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Overview

• Acceptance of New Technology Within LRI

• Nanotechnology

• New Approaches to Hazard Identification

• Enabling efforts within LRI

• Some Considerations
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Nanotechnology Regulation and 
Assessment Methodology

• Existing chemicals regulation (REACH) in principle 
applies to nanomaterials

• Methods for hazard and exposure assessment are 
generally appropriate and may need some 
modifications

• Research is underway to better understand existing 
test methods applied to certain types of 
nanomaterials
• Applicability domain
• Baseline variations
• Reporting of findings



6

OECD WP on Manufactured 
Nanomaterials Ensuring…

• Human health and environmental safety
• Science-based and internationally harmonised approach to hazard, 

exposure and risk assessment 
• Efficient assessment of manufactured nanomaterials so as to avoid 

adverse effects from the use of these materials in the short, medium 
and longer term

• Work areas include: 
• Identification, Characterisation, Definitions, Terminology and 

Standards
• Testing Methods and Risk Assessment
• Information sharing, Co-operation and Dissemination

• Industry engagement in working groups
• Core group of ca. 10 representatives
• Large number of experts involved on case-by-case basis, 

including ECETOC activity
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LRI Nano Research ongoing

• Tiered approach to testing and assessment of nanomaterial
safety to human health

• Testing the suitability of OECD guidelines for selected 
nanomaterials for human health endpoints (SiO2, ZnO)

• Defining a tiered testing strategy for inhalation and dermal 
exposure, comprised of short- and long-term studies, 
needed for a comprehensive human health hazard 
assessment

• In vitro methods being considered

• Environmental fate of nanomaterials

• Industry contribution to OECD Sponsorship Programme
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LRI Project –
Societal Acceptance

• Awarded to Wageningen University – Amber Ronteltap, 
Arnout Fischer and Hilde Tobi

• Project Title – “Safety Perceptions of New Technologies 
(SPOT) – making social and natural sciences meet

• Background – Societal introduction of new technologies is 
where social and natural sciences meet

• Determinants of societal acceptance

• Natural-social science collaboration

• Available knowledge is scattered

• Project Goal – Help guide introduction of nanotechnology by 
systematically reviewing lessons from previous technology 
introductions which show future directions for 
nanotechnology and society research
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Keys to Acceptance of 
Nanotechnology

• Assure robust product stewardship/product safety 

performance in the global chemical industry 
improving public confidence

• Improve harmonization of chemical management 
systems at national, regional and worldwide level

• Deliver necessary information for transparent 
scientifically based safety and risk assessments

• Ensure a knowledge-based outreach to decision 
makers for new technologies and products
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Applications of Toxicogenomic

Technologies to Predictive 

Toxicology and Risk Assessment
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The NRC Vision Of Toxicity Testing 
In The 21st Century

• Envisions a not-so-distant future in which virtually all routine 
toxicity testing would be conducted in human cells or cell 
lines in vitro by evaluating cellular responses in a suite of 
toxicity1 pathway assays using high throughput tests, 
implemented with robotic assistance

• Dose response modeling of perturbations of pathway function 
would be organised around computational system biology 
models of the circuitry underlying each toxicity pathway

• In vitro to in vivo extrapolations would rely on 
pharmacokinetic models that would predict human blood and 
tissue concentration under specific exposure conditions

1 or “normal” physiological pathways perturbed by an insult
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EPA’s ToxCast Program

• Initiated in 2005 - utilizes “off-the-shelf” High Throughput Screening (HTS) assays to screen 
chemicals for biological effects

• Results of “screening assays” will be used to build computational models to predict potential human 
toxicity of chemicals

• The HTS and cheminformatic endpoints include:

• Physical-chemical properties

• Predicted activities using SAR models

• Biochemical properties

• Cell-based phenotypic assays

• Genomic assays/analyses

• Responses in non-mammalian model organisms

• Tests being conducted at “traditionally” unrealistic high doses (some at only one dose)

• First group of chemicals includes ~320 pesticide ingredients

• Next group will be HPV chemicals and a number of compounds from pharma

• All data will be made public
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Concept of the EPA 
ToxCast Program

From EPA document
http://www.epa.gov/comptox/toxcast/files/ToxCast_Program_Outline_slides_01aug2007.pdf
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What to Watch for in the Data

• In vitro data

• What does the assay measure?

• How reproducible are the assay results?

• How does data compare from one set to another?

• How stable is the system (primary cells vs cell line)?

• In vivo data

• What is the relevance of the model for humans?

• How relevant is the exposure regimen to human exposure?

• What are the mechanisms which give rise to toxicity?

• Chemicals

• Are the chemicals adequately characterized…what is the purity?

• What’s the role of metabolism?
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Can We Apply the OECD 
Principles of QSAR Validation

To facilitate the consideration of a (Q)SAR model for 
regulatory purposes, it should be associated with the 

following information:

1) a defined endpoint

2) an unambiguous algorithm
3) a defined domain of applicability

4) measures of goodness-of-fit, robustness and predictivity
5) a mechanistic interpretation, if possible
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Challenges and Opportunities 
for ToxCast and Tox21

• ToxCast outputs will need to be linked to meaningful understanding of 

Toxicity relative to human exposure

• Predicting toxicity will require extensive collaborative research to forge the 

solid scientific foundation for developing predictive models using QSAR, 

genomics profiling and High Throughput Screening methods

• All need to have confidence in the models -- regulators, academia, industry 

and the public 

• If the models are to be used in place of traditional tox testing can we 

have confidence they will provide valid results?

• What are the models/systems predicting?  

• Are these the right questions?

• Would knowing the response of a few basic pathways in reliable 

systems be enough for decision making?

• What about hazard communication as we know it today?
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Tox21 Fits Within Integrated 
Testing Strategies for REACH
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Hazard Communication 
Label of the Future
• Tox21 Chemical Label

At 30 ng/ml in HepG2 cells, tetramethylnanosauce

adversely affects the KEGG pathway, causes 
oxidative stress, interrupts cell communication and 

has a slight affinity for the PPAR receptor.  

Under normal conditions of use the chemical is safe.

This results in activation of apoptosis for injured 

cells such that they are destroyed.  

Occassionally a mutation in the DNA may occur but 

DNA repair mechanisms are sufficient in most 
people to avoid any long term consequence.  
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• Bringing the Vision to Life Andersen and Krewski Toxicol. 
Sci..2009; 107:324-330

• Pragmatic Challenges for the Vision of Toxicity Testing in the 21st

Century in a Regulatory Context: Another Ames Test? ...or a New 
Edition of "the Red Book"? Meek and  Doull Toxicol. Sci..2009; 
108:19-21

• Mapping the Road Ahead Hartung Toxicol. Sci..2009; 119: 18–23

• View from the Pharmaceutical Industry MacDonald and Robertson 

Toxicol. Sci..2009; 110: 40-46

• View from the Chemical Industry Bus and Becker Toxicol. 
Sci..2009 in press

Forum Series on Toxicity 

Testing in the 21st Century
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ICCA LRI Workshop 2009

• Purpose: Assess gap between risk 
assessment, new technologies and 
interpretation science on emerging data

• Objectives and themes to address:

• Technology applications for risk-

based decision making

(‘omics/HTS)

• Characterization of environmentally

relevant exposures

• Develop framework for 

communication

• Participants from governments (European 
Commission, US EPA), academia and 
industry. 
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Some Observations

• Necessary to evaluate relevance, reliability, sensitivity and 
specificity of advanced HTS and computational profiling methods 
so that regulatory agencies, the regulated community and the 
public have confidence in decisions based on these methods 

• A “shotgun” approach – generating large quantities of  data and 
applying informatics to develop “correlations” – will not be very 
fruitful in developing the necessary models 

• Need a thoughtful approach to develop models that are relevant to 
extrapolating to humans

• Need to be careful that approaches such as ToxCast don’t just 
lead to re-discovering what we already know about toxicity
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What’s Needed As We Go Forward

• Continue focus and support for incorporating new, improved technology in 
our assessments (e.g. EU FP 6 / 7 programs, EPA, NIEHS, Industry)

• Develop tools to link chemistry and biology in the new paradigm

• Systems to manage, interpret, apply the explosion of data

• Education of the public to avoid policies that trade problems with no real 
benefit or possibly greater adverse consequences

• Policies supporting science and reasoned approaches to chemical 
management aided by:

• A renewed commitment of research to follow the scientific method

• Testing hypotheses and validating methods

• Confirming data and results clearly

• Communicating data and results clearly

• Considering alternative, biologically plausible explanations for observations
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Thank you!


