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How Did We Get Here?

1IN ITIAT_IVE

Developed a Risk Research Framework for
Environment, Health, and Safety Research

Dose <= Response

Exposure Assessment Hazard Assessment

Exposure of Biological
Nanomaterial Transport/ Concentration Environmental Response &
Life Cycle Transformation & in the and Biological Internal Environmental
Stages Abiotic Effects Environment Systems Dose Effects
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|dentified Research Needed in each
Component of the Framework

Exposure of Biological
Nanomaterial Transport/ Concentration Environmental Response &
Life Cyce Transformation & in the and Biological Internal Environmental
Stages Abiotic Effects Environment Systems Dose Effects

Research Categories:

e Instrumentation and Metrology
« Human Health

* Environment

* Exposure Assessment

* Risk Management
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2 MNear-Term Research Mid-Term Research Long-Term Research
INITIATIVE Nanomaterials&Human Health 0-5 yrs 5-10yrs >10yrs

Resvarch Neeed: Understand the abrorpti portof
throughout the haman body

+Interaction of nanomateriab with exposure ogen, induding relasionsiip of exposre 1o
upplaks:

« Segoestration of mateviabs in Ehe expaiure organ

Organized Research |z

« Mechanires of transpert through the body

Into a Framework oo ——

Research Meed: Develop methods te quantify and. I P
s and characters: T

1

-

= Determing refievant meatirement paramenirs for each css of nanamatierials in simple
exporsure matrin and in simple bivkogical matrix

+ Detenmine appropriali parameters fos sampling and analyss

« Estabibsh mechads for quantification aad chancierization

Research Categories: s psat s gl s

« Validate methods for each exposere poute

Eermarkers for

. Research Meed: Mentify or develop appropriste in vitro and i vive
o Instrumentation and Metrology || sernssomianmoimarossmmmieissopar.

= Validate existing in vitro and i wivo best methods

+ Determine appropriste methods to suspendand administer nanomaterials
* Human Health e i
* Environment ot
« Evabate1 torwhiich ity vt aind in e maodels predict Buma reposne
* Exposure Assessment o Sl i e i
nanomaterials and uptake via the respiratory or digestive tracts or threugh
[

Risk Management s Y

« (haracterize the physical and chemical properties of the major dasses of nanomateriali
by erparianre route

= [eteemine the relationshép of andte exposure /uptake i body burden by dssof
[ES

« Deeramine the relationship of chrnic sxporune/ plake 1o body burden by class of

Research Newd: Determine the mechanims of interaction betvween
manomaterials aped the body at the moleoslar, cellular, and tissular levels
« Identify mehasninmms through which nanomaterials interact with fndamental,
protesc e bisbogical reporme padhin

= identity mechanium by which nanomaterials diinupt protective pathays.and case
adverse heatth effecs

« Desermine the ielationship of dirie. plyilcal and cheercal properties SojrotecTve vi
adverie repanes

« Vit it b Rsobongical nesprarriet in animal modet

= Determine thie relationship of bislogical response in animal modets o human response
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LEGEND Forthis category, the diagram diepicts the recommended relative emphasis as a function of time that should be given for

| the priovity research needs and their respective research topics over the course of implementing the NNI EHS Research
- . Mani LEZS § A
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How Is This Strategy Used By Federal Agencies?

The National Nanotechnology Initiative

Common framework for ongoing dialogue,
STRATEGY FOR collaboration, and co-funding.

NANOTECHNOLOGY-RELATED
ENVIRONMENTAL, HEALTH, AND SAFETY

RESEARCH Foundation from which agencies can build
or modify their implementation plans.

Near to long term perspective with an
internal adaptive management process.
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nano EHS

Aaptively Managing the NNI EHS Research Strateg

NNI member agencies planning series of workshops as outlined in the
EHS Strategy

— Human and Environmental Exposure Assessment (Feb 2009)

— Environment and Instrumentation, Metrology & Analytical
Methods (Oct 6-7, 2009)

— Human Health and Instrumentation, Metrology &
Analytical Methods (Nov 17-18, 2009)

— Science for Decision Making: Managing the Impact of
Nanotechnology (Mar 30-31, 2010).
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Workshop Goals —

 Provide an open forum at which stakeholders will

— discuss the state of the science
— Identify gaps and barriers to advancing the science

— ldentify emerging trends that will modify the current
research strategy

— build dialogue and facilitate collaborations to achieve
these research goals

* Produce a Workshop Report that will

— reflect the comments and ideas put forth during the
workshop

— Iinform the next iteration of the NNI EHS Research Strategy
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Who Are the Workshop Participants? —

» Academics- 42

e Industry- 43

 Public Health Advocates- 14

» General Public- 5

* Media- 3

o State and Local Government- 1
 Trade Representative- 1
 Federal Government- 130

« Webcast- 70
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Workshop Overview for Today

- INITIATIVE

This morning
- Welcoming Remarks and Framing the Workshop Goals

- Plenary Session on Characterization, In Vitro Research, In Vivo
Research

- Lunch on your own

This afternoon

- Breakout Session 1: Examining the HH/IMA Research Needs
- White House Perspective on Nano EHS

- Reception
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Workshop Overview for Wednesday —

Morning Session
- Report Out: Breakout Session 1

- Case Studies on Exposure Measurements, Characterization,
JANH

- Breakout Session 2: Developing a Strategy to Accomplish the
Research

Working Lunch: Data-enabled Predictive Modeling for nano EHS

Afternoon Session

- Public Comment Period (Comment Box)
- Report Out: Breakout Session 2

- Congressional Remarks on nano EHS

- Next Steps
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