)

Started in 2009; coordinated by HESI

Has involved >120 participants from:
— 12 countries

— 15 government institutions

— 20 universities

— 2 NGOs

— 12 corporations

Several parallel, integrated project areas
— Integrated evaluation strategies

— Dose-response

— In vitro to in vivo extrapolation

— Exposure Science

— Cumulative Risk

Two cross-cutting case examples




How Is RISK?21 Different?

* Think about the problem that needs to be
addressed: then select sources of information which
will have the most value

 RISK21 Principles:

— Problem-formulation based

— EXxposure-driven

— Prior knowledge

— “Enough precision to make the decision”

 Provide a framework that is...
— Flexible
— Transparent
— Visual
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Problem Formulation: The Starting Point

e Sets out:
— ODbjectives
— Scope
— Hypotheses

o AsKks:
—what do you know?
—what do you need to know?
— How do you know when you’re done?

Enough precision to make a decision h




Enough Precision for Exposure Estimate

Increasing resources and refinement

Estimate based on
samples from exposed
individuals

Detailed use

» knowledge. Use
measurements

Use exposure specifically relevant to

model(s) with use
population,

exposure route,

environmental

fate, volume, Minimal information, such as
release, and » physical-chemical properties and
specific-use use knowledge. Estimate may

include :

v Environmental background
v'Consumer Uses
v'Industrial Uses

information



Enough Precision for Toxicity Estimate

Dose-response for mode
of action, Key Events
Dose-Response
Framework (KEDRF)
Apical
endpoints
Predictive assays plus in
» Vitro to in vivo

extrapolation (IVIVE)

Structure & activity relationships
. plus existing databases such as
" Threshold of Toxicological
Concern (TTC)

Increasing resources and refinement
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Estimate of Human Toxicity (mg/kg)
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Use of RISK21 Matrix
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Estimate of Human Toxicity (mg/kg)
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WEB-Based Tool
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Avallable Soon! www.risk21.org
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For More Information on
HESI's RISK21 Project, contact...

Michelle Embry (membry@hesiglo

nal.org)

Nancy Doerrer (ndoerrer@hesiglo

nal.org)

Jennifer Tanir (jtanir@hesigloba

.0rq)

Alan Boobis (a.boobis@imperial

.ac.uk)

Tim Pastoor (tim.pastoor@syngenta.com)

http://www.hesiglobal.org
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