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The Opportunity

Ensure that nanotechnology evolves as a tool for
sustainability

Acid Rain Damage




The Challenge

Which future do we prepare for?
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Source: October 2004 Lux Research Report “Sizing Nanotechnology's Value Chain”
* Nanointermediates and nano-enabled products only, nanomaterials cannot be meaningfully broken down by sector.




Vision for CEINT

1. Elucidate general principles that determine
nanomaterial behavior in the environment

2. Translate this knowledge into the language of
risk assessment

3. Provide guidance in assessing existing and
future concerns surrounding the environmental
Implications of nanomaterials.

4. Educate next generation of scientists and
engineers




CEINT by Numbers

v, 4 Core Institutions: Duke, CMU, Howard, Va Tech

% 2 Additional Universities with single participants: U
Kentucky, Stanford

% 4 currently un-funded US academic collaborations

v $14.4 M from NSF + EPA (57% of proposed budget)
% H-years, renewable

v 25 faculty currently supported

% Collaborators from 5 US government entities

% Qver 17 International partners on 3 continents- GDRI
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Learning Communities

Laboratory Rotations and Faculty Visits
partner institutions
government laboratories
International partners (Europe, Asia, South America)
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Qui ckTi me™ and
decompressor
are needed to see this picture.

. Beam Lines




Balancing Center Impact

Immediate Long-term
Relevancy Fundamentals
Exposure Scientific merit

Public

engagement Hazard Discovery




Conceptual Framework
+<> nanomaterials

ecosystem risk
impacts communication
stakeholder
I interactions
9) s + cellular/organismal education
- I impacts
Risk Assessment
g Ca2+
Caﬂ"“’*;ﬁ Impacts on risk management
COy> nanomaterials

—4= nanomaterials
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Key areas of strength in CEINT

Environmental biology

Ecotoxicology

Nanomaterial transport & transformation
Nano-Biogeochemistry

Nanochemistry

Risk assessment and societal impact
Atmospheric particles

Ability to interface with human health work




CEINT Research Thrusts

% Theme 1. Exposure, transport and fate

v Theme 2: Cellular/ organismal responses
% Theme 3. Ecosystem responses

» Core A: Manufactured nanomaterials

v, Core B: Natural and incidental nanomaterials

% Core C: Modeling, Risk Assessment and
Societal



Theme 1: Exposure, Transport and Fate of
Nanoparticles

APredict NM behavior from first principles

Intermediate
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Theme 2: Cellular and organismal
responses T ]
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Theme 3
Ecosystem Impacts




Ultimate Goal:
Predicting Ecosystem Impacts
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http://upload.wikimedia.org/wikipedia/en/a/a7/C60_isosurface.png
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Core A: Synthesis and Fabrication
Goal: Control of composition, shape, and size

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.
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A: SEM image of aligned TiO, nanowires B: SEM image
of ZnO nano nails (Liu, Duke University)




Core B: Natural and Incidental
Nanoparticles
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Core B: Natural and Incidental

Nanoparticles
v, Determine sources and characteristics of natural and
|l nci dent al NP’ s 1 n the envi

% ldentify ways to distinguish between natural,
Incidental, and manufactured nanomaterials

»w Devel op and refine met hods
the environment ournal of
Environmental

Monitoring
pump T —

FFF channel




Core C: Risk Assessment, Modeling, and
Socletal Impacts
How does one deal with the pervasive high levels of

uncertainty?
Conventional risk assessment
Human Human
% ;22222;2 :VJ\ prig::tsses Ei\ per?eption E: valuation }
G:|'> processes processes B-C

..ot her met hods become necessary as
uncertainty increases:

e Bayesian belief nets

» Multiple-model work demonstrated in \ j o
the health domain. = S T —
e R =




Activities (as Proposed)

Initial materials selection
(Me, MeOx, fullerene)

societal =) 4 scientific

scoping tools  Fleld protlocol Lab
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Bayes net

new materials

[ . .
characterization

l > bioavailability

toxicity

I
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Full Risk Assessment | L} mec.hamsms.
Value chain | multi-generational

Learning env.
Risk perception
Social engagement




Collaboration with our sister center:
UC CEIN

% Protocol development

v, Nanomaterials

» CEINs annual conference (first to be held mid Sept
2009, Washington DC)




Thank You

CE

www.ceint.duke.edu




