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Nango titanium dioxide particles under electron
microscope




The Great Chemical Unknowfa lack of
resources challenges regulatory approaches

[Scientific American October 28, 2010/

Only a tiny fraction of chemicals around us has been
tested for safety; several hundreds of thousands of
chemicals synthetized by industry, and 50,000 80,000
chemicals on the global;

Tens of thousands of them used by consumers and
industry - Tested for hazards: ~300

Safety assessment progress with ENM? On the market
for 20 years, more than 300,000 synthetized, 50100 in
products on marked, 5- 15 tested for safety?

Challenge for all: reliable prediction of hazards & risks R
TinaBahadori 2015 <#EPA
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GROWTH OF NUMBERS OF EMMSED PRODUCTS

Figure 2. Conceptual Timeline for
Growth of Nanomaterial Products

Number of Products on the Wilson Center
Project Emerging Nanotechnologies Inventory
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The safety knowledge gap has increased since the entry of ENM
onto the market: affordable, reliable & fast ENM safety/hazard
prediction an urgent regulatory need globally (OELS)

Emerging nano-
products

Volume

Generated EHS
data

Schematic representation of emergence of
nanotechnology products in comparison

to generated EHS data (inkov and

EHS data analyzed by Satterstrom: Nanomaterial Risk

regulat{:}rﬁiageﬂCIES Assessment and Risk Management, 2008).
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Risk assessment and risk management of traditional chemicals and EDIbé¢idOrsteret

al. 2005.Environ HealthPerspectl13:82339) d has become obsolete; break throughs
for hazard & risk prediction of ENM are missing so far
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Occupational exposure to ENM is infrequently
the highest and requires special attention

—

Mixer/sonicator/ attrition mill within
ventilated enclosure(Image
courtesy of Mark Methner, NIOSH)

innish Institute of



Hazard & Risk assessment of ENM for their saf
use by the industry and elsewhere

AAssess the lowest levels of exposures or doses that do not induce a
harmful effect (in humans or the environment)

ACarry out /in vivoand /n vitro studies to identify doses/levels of exposure
of harmful ENM that may cause harm in humans & to the environment
with appropriate toxicity endpoints in the models

AApply adequate means of approximation to identify the possible
harmful effects by using NOAELs or Benchmark doses & modelling or
uncertainty factors
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TRANSPORTATION

CONSUMER
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ENM & Work
Environment

Schulte et al. [2008]
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Semiconductor industry & relevance of ENM
risk assessment & management

Alncreasing amounts of ENM are used in semiconductor industry as a
part of electrical/electronic devices

ASome of the materials may be associated with harmful effects to human
health and the environment including e.g. metallic and carbon
containing nanomaterials

ASafety assessment of the materialger seis not different from other
ENM safety assessment

AHowever, in the production processes safety issues can be adequately
addressed when necessary (closed spaces, ventilation, wet processes)
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Grouping of nanomaterials Is an important means that

may enable faster ENM risk assessmeéntot yet there
[Savolainen et al., 2013]
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Hazard/Safety Classifier of ENM: learning genetic algorithms capable of
identifying harmful features of ENM based on a huge ENM database (EU
FP7 NANOSOLUTIONS Projeéthew hazard assessment approach
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Choice of environmental &

mammalian test orqanlsms
A E. col{microbe)

A Caenorhabditiselegans
A Mytilus edulis
ADaphnia magna

AEarthworm (Lumbricus
rubellus).

AZebrafish, Trout.
ARodent model (mice)
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BEAS2HBhased ENMclassifier (IntegratedoxicityEndpoints)
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