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Abstract: On societal implications of nanotechnology, or health, environmental,
ethical, and societal issues of nanotechnology, the activities of the USA and
Europe and international discussions are introduced. In the USA, the government
institutes responsible for health and safety work in an organized way under the
control of the National Nanotechnology Initiative (NNI). In Europe, they have
both EU programs such as NANOSAFE and programs coordinated by each country such
as the report of the Royal Society and the Royal Academy of Engineering. In
international discussions, although there are neither actual risks pointed out
nor enough systematic experimental date and knowledge, agreements on basic issues
on risk assessments such as the definition of the terminology are being obtained
and accumulated.
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(Ethical, legal, and societal implications, and

workforce education and training)

NN

(NSF))

(Roco, 2004a, , 2004) 2004 NN 961 1000
NN 50% NN
NNI 3 (National Science Foundation
Roco (Roco, 2004a)
NNI (Roco, 2004a)
Federal FY 1997 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005
Department or Actual Actual Actual Actual Actual Enacted Request
Aagency Congress
NSF 65 97 150 204 221 254 305
DOD 32 70 125 224 322 315 276
DOE 7 58 88 89 134 203 211
NIH 5 32 40 59 78 80 89
NIST 4 8 33 77 64 63 53
NASA 3 5 22 35 36 37 35
EPA - - 6 6 5 5 5
TSA - - - 2 1 1 1
USDA - - 1.5 0 1 1 5
DOJ - - 1.4 1 1 2 2
Total 116 270 465 697 862 961 982
(% of 2000) (43%)  (100%) (172%) (258%) (319%) (356%) (363%)

National Science Foundation (NSF), Department of Defense (DOD),
Department of Energy (DOE), National Institute of Health (NIH),
National Institute of Standards and Technology (NIST),
National Aeronautics and Space Adiministration (NASA),
Environmental Protection Agency (EPA), Homeland Security (TSA),
Department of Agriculture (USDA), Department of Justice (DOJ).

21 21st Century Nanotechnology Research and

Development Act

21
2003

(Congress of the USA, 2003)
11 20

National Nanotechnology Program

(National

Nanotechnology Coordination Office (NNCO))

NRC

(National Research Council, NRC)
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(Societal Implications of Nanoscience and Nanotechnology) Roco & Bainbridge, 2001
2000 9 NNI
" societal
implication”

(application) (implication)

NNCO

(Roco, 2003, Meridian Institute, 2004, Roco, 2004b, Karn, 2004,
Bond, 2004)

(Occupational Safety & Health Administration (OSHA))

(National Institute of Occupational Safety & Health (NIOSH))
(Food & Drug Agency (FDA))
FDA, (US Department of Agriculture (USDA))
(Consumer Product Safety Commission (CPSC))
(Environmental Protection Agency (EPA))

(National Institute of Standard & Technology (NIST))

NSF (Department of Energy (DOE)) (Department of
Defense (DOD)) National
Toxicology Program (NTP) Interagency Working Group on Nanotechnology Environmental
& Health Implications (NEHI) NTP (National Institute
of Health (NIH)) (National Institute of Environmental
Health Sciences (NIEHS)) FDA (National Center for

Toxicological Research (NCTR)) NIOSH
NEHI  EPA FDA CPSC
OSHA  NIOSH USDA

NNI EPA
NSF 2004
NN 2000 2000 8000
1.3
(American
National Standard Institute (ANSI)-Nanotechnology Standard Panel (NSP)) 2004 9
(ANSI, 2004) NSF Rice University (Center for
Biological and Environmental Nanotechnology (CBEN)) International Council
on Nanotechnology (ICON) 2004 10 (Lafranconi, 2004)
NGO
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(NNI)

(Roco, 2004b)

Project

Agency, Institution

National Toxicology Program

Particle Characterization for Health and Safety
Nanotechnology Characterization Laboratory

Multidisciprlinary University Research on Nanoparticle Toxicity
Molecular Function at the Nano-Bio Interface

(component on nanostructures and cell behavior)
Nanomanufacturing Center for Enabling Tools

(component on safe manufacturing)

NIH/NIEHS, FDA/NCTR,
NIOSH

NIOSH

National Cancer
Institute

DOD Supported Center
NSF/NSEC

Univ. of Pennsylvania
NSF/NSEC

Northwestern Univ.

Size Dependent Neural Translocation of Nanoparticles NSF/SGER

Rochester Univ.
Reverse Engineering Cellular Pathways from Human Cells Exposed to NSF/SGER
Nanomaterials

(NND) (Roco, 2004b)

Project Agency, Institution
Nanotechnology and its Publics NSF, Pennsylvania St. Univ.
Public Information, and Deliberation in Nanoscience and Interagency,
Nanotechnology Policy (SGER) North Carolina St. Univ.

Social and Ethical Research and Education in Agrifood Nanotechnology NSF,
(NIRT)
From Laboratory to Society: Developing an Informed Approach to NSE NSF,
(NIRT)
Social and Ethical Dimensions of Nanotechnology NSF,
Undergraduate Exploration of Nanoscience, Application and Societal NSF,

Michigan St. Univ.

Univ. of South Carolina

Univ. of Virginia

Implications (NUE) Michigan Technological Univ.

Ethics and Belief inside the Development of Nanotechnology NSF,

Univ. of Virginia

All centers, NNIN and NCN have societal implications components. NSF,

DOE, DOD, NIH

All nano centers and networks

1 1 (2005.1) 57-73

105-0001 3-2-2 E-mail: TAKEMURA.Masahiro@nims.go.jp

2005 1 11 2006 1 21



(EPA)

(Karn, 2004)

63

Topics

Lead Investigator,
University

Transformation of Biologically Conjucated CdSe Quantum Dots
Released into Water and Biofilms

Iron Oxide Nanoparticles-Induced Oxidative Stress and
Inflammation

A Focus on Nanoparticulate Aerosol and Atmospherically Processed
Nanoparticulate Aerosol

Physical and Chemical Determinants of Nanofiber/Nanotube

Toxicity

Short-Term Chronic Toxicity of Photocatalystic Nanoparticles to
Bacteria, ALgae, and Zooplankton

Responses of Lung Cells to Metals in Manufactured Nanoparticles
Repercussion of Carbon Based Manufactured Nanoparticles on Microbial
Processes in Environmental Systems

Health Effects of Inhaled Nanomaterials

Chemical and Biological Behavior of Carbon Nanotubes in Estuarine
Sedimentary Systems

The Fate, Transport, Transformation and Toxicity of Manufactured
Nanomaterials in Drinking Water

Evaluated Nanoparticles Interactions with Skin

Absorption and Release of Contaminants onto Engineered Nanoparticles

P. Holden, UC-Santa
Barbara

A. Elder,

Univ. Rochester

V. Grassian, Univ. lowa

R. Hurt, Brown Univ.

C. Huang, Univ. Delaware

J. Veranth, Univ. Utah
R. Turco, Purdue Univ.

K. Pinkerton, UC-Davis
P.L. Ferguson,

Univ. South Carolina

P. Westerhoff,

Arizona State Univ.

N. Monteiro-Reviere,
North Carolina State
Univ.

M. Tomson, Rice Univ.

NSF (Roco, 2004b)
Center Institution
Fundamental Studies of Nanoparticles Formation in Air Pollution Worcester  Polytechnic
Institute ($2.7M)
Center for Advanced Materials for Water Purification Univ. of Illinois at

Center for Environmentally Responsible Solvents and Processes

Nanoscience in Biological and Environmental Engineering
Environmental Molecular Science Institute

NIRT: Investigating Nano-carbon Particles in the Atmosphere:
Formation and Transformation

NIRT: Nanoscale Processes in the Environment - Atmospheric Nanoparticles

Center for Advanced Computational Environment
NIRT: Nanoscale Sensing Device for Measuring the Supply of lron to
Phytoplankton in Marine Systems

Urbana ($20.1M)

Univ. of North Carolina
at Chapter Hill ($25.0M)
Rice Univ. ($11.8M)
Univ. of Notre Dame ($5M)
Univ. of Utah ($1.7M)

Harvard Univ. ($1.6M)
SUNY Buffalo ($5.5M)
Univ. of Maine ($0.9M)
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NSF
(Roco, 2003)
Topics University (lead investigator) Interval

Nanoparticles in the environment, agriculture and UC Davis (A. Novrotski), IGERT 1999-2004

technology
Nanoparticles formation in air pollution WP1 (B.E. Wyslouzil) 2000-2005
Nanoparticles science and engineering U. of Minnesota 2001-2006
(U. Kortshagen), IGERT
Nano-colloinds (metals, actinides) in aquatic systems TAMU (P. Santchi), 2001-2005
NIRT; U. Notre Dame (J.B. Fein,
Environmental Molecular
Science Institute)
Surface reactivity of nanostructures in environment UCB (J.F. Banfield), 2001-2005
U. Vanderbild (P.T. Cummins),
TX Tech U. (M.K. Ridley), NIRT
Application of quantum dots to environment and cell Lehigh U. (A.K. Sengupta) 2001-2004
biology
Molecular minerals-microbial interactions 1in the U. Oklahoma (M. Nanny), (NIRT); 2001-2005
environment U. Virginia (M.F. Hochella)
Biological and environmental nanotechnology Rice U. (V. Colvin), NSEC 2001-2006
NSF
(Roco, 2003)
Topics University (lead investigator) Interval

Sequestration of volatile organic nanocompaounds in U. Vanderbilt (E.J. Leboeuf), 2000-2004

environment CAREER

Nanoscale photocatalyst for destruction of MTU (J.C. Crittenden), NER 2001-2002
environmental pollutants

Environmental Friendly processing of metal oxide R.M. Davis, VPI 2001-2003
suspensions

Nanoscale metal particles: Remediation in groundwater Lehigh U. (W. Zhang), CAREER 2000-2004
Nanobiosensor using dynamic atomic force microscopy CMU (J.W. Schneider), NER 2002-2003
Magnetic separation for environmentally benign USC Columbia (J.A. Ritter) 2000-2002
processing

Environmentally responsible solvents UNC Chapel Hill (J_M. De Simone) 2000-2004

(Towards a European Strategy for
Nanotechnology)
2004 5 European Commission (EC)
(Towards a European Strategy for
Nanotechnology) (EC, 2004b)
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EU
2010 3
2003 EU 11.5 1500 EC
3.5 8
2003 1 6.2 / 3 3.6
/ EU 25 12 2.4 / 2010
3
EC 6 FP6
2002 2006 5 2004 2007
FP7
EU
EU (Dirrenberger,
Hock & Hohener, 2004)
NANO-PATHOLOGY Project
2001 12 1 3 100 Italian
Institute for the Physics of Matter
NANODERM Project 2003 1 1 3
110 University of Leipzig
NANOSAFE Project
2003 4 1 15 30 NANOGATE
Technologies GmbH
NANOSAFE 2004 6 2
1 (NaB, 2004, Hoet, 2004)
WG1 WG2
WG3 WG4
WG5 WG6
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(Verein Deutscher
Ingenieure VDI )
(Industrial application of nanomaterials - chances and risks, Technology
analysis) 2004 8 (VDI1, 2004)
EU

4th Nanoforum Report: Benefits, Risks, Ethical, Legal and Social
Aspects of NANOTECHNOLOGY 2004 6 (Nanoforum 2004)
: NANOTECHNOLOGIES: A
PRELIMINARY RISK ANALYSIS ON THE BASIS OF A WORKSHOP ORGANIZED IN BRUSSELS ON 1-2 MARCH
2004 2004 3 (EC, 2004a) nanoforum
EU 2004 6
EC 17

(Nanoscience and nanotechnologies: opportunities and
uncertainties)

Nanoscience and nanotechnologies: opportunities and uncertainties 2004
7 (Royal Society & Royal Academy of Engineering, 2004)

221 151
21
Recommendations ( , 2004, Welland, 2004)
29% 19%
68%
4%
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International Dialogue on
Responsible Research and Development of Nanotechnology 2004 6 16 18

NSF Roco 25 EC

(Meridian
Institute, 2004)

(NANO 2004) 7th International Conference on
Nanostructured Materials 2004 6 20 24
(Chances and Risks of Nanotechnology)
(DECHEMA, 2004)
Roco Tomellini
( , 2004) EU NANOSAFE

1 First
International Symposium on Occupational Health Implications of Nanomaterials 2004
10 12 14
(HSL)
(NIOSH)
(HSL, 2004)

2004 International Symposium on
Environmental Nanotechnology 2004 2004 12 1 3
Taiwan Environmental Protection Administration (TEPA)
Ministry of Economic Affairs (MEA) (Industrial
Technology Research Institute (ITRI)) Center for
Environmental, Safety and Health Technology Development
Nanotechnology Research Center

(TEPA &
MEA, ROC, 2004) Roco, Karn, Oberdorster, Kreyling, Colvin
2003
TEPA Nanotechnology - Applications of
Nanotechnology to Environmental Protections, Safety, and Implications 19
2004 25 (Roam, 2004) 2005
38 2006 50
4.7 =1500

Advanced Nanotechnology and Environmental Implications 4.7
Promotion of Responsible Nanotechnology in Research Laboratories and Industrial
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Manufacturing Processes 21

Nanotechnology and International Environmental Protection Issues Analysis,
Responses and Development 4.7

Nanotechnology and Societal Participation 4.7
Environmental Protection and Application of Nanotechnology 4.7

( Oberdérster E., 2004)

(Colvin,
2004a, Kreyling, 2004, Oberddrster G., 2004)

100
(ultra fine particles)

(DDS)
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(Royal Society & Royal Academy of Engineering, 2004)

NO

YES

NO
YES

(EC, 2004a, NaB, 2004)
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(EC, 2004a)

(precautionary principle)

EU
(Marburger, 2004)
NSF  M.C.
Roco EPA  B.P. Karn NIOSH A.D. Maynard Rice University V.L. Colvin
EC E. Andreta University of Cambridge M. Welland
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VDI  G. Bachmann (Forschungszentrum Kar Isruhe
(FZK)) H.F. Krug (K.U.Leuven) P. Hoet
B. Vermylen J, Nemery TEMAS AG K. Hohener J. Hock

American National Standards Institute (ANSI) (2004), ANSI Nanotechnology Standards
Panel Holds First Meeting.
http://www._ansi.org/news_publications/news_story.aspx?menuid=7&articleid=783
Bond P.J. (2004), Responsible Development of Nanotechnology. Conference on
nanotechnology “ Small size-large impact” . Swiss Re. 2004. 12 (slides)
ColvinV.L. (2003), The potential environmental impact of engineered nanomaterials,
NATURE BIOTECHNOLOGY 21(10): 1166-1170
Colvin V.L. (2004a), Engineered nanomaterials and risks: One perspective.
NANNOTECHNOLOGIES: A PRELIMINARY RISK ANALYSIS ON THE BASIS OF A WORKSHOP. European
Commission: 49-50
Colvin V.L. (2004b), Environmental Impacts of Engineered Nanomaterials: A new kind
of pollution? Conference on nanotechnology “ Small size-large impact” . Swiss Re.
2004. 12 (slides)
Congress of the U.S.A (2003),S. 189, 21st Century Nanotechnology Research and
Development Act.
Crichton M. (2002), Prey.
DECHEMA (2004), Proceedings of 7th International Conference on Nanostructured
Materials. 2004. 6
Drexler K.E. (1986), Engines of Creation.
Dirrenberger F., Hock J. & Hohener K. (2004), Overview of completed and ongoing
activities in the field: Safety and Risks of Nanotechnology, TEMAS AG.
Environmental Protection Agency (TEPA) & Ministry of Economic Affairs (MEA), ROC
(2004), International Symposium on Environmental Nanotechnology 2004. 2004. 12
ETC Group (2003), The Big Down: Atomtech - Technologies Converging at the Nano-scale.
European Commission (EC) (2004a), NANNOTECHNOLOGIES: A PRELIMINARY RISK ANALYSIS
ON THE BASIS OF A WORKSHOP. 2004. 3
European Commission (EC) (2004b), Towards a European Strategy for Nanotechnology.
Communication from the Commission COM (2004) 338. 2004.5
Health & Safety Laboratory (HSL) (2004), Proceedings of First International
Symposium on Occupational Health Implications of Nanomaterials. 2004.10
(2003),

. 2003 . 2003.10
Hoet P. (2004), Present knowledge of health effects of nanoparticles and future
implications for workers and consumers. NANO2004 Satellite Workshop - The European
Project “ NANOSAFE” . 2004. 6 (slides)
Karn B. (2004), Nanotechnology and the Environment: What We Have Learned Since Last
Year. International Symposium on Environmental Nanotechnology 2004. EPA & MEA, ROC.
2004. 12 (slides)
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Kreyling W.G. (2004), Health Implication of Nanoparticles, International Symposium

on Environmental Nanotechnology 2004. EPA & MEA, ROC. 2004. 12: 93-110

Lafranconi M. (2004), Addressing nanotechnology risk in an innovative and proactive

manner. Conference on nanotechnology “ Small size-large impact” . Swiss Re. 2004.

12 (slides)

Marburger J. (2004), Statement in International Dialogue on Responsible Research

and Development of Nanotechnology. 2004. 6

Meridian Institute (2004), Proceedings of International Dialogue on Responsible

Research and Development of Nanotechnology. 2004. 6

Nanoforum (2004), 4th Nanoforum Report: Benefits, Risks, Ethical, Legal and Social

Aspects of NANOTECHNOLOGY.

NaR R. (2004), Risk Assessment, Toxicological and Health Issues - Results of the

EU Funded Project NANOSAFE. NAN02004 Satellite Workshop The European Project

“ NANOSAFE” . 2004. 6 (slides)

Oberddrster E. (2004), Manufactured Nanomaterials (fullerenes, Cg) Induce

Oxidative Stress in the Brain of Juvenile Largemouth Bass. Environmental Health

Perspectives 112(10): 1058-1062

Oberdorster G. (2004), Nanotoxicology: an Emerging Discipline. International

Symposium on Environmental Nanotechnology 2004. EPA & MEA, ROC. 2004. 12: 71-91
2004, Nanoscience and

nanotechnologies: opportunities and uncertainties. Japan Nanonet Bulletin 73.

http://www.nanonet.go. jp/japanese/mailmag/2004/073c.html

Roam G. 2004, Nanotechnology Pushes Environmental Management to the Next Level.
International Symposium on Environmental Nanotechnology 2004. 2004. 12
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