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EPA is a member of the subcommittee - Nanoscale 
Science, Engineering and Technology

National Nanotechnology InitiativeNational Nanotechnology Initiative

Federal agencies and departments that 
participate in NNI

Established in 2001 

Responsible for coordinating federal 
government’s nanoscale research and 
development programs

National Nanotechnology Coordinating 
Office (NNCO) – secretariat, point of 
contact



Definition of  Nanotechnology?Definition of  Nanotechnology?

The ability to extract large sums of money from a 
decreasing federal research budget?

The development of novel properties for any 
business with “ nano” prefix?

The capacity to manipulate at the nano level to 
multiply exponentially the number of nano 
meetings?



NNI Definition of  NanotechnologyNNI Definition of  Nanotechnology

The understanding and control of matter at 
dimensions of roughly 1 to 100 nanometers;

Where unique phenomena enable novel 
application



White House/OSTPCongress

PCASTOMB

Nanoscale Science, Engineering and 
Technology Subcommittee

Independent Agencies

CPSC, EPA, FDA, ITIC, 
NASA, NIH, NIOSH, NIST, 
NRC, NSF, OMB, PTO

Departments

DHS, DHHS, DOC, DOD, 
DOE, DOJ, DOS, DOT. 
DOTreas, USDA

Nano Health and Environ. 
Impacts (NEHI)

Nano Innovation and 
Industry Liaison (NIIL)

Global Issues In 
Nanotechnology 
(GIN)

Nano Public Engagement 
Group (NPEG)



NNI Environment, Health and Safety Research

NSF
Basic research: environmental effects of nanoparticles; nanoparticles in air 
pollution; water purification; nanoscale processes in the environment 

NTP
Potential toxicity of nanomaterials, titanium dioxide, several types of quantum 
dots, & fullerenes

DoD
Physicochemical characteristics & toxicological properties of nanomaterials 
computational model that will predict toxic, salutary and biocompatible effects 
based on nonstructured features 

EPA Toxicology of manufactured nanomaterials; Fate, transport, & transformation; 
Human exposure and bioavailability 

Transport & transformation of nanoparticles in the environment, exposure & 
risk analysis; Health effectsDoE

NIH Nanomaterials in the body, cell cultures, and laboratory use for
diagnostic and research tools 

NIST Developing measurement tools, tests, and analytical methods 



Federal NNI  Research: Environment, Health Federal NNI  Research: Environment, Health 
and Safety 06 Requestand Safety 06 Request

• NNI total $1054   million

• NNI EHS research 38.5 million
� NSF 24
� EPA 4
� NIH 3
� NIOSH 3
� DOJ 1.5
� NIST 1
� DOD 1
� USDA 0.5
� DOE 0.5



Available on web at: 

http://www.nano.gov



Small Times Study of Nano “ Industry”

• Commissioned by NNI

• Nanotechnology Companies and Organizations in the 
United States

� Headquartered in US or with major business activity in US

• Identified 775 companies, organizations and agencies 
complying with strict selection criteria
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To protect human health and the environment

EPA’s Mission:



Why is EPA interested in nanotechnology?

•Potential for  a cleaner environment

Cleaning up past environmental problems

Improving present processes

Preventing futureenvironmental problems

•Possibility of harmful effects to human health or  the environment

•Regulatory responsibilities



EPA Nanotechnology 
Framework

� EPA Science Policy Council product
� Ask the critical questions, address 

the critical issues
� Implications and Applications for 

nanotechnology and the 
environment



Why an EPA Nano 
Framework?

� Facilitate nanotechnology’s promise for 
environmental protection 

� Simultaneously understand and address any 
potential problems from release into the 
environment

� Consider environmental benefits and impacts 
from the beginning, as these new 
technologies are developed



EPA’s Open Meeting

June 23, 2005 in Washington DC

Public meeting on nanoscale materials

Representatives from industry, academia, 
NGOs, public

International representatives

Potential voluntary pilot program – TSCA

http://www.epa.gov/oppt/newchems/ 



Applications and Implications 
Research at EPA

Applications address existing environmental 
problems, or prevent future problems

(Approx. $15.6 M to date)

Implications address the interactions of 
nanomaterials with the environment, and any 
possible risks that may be posed by 
nanotechnology

(Approx. $10.2 million to date, excluding ultrafine)



2005 STAR Solicitation

Environmental and Human Health Effects of 
Nanomaterials

� Joint with National Science Foundation (NSF), 
National Institute for Occupational Safety and Health 
(NIOSH), National Institute of Environmental Health 
Sciences (NIEHS)

� Anticipated Opening Date – Fall 2005



N = 69 Grantees

NCER Nanotechnology Grantees
STAR Nano Grants - Applications & Implications
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Improved monitoring & detection capabilities

UltraUltra--Green Green manufacturing and chemical manufacturing and chemical 
processingprocessing – eliminate toxic constituents

WasteWaste--minimization minimization via designed-in pollution 
prevention at the source - less material to 
dispose of, , atom-by-atom construction

Reduced energy usage

Commercially-viable alternative clean energy 
sources (fuel cells, solar, wind)

Inexpensive, rapid remediation and treatment 
technologies 

Sustainability 
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• Microcantilever (made from nanoparticles)  
• Used to detect and manipulate nanosized biological  

contaminants  
• Applicable for miniaturization of detection technology

• Microcantilever (made from nanoparticles)  
• Used to detect and manipulate nanosized biological  

contaminants  
• Applicable for miniaturization of detection technology

Wan Shih, Drexel University

Ultrasensitive Pathogen Quantification in Drinking Water 
Using Highly Piezoelectric PMN-PT Microcantilevers



Potential toxicity, mechanism issues

Harm to the environment and/or ecosystem 
through manufacture, use, and/or disposal

Unknown transport, transformation and fate 
information of nanomaterials 

Potential bioaccumulation, 
biotransformation, and bioavailibility issues 

Dose/Response

Human health & Ecosystem Implications:
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EVALUATION OF NANOPARTICLE INTERACTIONS WITH EVALUATION OF NANOPARTICLE INTERACTIONS WITH 
SKINSKIN

Porcine and human models

Nancy MonteiroNancy Monteiro--Riviere, Toxicology, North Carolina StateRiviere, Toxicology, North Carolina State

Assess the nature of interactions between Assess the nature of interactions between 
manufactured nanopar ticles and the skin. manufactured nanopar ticles and the skin. 
Dermal absorptionDermal absorption
Cutaneous toxicityCutaneous toxicity
Distr ibution to skin after  systemic exposureDistr ibution to skin after  systemic exposure



Nanomaterials –
Applications & Implications

Cross blood-brain barrier –
drug delivery

Placed in subsurface areas -
remediation

Small, real-time sensors –
detection & protection

Same compound, different 
properties – novel uses

Different disciplines –
increased collaboration

NBIC – myriad possibilities

Cross blood-brain barrier –
impair health

Placed in subsurface areas –
impair ecosystem

Small, real-time sensors –
privacy concerns

Same compound, different 
properties – reg. concerns

Different disciplines –
limited understanding

NBIC – myriad quandaries
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EPA Nanotechnology Activi ties
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Building  a  Green  Nanotech  Community

� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) ) ) 
 &
1 � � � � � � 
  7�  +' 
  ! ! 8
 �� 
 0 � 


� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) ) ) 
 &
1 � � � � � � 
  7�  +' 
  ! ! 8
 �� 
 0 � 


� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) 
  ! !  ' 

� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) ) 
  ! ! -

� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) 
  ! !  ' 

� � %
 * � � � � � � 	 56 � � � 	 
 � � 
 ) ) 
  ! ! -

3 � � �� � � �
 ) � � ��� � � �� � 	 
 ) ) 
 �
0 � � � � � � � 
  ! ! ( 


3 � � �� � � �
 ) � � ��� � � �� � 	 
 ) ) 
 �
0 � � � � � � � 
  ! ! ( 


M eet i ngs
%� 3 ' 
 � #3 ' 
 %) � 
 � ' 
 3 � 2 %� ' 
 %6 � %' 

6 � � � � � � 
 6 ��	 � � 
 � � � � � � ' 
 � %3 ' 
 ) 93 ) ' 
 � � ' 

� � � � � � ' 
 � � � � 
 : � � � ' 
 3 �� � � � � � � ' 
 2 � �� � �

%� 3 ' 
 � #3 ' 
 %) � 
 � ' 
 3 � 2 %� ' 
 %6 � %' 

6 � � � � � � 
 6 ��	 � � 
 � � � � � � ' 
 � %3 ' 
 ) 93 ) ' 
 � � ' 

� � � � � � ' 
 � � � � 
 : � � � ' 
 3 �� � � � � � � ' 
 2 � �� � �

%� � � � �
 3 � ) #
 & � � � � � � � � � �� �	 

, 
 � �� � � 
 2 � � 
 � � �� � �� 	

%� � � � �
 3 � ) #
 && � � � � � � � � � �� �	 

, 
 � �� � � 
 2 � � 
 � � �� � �� 	

 ! ! 8
 #$%
 & � � � �� 
 
 , 
 � � � 	 � 	 � � � 
 � � � � � � 	 
 � �� 
 

$� � � � � �
 %� � � � �� 	 
 ; � 3$' 
 � ) 1 3 � <
 ! ! 8
 #$%
 ! ! 8
 #$%
 && � � � �� 
 
 , 
 � � � 	 � 	 � � � 
 � � � � � � 	 
 � �� 
 

$� � � � � �
 %� � � � �� 	 
 ; � 3$' 
 � ) 1 3 � <



STAR Grantees Meeting Proceedings

http://www.epa.gov/ncer/nano
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Nanotechnology

Factsheet

Solicitations

Newsroom

Research Projects

Publications &
Proceedings

Nanotechnology has both applications and implications 
for the environment.  EPA is supporting research in this 
technology while evaluating its regulatory responsibility to 
protect the environment and human health.  This site 
highlights EPA’s research in nanotechnology and 
provides useful information on related research at EPA 
and in other organizations.

Nanotechnology Home

www.epa.gov/ncer/nano

EPA’s New Nano Web Page
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Nanotechnology – Environmental Goals
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