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Signed by the President on December 3, 2003
Put into law ongoing activities
Authorized $3.7 billion in FY2005-FY2008

among 5 agencies

“Established” a National Nanotechnology

Coordination Office

Calls for the President to establish or
designate a National Nanotechnology

Advisory Panel *

Calls for periodic planning and reporting by

the NSET Subcommittee

Calls for a triennial review by the National

Research Council

* President Bush designated PCAST as NNAP

in July 2004

21st Century Nanotechnology
Research & Development Act of 2003

One Nundred Eighth Congress
of the
United States of America

Begun and held ar the City of Washington on Tuesday,
the seventh day of Jonwary, tico thousand and three

gn Act

To authorize .'||J]Jna|\1'i:\tiu||-. 1' fim.‘.ri,ml and nanotechnology
l 1 1 h | T

Be it enacted by H ‘: ate fH of Representatives o]
the United States frb r(.ur.lg s assemblec




oR.  NNAP responsibilities under the
4e¥° 215t Century Nanotechnology R&D Act

Assess:

@ Trends and developments in nanotechnology.
@ Progress in implementing the program.

@ Need to revise the program.

Q

Balance among the component areas of the program, including funding
levels.

@ Whether program component areas, priorities, and technical goals
developed by the NSET are helping to maintain US leadership.

@ Management, coordination, implementation, and activities of the program.

@ Whether social, ethical, legal, environmental, and workforce concerns are
adequately addressed by the program.

Report and make recommendations every 2 years
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THE NATIONAL
NanoTECHNOLOGY INITIATIVE

STRATEGIC PLAN

Expected release: NNCO '_JI
2006

National
Academies

Relationship

— Formal reporting

---------- Informal reporting

— — Administrative or contractual

NSET Subcommittee
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@ How are we doing?

@ |s the money well spent and
the program well managed?

@ Are we addressing societal
concerns and potential risks?

& How can we do better?




NNI Budget History
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* FYO0G6 is Presidential request, not comparable to enacted budgets.



NNI FY 2006 Budget Request
Total = $1,054 million

EPA USDA

NASA
NIST

DHS & DOJ




How are we doing?
Global investments in 2004 (Total=$8.6 billion)

Europe Europe

Private (Corp. + VC) Public (National, regional, state)
Total = $4 billion Total = $4.6 billion

Source: Lux Research



How are we doing?
International government spending
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How are we doing?
Research output: Publications

* U.S. fraction of publications mirrors fraction of investment.
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Source: J. Murday, U.S. Naval Research Laboratory; IS| search using “hano*”



How are we doing?
Research output: Patents

1800 B Others
1600 E W.Europe
1400 B Japan

1200 B USA
1000

800
600
400
200 -

Number of Patents

e e Lol

1990

Year

Source: Huang et al. (2004) J. Nanoparticle Research
Nanotechnology keyword search of titles and claims of patents in USPTO database



How are we doing?
Areas of private sector activity in U.S.

Nanotech-Involved Companies: Target Industries

_ Aerospace / Auto /
Various / unknown Transport

Other

Military / Defense / Substance
Detection and Analysis

Chemicals/
Films / Plastics

Energy / Alt. Power

Electronics /
Appliances / HVAC

Displays / Optical Components

Semiconductors
and IC

Consumer Products:
Clothing and Textiles

Biotech / Diagnosis / Delivery / Data Storage /
Discovery / Procedures Memory Systems

Source: Small Times Media (2004)



NNI 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



NNI Goals

1. Maintain a world class R&D program aimed
at realizing the full potential of
nanotechnology

2. Facilitate transfer of R&D results to
commercial use and public benefit

3. Develop educational resources, a skilled
workforce, and the supporting
infrastructure and tools to advance
nanotechnology

4. Support responsible development of
nanotechnology



Areas of investment
(Program Component Areas)

Fundamental Nanoscale Phenomena and
Processes

Nanomaterials
Nanoscale Devices and Systems

Instrumentation Research, Metrology, and
Standards for Nanotechnology

Nanomanufacturing

Major Research Facilities and
Instrumentation Acquisition

Societal Dimensions



Relationship of

PCAs to Goals

Goal 1: Maintain a world-class
research and development
program aimed at realizing the full
potential of nanotechnology

Goal 2: Facilitate transfer of new
technologies into products for
economic growth, jobs, and other
public benefit

Goal 4: Support responsible
development of nanotechnology

Program Component Areas:

Goal 3: ... supporting

infrastructure ...

Fundamental Nanoscale Phenomena and Processes

Nanomaterials

Nanoscale Devices and Systems

Instrumentation Research, Metrology, and Standards for
Nanotechnology

Nanomanufacturing

Major research facilities & Instrumentat

Societal Dimensions

critical to goal

primary relevance

Ref: Strategic Plan—p. 17 secondary relevance




ISSIONS

Relationship between PCAs and NNI Agency M
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NNI Centers and User Facilities M BNL

ANL
LBNL [
ORNL W B \CI

Network for
Informal

Science Education

N I H at the Nanoscale

NSF Centers National Nanotechnology

Infrastructure
NSF Networks Network

I User Facilities Nanotechnology
Computational

j |

Funded or planned as of May 2005




How could we do better?
Technology Transfer for Economic Benefit

a Federal Government Role

B Fund basic research and infrastructure—
this is a critical Government function in
the innovation chain.

B Actively utilize SBIR/STTR programs

B Seek opportunities in which nanotechnology
provides advantages in fulfilling needs of
mission agencies (i.e., be an early adopter)



How could we do better?
Technology Transfer for Economic Benefit

@ Expand Federal-industry interaction

@ Increase Federal-State interaction through
additional workshops, use of electronic
and other communications, enhanced
awareness of R&D user facilities.



How could we do better?
Program Management

@ NSET Subcommittee should continue or
expand efforts to:
B Adjust its makeup of subgroups as needs change.

B Consider how it can better share information
about available user facilities, research results,
and technologies available for commercialization.

B Look for ways to streamline grant reporting
requirements for maximum benefit and efficiency.

B Coordinate with other interagency groups (e.qg.
Working Group on Manufacturing R&D)

B Involve other agencies, where appropriate (e.g.
Departments of Education and Labor)
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Nanoscale Science Research Centers (NSRC)

Network for Computational Nanotechnology (NCN)
National Nanotechnology Infrastructure Network (NNIN
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