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• U.S. government investment is now over $1 billion/year 
through the National Nanotechnology Initiative.

Nanotech in Dollars

• U.S. industry investment now at $1.6 - 1.7 billion/year

• States investing approximately $400 million per year.  Key 
states are CA, MA, NY, TX, CO, VA.

• Venture funding: 2003 - $301 million, 2004 - $200 million
2005 - $400 million (estimated); approximately 1,200 

nanotech startups worldwide; about one half in the U.S.; 10% 
of the startups receive venture funding

• How much insurance would you like on this investment?



How Much is Enough to Protect Workers,
Consumers, and the Environment?

3 - 5 percent of total research budget (Genome Project)

$38 million (National Nanotechnology Initiative estimate)

$100 million (Environmental Defense 
recommendation)

$x, $2x, $3x…..for the next 10 years



Why Do We Need an Inventory?

• Identify gaps in the research portfolio

• Allow more strategic investments or disinvestments
to be made at the margins

• Support better collaborative research with industry 
and with other countries

• Satisfy the publics’ demand for greater disclosure 
and transparency



Nanotech EH&S Database



Search Functions



Search Results



Project Details
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USA
EU
UK
Canada
Germany
Taiwan

208 research projects
6 countries and regions 
$38 million of research funding annually
195 projects are funded by governments ($31 million)
13 ($7 million) funded by industry or other organizations, or receiving joint funding 

Inventory -- General Information



Highly Relevant Projects on Engineered
Nanomaterials — By Impact Sector & Country/Region

0

10

20

30

40

50

60

N
u

m
b

e
r 

o
f 

p
ro

je
ct

s

Environmental Impact Human Health Impact Cross-cut Safety Implications

Sector

Taiwan
Germany
Canada
UK
EU
USA



Highly Relevant Projects on Engineered
Nanomaterials in the United States

$4,894,001

$5,488,913
$337,320

$550,000

$1,720,663

$1,663,653

$3,059,464

Exposure
Hazard
Response
Control
Safety
Risk
Characterization



Highly Relevant Projects on Engineered 
Nanomaterials Hazard in the United States — By 
Implication Focus

$2,842,152

$695,793

$1,834,291

Environment
Human Health
Cross-cut



Funding of Highly Relevant Projects on Engineered
Nanomaterials Hazard in the United States —
By Specific Organ

$409,657

$479,999

$2,033,485

Lung (respiratory System)
Skin
Heart (Cardiovascular System)
Brain (Central Nervous System)
Gut (Gastrointestinal Tract)



Inventory: Initial Findings

• Large gaps in research: no safety research, minimal 
research on controlling exposure to engineered
nanomaterials and the diseases and environmental 
impacts that may result from exposure, little work on life 
cycle impacts or emerging nanotechnologies.

• No obvious overarching research strategy. Priorities 
following trends of the past and expertise.

• Funding levels about $6 - 10 million in terms of 
highly relevant EH&S implications research.

• Little indication of partnerships (government-
government or government-industry).



Need a Comprehensive Risk Framework

Structural
Risks

• Regulatory 
system

• Industry 
structure

Health &
Environmental 

Risks

• Toxicity
• Life cycle 

impacts

Perception 
Risks

• What the 
public sees

• How the 
public 

responds

Wildcards

• Third rails
• Accidents
• Terrorists
• Hollywood

?

Level of effort by Policy Makers



Nano

Asset or Liability?



The Ever Fickle Consumer
• 60 - 70 percent of the public have never heard of nanotechnology 
(US, UK, and Canadian studies).

• Once informed, public is excited about benefits in areas such 
as medicine, health, environment, and energy.

• Most frequently mentioned concerns:
• Military uses, “evil doers”, weapons of mass destruction
• Long term health effects
• Environmental  and ecosystem impacts
• Loss of freedom and privacy
• Regulator loss of control (rush to market)
• Insulation of scientists and regulators from public concerns

• Trust in both industry or government to manage any risks 
associated with nanotechnology is low to very low.

• Trust can be enhanced through pre-market testing, more 
disclosure/transparency, and clear concern for environmental and
human health impacts (especially long-term impacts).



The Public’s Perspective
“The genie is out of the bottle and I worry about controlling it and not hurting 
people. We could feed the world, but with money and power and politics, 
nanotechnology could be very scary.”

“The problem is if these early release products that appear to be benign are 
suddenly found to be detrimental to human health, we’ll all be hyper-skeptical 
of the industry.”

“They can’t regulate what we’re doing now because they can’t understand 
it.” “The regulators don’t know. In one small aspect of nanotech, there may 
only be two people who know.”

“We need different regulation than we have now. It’s a new technology and 
we need a different set of people to set up a system to see if it’s safe. The 
current system fails at some points. If the new technology is so extensive, 
we need a new system to regulate it.”

Source: Francesconi, R. Facilitator’s Report, Informed Public Perceptions of Nanotechnology and Trust in 
Government, Project on Emerging Nanotechnologies, 2005



Optimistic about Nano?
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Risks versus Benefits for Nanotechnologies

Time

Better Tennis
Balls

Sunscreens

Cancer
Diagnostics

3-5 years

Disease
Cures

Cheaper
Energy

Low Tolerance Zone

Self-Cleaning
Glass

Perceived
Risks

Perceived
Benefits

Positive



Who Controls Message?

• Console video games (NanoBreaker &
James Bond 007: Everything or Nothing)

Nanobreaker for PS2

• Embedded messages in advertisements

• Variety of films including Spiderman II

• Over 20 science fiction novels since 1982, 
including Michael Crichton’s Prey. 

• Massive multiplayer on-line games
(Second Life)



Just the Beginning

Systems of
Nanosystems

Robotics
3D networks

Guided 
assemblers

Passive
Nanostructures

Coatings, 
polymers
ceramics

Active
Nanostructures

Transistors
Targeted drugs

Actuators
Adaptive 
structures

Molecular
Nanosystems

Molecules by 
design

Evolutionary 
systems

2001 2005 2010 2020

Nano-Bio
Interface

Quantum/classical
physics interface

Self-directed,
emergent behaviors

Disruptive changes

Timeline adapted from Roco, M., NSF



Incremental or Disruptive Change?
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Adapted from: Christensen, C. (1997): The Innovator’s Dilemma, Cambridge , MA: Harvard Business School Press.
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Structural Risks: Gaps in the Regulatory System

CPSC

EPA

OSHA

FDA

USDA

No pre-market
testing

Pre-market
testing possible

Pre-market
testing required

Lack of
guidance

TODAY 2006 2010



A Bumpy Road to Market

OSHA Inspector shows up

Go Directly to Jail

EPA Declares your 
Nanoparticle a New Chemical 

under TSCA

Pay $1 million

Product endorsement
in Sierra Club Magazine

Collect $500,000
You win IP battle with a

competitor

Collect 5 patents



• Who does the public trust to handle the manage the risks posed by 
nanotechnology?

• How is this information communicated and made available to the public?

• Are public perceptions being included and used to inform debates about 
proposed and pending regulation?

• What mechanisms work best to regulate nanotechnology-based 
products?

• Have potential long-term risks, issues, and consequences been 
analyzed? If so, by whom and how?

• How have uncertainties and “domains of ignorance” been taken into 
account during the decision-making, policy-making, and standard-setting 
process?

• Who will be responsible, and who will be held accountable, for any 
unforeseen harm, ill-use, or dangerous applications of nanotechnology?

Unanswered Questions
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