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“…In order to ensure that nanotechnology 
research leads to the responsible development 
of beneficial applications, agencies also should 
support research on the various societal 
implications of the nascent technology.  
In particular, agencies should place a high 
priority on research on human health and 
environmental issues related to 
nanotechnology.”
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Foreign Animal Disease
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What Is Nanotechnology?What Is Nanotechnology?

Working at length scales (~1–100 
nanometers) at which new 
properties and functions arise

Ability to control—to see, measure, 
and manipulate—matter on the 
atomic & molecular scale to exploit 
those properties and functions

Ability to integrate those properties 
and functions into systems 
spanning from nano- to 
macroscopic scales
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Widespread applicationsWidespread applications
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21st Century Nanotechnology 21st Century Nanotechnology 
Research & Development Act of 2003Research & Development Act of 2003

Signed by the President on Dec. 3, 2003
Put into law ongoing activities
Authorized $3.7 billion in FY2005-FY2008 
among 5 agencies (incl. EPA)
“Established” a National Nanotechnology 
Coordination Office
Calls for the President to establish or 
designate a National Nanotechnology  
Advisory Panel
Calls for a triennial review by the 
National Research Council 
Calls for periodic planning and reporting 
by the NSET Subcommittee
Calls for the NNI to ensure that 
environmental and other concerns are 
considered
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NNCONNCO

NSET SubcommitteeNSET Subcommittee

Committee on Technology Committee on Science

NSTC

OSTP OMBPCAST
(NNAP)

Nanomanfacturing WGNanomanfacturing WG

NEHI WGNEHI WG

Public Engagement WGPublic Engagement WG

Industry Liaison WGIndustry Liaison WGNational
Academies

EOP

Relationship
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Relationship
Formal reporting
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NNINNI--related reportsrelated reports

Available at www.nano.gov
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NNI VisionNNI Vision

A future in which the ability to understand 
and control matter on the nanoscale leads 
to a revolution in technology and industry.
Expedite discovery, development, and deployment 
of nanotechnology for:

Economic benefit
National & homeland security
Improved quality of life
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NNI GoalsNNI Goals

Sustain world class R&D

Facilitate technology transfer 

Develop infrastructure: education; 
workforce preparation; facilities & 
instrumentation

Support responsible development of 
nanotechnology
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Areas of investmentAreas of investment
((akaaka Program Component Areas)Program Component Areas)

1. Fundamental Nanoscale Phenomena and 
Processes 

2. Nanomaterials
3. Nanoscale Devices and Systems
4. Instrumentation Research, Metrology, and 

Standards for Nanotechnology
5. Nanomanufacturing
6. Major Research Facilities and Instrumentation 

Acquisition
7. Societal Dimensions (EHS, ELSI, Educ.)
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Relationship of 
PCAs to Goals
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Relationship between PCAs and NNI Agency Missions

Primary
Secondary
Agencies w/
nano R&D $$
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FY 2006 Budget Request ($ millions) by Agency
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FY 2006 Budget Request ($ millions) by Agency and Program Component Area
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NNI 2006 Investments ($ millions)
under PCA on Societal Dimensions
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Nanotechnology for clean waterNanotechnology for clean water

Researchers at DOE’s LLNL 
have developed “smart”
membrane systems for 
targeted removal of 
pollutants using computer 
simulation and 
nanomembrane technology.
Reduced voltage and 
selectivity reduces cost by up 
to half.
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Nanomaterials for treating cancerNanomaterials for treating cancer

Gold nanoshells formed by 
depositing metal on silica spheres
Size is critical

For reaching tumor
For absorbing IR energy

In vitro and mice studies showed 
promising results. 
Technology developed at Rice 
Univ. with NSF $$; start-up 
company formed to 
commercialize.

Si

150 nm

Gold



23

International government spendingInternational government spending
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Global investments in 2004 Global investments in 2004 
(Total=$8.6 billion)(Total=$8.6 billion)

Asia North 
America

Europe

Other

Europe

Asia
North 

America

Other

Private (Corp. + VC)
Total = $4 billion

Public (National, regional, state)
Total = $4.6 billion

Source: Lux Research

$400 million by 
U.S. states
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Measures of U.S. Competitiveness: Measures of U.S. Competitiveness: 
Scientific PublicationsScientific Publications
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U.S. fraction of publications mirrors fraction of investment. 
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Measures of U.S. Competitiveness: Measures of U.S. Competitiveness: 
High Impact Scientific PublicationsHigh Impact Scientific Publications

Source: J. Murday, U.S. Naval Research Laboratory 
* Search of Science, Nature, and Phys Rev Ltr using “nano*”

Growing % of articles in “high impact” journals* are on nano
U.S. share is >50%; even though U.S. investment is ~25%
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Source: Huang et al. (2004) J. Nanoparticle Research 
Nanotechnology keyword search of titles and claims of patents in USPTO database

Measures of U.S. Competitiveness: Measures of U.S. Competitiveness: 
PatentsPatents
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Nanotech business sectorsNanotech business sectors
(Number of companies= 1455)(Number of companies= 1455)
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Nanotech suppliers: Nanotech suppliers: Company sizeCompany size
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Nanotech suppliers: Founding yearNanotech suppliers: Founding year
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Nanotech suppliers: Primary productNanotech suppliers: Primary product
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Top Top patenterspatenters among among nanonano supplierssuppliers



33

Target industries for Target industries for nanonano supplierssuppliers
(Number of companies= ~600)(Number of companies= ~600)

Energy/Environment

Transportation

Biomed/
Life Sciences

Semiconductors/ICs
Computers

Materials

Chemicals/
Plastics

Films
GeneralDefense/Security

Other

Communications/
Optical equip.

Consumer
Products

Source: EmTech Research
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What about regulation?What about regulation?

Existing statutes provide necessary authorities
But implementation must be evaluated
Research is underway to determine risks of 
specific nanomaterials and general 
characteristics related to interactions with the 
environment and the body.
Need a coordinated approach among 
regulatory and research agencies.
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National Toxicology Program:National Toxicology Program:
Nanotechnology Safety InitiativeNanotechnology Safety Initiative

NTP initiating toxicology studies of:
Nanocrystalline fluorescent semiconductors 
(aka “quantum dots”)
Carbon nanotubes (CNTs) & fullerenes
Nanoscale metal oxide particles (e.g. TiO2)
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Nanotechnology Environmental and Health Nanotechnology Environmental and Health 
Implications (NEHI) Working GroupImplications (NEHI) Working Group

Subgroup of the NSET Subcommittee
Co-chaired by FDA and NIOSH
Members from research and regulatory agencies
Purposes

Provide for exchange of information
Facilitate identification, prioritization, and 
implementation of EHS research on nanotechnology
Promote communication of information related to 
EHS research on nanotechnology 
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Nanotechnology standardsNanotechnology standards

Required for communication; accurate 
measurement and testing; reliability and 
quality control.
ANSI Nanotechnology Standards Panel 
est. Aug 2004
ISO Technical Committee on 
Nanotechnology--decision June 2005
ASTM E56 Committee on 
Nanotechnology Standards est. Jan 2005
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NCSU survey >1500 adults findsNCSU survey >1500 adults finds……

>50% haven’t heard of nanotechnology
>30% have head “little”
Nearly twice as many think benefits 
outweigh risks vs. the other way around
70% are “hopeful”; 80% are “not 
worried”
60% do not much trust business
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SummarySummary

Nanotechnology is already here
More complex nanotech devices and 
systems are on the way
Responsible development means 
promoting benefits while managing risks
For the latest on NNI activities and 
recent nanotechnology advances, go to 

www.nano.gov
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