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7/ .Annexes

7.1. Proposed and Existing Strategies and Action Plans®

In this annex, are presented strategic programmes and Action Plans which have a direct impact on
the development of nanotechnologies in the corresponding country or region, e.g. via allocation of
money or via the definition of future research projects, and it must exhibit an integrating or
framing nature, by coordinating different activities on a superior level.

They include, with a different degree of commitment, aspects of framing future regulatory actions
that will foster the responsible development of nanotechnology. Certainly, the existence of a
Strategic Plan, focusing and coordinating the efforts, can favour an approach aimed to the
responsible development of nanotechnologies.

7.1.1. European Action Plan 2005-2009 (EC)

On 12 May 2004 the Commission adopted the Communication Towards a European Strategy for
Nanotechnology® in which a safe, integrated and responsible strategy was proposed. This aims to
reinforce the Union’s leading position in nanoscience and nanotechnology (N&N) research and
development (R&D) and innovation while addressing any environmental, health, safety and societal
concerns upfront. Based on this communication, the Commission has prepared an Action Plan [1],
which defines a series of articulated and interconnected actions for the immediate implementation
of a safe, integrated and responsible strategy for N&N. The Action Plan has been adopted by the
European Commission in June 2005, and in September 2007, the first implementation report to the
Action Plan has been released, summarising the actions taken and the progress made between 2005
and 2007

The Action Plan is structured into eight main areas, each one with specific actions the European
Commission and its member states will take to promote R&D in N&N.

1. RESEARCH, DEVELOPMENT AND INNOVATION: EUROPE NEEDS KNOWLEDGE

Reinforce and promote N&N R&D in the European Union’s seventh framework programme (FP7),
with specific support for European Technology Platforms (nhanoelectronics, nanomedicine) and
collaborative R&D into the potential impact of N&N. Therefore, public investment shall be
increased and effective coordination among the different stakeholders shall be established.

2. INFRASTRUCTURE AND EUROPEAN POLES OF EXCELLENCE

Support interdisciplinary R&D infrastructure and “poles of excellence”, reinforce cooperation
between industry and academic R&D and advance transnational networking. Some areas of N&N
R&D would particularly benefit from such integration include nanotoxicology and nano-
ecotoxicology, as well as nano-metrology.

3. INTERDISCIPLINARY HUMAN RESOURCES: EUROPE NEEDS CREATIVITY

Promote networking and disseminate best practices for education and training in N&N and
encourage the development of supporting activities. Training programmes should also be targeted
specifically at SMEs, who often lack the necessary ‘in house’ expertise or resources.
Interdisciplinary R&D in N&N goes beyond traditional concepts and a greater awareness amongst
these groups of entrepreneurship, ethical, health, safety (including in the workplace),
environmental, and social issues is needed.

4. INDUSTRIAL INNOVATION: FROM KNOWLEDGE TO THE MARKET

52 References to this annex are included in the general report references (section 6)
%3 ftp://ftp.cordis.europa.eu/pub/nanotechnology/docs/nano_com_en.pdf
> ftp://ftp.cordis.europa.eu/pub/nanotechnology/docs/com_2007_0505_f en.pdf
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Due to the enabling character of N&N, advances can be made in virtually all technology sectors.
Excellence in N&N R&D shall be translated into commercially viable, inherently safe products and
processes by fostering knowledge transfer, standards development and best practice for
commercialisation of N&N. Patent monitoring and harmonisation will be adapted. Standards provide
a level playing field for markets and international trade and are prerequisites for fair competition,
comparative risk assessments and regulatory measures.

5. INTEGRATING THE SOCIETAL DIMENSION: ADDRESSING EXPECTATIONS AND CONCERNS

Ethical issues and health, safety and environmental aspects shall be integrated into the
technological development of N&N and an effective dialogue with all stakeholders established,
informing about progress and expected benefits, and taking into account expectations and concerns
(both real and perceived) so to steer developments on a path that avoids negative societal impact.
6. PUBLIC HEALTH, SAFETY, ENVIRONMENTAL AND CONSUMER PROTECTION

Risk assessment related to human health, the environment, consumer and workers should be
integrated at all stages of the life cycle of the technology. Safe and cost-effective measures to
minimise exposure of workers, consumers and the environment to manufactured nano-scale entities
should be promoted, including the development of terminology, guidelines, models and standards
for risk assessment. Inventories of use and exposure will be fostered.

Adaptations of EU regulations will be proposed paying particular attention to (i) toxicity thresholds,
(i) measurement and emission thresholds, (iii) labelling requirements, (iv) risk assessment and
exposure thresholds and (v) production and import thresholds.

7. INTERNATIONAL COOPERATION

International cooperation will intensify dialogue at international level with a view to adopting a
declaration or a ‘code of good conduct’ for the responsible development and use of N&N. Industry
shall be invited to adhere to these principles. Issues of common nomenclature, metrology,
approaches to risk assessment and the establishment of a dedicated database to share toxicological
and data, and also the support for N&N R&D in less developed countries are promoted.

8. IMPLEMENTING A COHERENT AND VISIBLE STRATEGY AT EUROPEAN-LEVEL

Coherent and coordinated action is proposed to monitor and oversee the implementation of the
Action Plan in regard to conformity and coherence with Commission policies and related initiatives,
and to generate appropriate visibility and effective communication. A useful, beneficial, profitable
and consensual exploitation and application of N&N in the EU shall be promoted e.g. via dedicated
‘horizon scanning’ activities, pro-active and responsive dialogue with the public and ad-hoc
initiatives at international level.

7.1.2. Denmark Action Plan

The Action Plan Technology Foresight on Danish Nanoscience and Nanotechnology since 2004 [2]
focuses on a series of recommendations:

1. Prioritise technology areas

2. Create interplay between nanotechnological research and the development of high
technology in industry

3. Establish nanotechnology centres for strategic research and innovation

4. Produce more university graduates and researchers

5. Spread nanotechnology widely to Danish enterprises

6. Give attention to hazards and health, environmental and ethical considerations.

The prioritised technology areas have been chosen on the basis of their industrial and social
relevance in addition to national and international research strengths and/or potential. The
prioritised areas are nanomedicine and drug delivery, biocompatible materials, nanosensors and
nanofluids, plastic electronics, nanooptics and nanophotonics, nanocatalysis, hydrogen technology
and similar, plus nanomaterials with new functional properties.

According to the Action Plan, besides supporting the research and development of nanotechnologies
in Denmark, attention to hazards and health, environmental and ethical considerations should be
given, but except for this general indication, no specific work programmes or projects on this
matter could be found
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7.1.3. Finland: FinNano 2005-2010

Finland’s first investments in nanotechnology date back to the period of 1997-1999. Finland decided
to increase public investment in nanoscience and nanotechnology in 2004 by starting the National
Nanoscience and Nanotechnology Programme, FinNano. The total volume of the programme is
approximately €70 million, and the duration is five years (2005 - 2009). FinNano is carried out in
close collaboration with Academy of Finland's Nanoscience Research Programme.
The aim of the programmes is to strengthen research, support national and international
networking, promote the effective use of infrastructures and encourage enterprises to see the
potential of nanotechnology in the focus areas of

1. innovative nanostructure materials

2. nanosensors and nanoactuators

3. new nanoelectronics solutions
The FinNano programme does neither mention environmental, health or safety effects nor ethical,
legal and social implications of nanotechnologies. However, Tekes (the Finnish Funding Agency for
Technology and Innovation) and FinNano programme have identified the need to clarify and
coordinate the field of nanosafety research in Finland. Therefore, a survey [3] has been dedicated
to clarify the relevant research, authoritative and business actors and their roles in the field of
nanosafety in Finland.

The nanosafety study included a web-based survey that was directed to nanotechnology
researchers. According to the survey, nanosafety research is oriented towards basic research and
covers, for example, product life cycles only partially. From the HSE point of view, especially the
environmental effects have not been included in the ongoing research activities. The existing risk
management methods and tools, legislation and the public risk management procedures were
considered inadequate for managing nanotechnology related risks. Furthermore, the report
concluded that public discussion on nanosafety has been scarce in Finland.

7.1.4. Germany: Nano-Initiative - Aktionsplan 2010

After a strategic reorientation in 2002 the Federal Government has published the extended Nano-
Initiative Aktionsplan 2010 [4], bundling research in nanotechnology and its dissemination.

The action plan is intended to provide a single framework for action that goes beyond individual
government departments, and which brings together goals and plans for nanotechnology. The seven
Federal Ministries for Labour and Social Affairs (BMAS), Environment, Nature Conservation and
Nuclear Safety (BMU), Food, Agriculture and Consumer Protection (BMELV), Defense (BMVg), Health
(BMG) and Commerce and Technology (BMWi) together with the BMBF have laid the foundations to

e speed up the transfer of nanotechnology research results into innovations and to introduce
further industrial sectors to nanotechnology. To achieve this, nanotechnology must be
brought from the laboratories into the firms. As an appropriate measure, BMBF and BMWi
initiate industry dialogues to inform about the use of nanotechnology, fund new lead
innovations, and support SME in the use of nanotechnology;

e remove innovation obstacles and improve conditions through early coordination of different
fields of politics. To this end, the coordination of the departments is improved, young
talents as well as standardisation activities are supported;

e lead an intensive dialogue with the public on the opportunities of nanotechnology including
its risks. To this end, possible effects on health and the environment will be analysed, a
common strategy on environmental risks of insoluble nanoparticles developed, and modern
means of information and participation of the public applied.

To exploit market potentials and employment growth through nanotechnologies, four leading
innovation areas have been funded: NanoMobil for the automobile industry, NanoLux for the optical
industry, NanoFab for electronics and Nano for Life for life sciences. Further lead innovation areas
include production technology, textile industry, construction industry, medicine, measurement
technology, plant engineering and construction, micro/nano integration, environment and energy.

www.framingnano.eu
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7.1.5. Dutch Nano Action Plan

In 2006 the Dutch government has launched a ‘Cabinet’s View Nanotechnologies: From small to
great’. This document describes both opportunities and risks of nanotechnologies and resulted in a
Dutch Action Plan Nanotechnology [5] concentrating on ethics, risk research, and innovation and
development. The action plan includes proposals on managing risks, research and innovation, the
communication of the technology with the wider society and legal aspects and is in line with the
European action plan described in annex 7.1.1. For elaboration and implementation of the action
points, an interdepartmental working group has been formed.

The Dutch Action Plan focuses on various types of actions. In relation to risks the most significant
actions are:

e Proposal of a new strategic research agenda in summer 2008 from the research community.
The research budget should include annual investment of at least 15% for risk research
during at least 5 years.

¢ A Knowledge and Information point Risk of Nanotechnology (KIR nano). RIVM is, as described
in the Cabinet’s View, already hosting such a point since 2007. They have published a first
assessment in autumn 2008: Nanotechnology in perspective [6].

e Participation in OECD sponsorship programmes

e A dialogue with relevant parties, initiated by the Dutch Department of Housing, Spatial
Planning and the Environment.

e Furthermore, a broad societal committee will be formed advising the government on ethical
aspects, societal dialogue and communication.

In terms of the current legal position on the technology, the Dutch government has concluded that
at present no new legislation is needed to govern nanotechnology. The Commission is in agreement
with the Dutch government that current legislation is adequate; however it wants to ensure that
this remains the case (see also 4.3.4).

7.1.6. Norway:National Strateqy for Nanoscience and
Nanotechnology

The Research Council of Norway has since 2002 has a research program called “Nanotechnology and
new materials, nanoscience and integration” (NANOMAT [7] *°). In the period 2007-2016 NANOMAT
will focus on:
e Thematic areas (order of priority): Energy and the environment, ICT including microsystems,
health and biotechnology, ocean and food
e Expertise areas (alphabetical order): Bio-nanoscience and bionanotechnology; Ethical, legal
and social aspects (includes health, environment, safety/security, risk); Fundamental
physical and chemical processes at the nanometre level; Interface and surface science and
catalysis; Components, systems and complex processes that exploit nanoST; New, functional
and nano-structured materials
e Infrastructure and coordination of tool platforms with advanced scientific equipment
The work programme belonging to NANOMAT is based on the foresight study “Advanced Materials
Norway 20207, “The National Strategy for Nanoscience and Nanotechnology (nanoST, adopted
2006)” and “Nanotechnologies and New Materials: health, environment, ethics and society -
national research and expertise requirements”. The present plan, with a time perspective from
2007 to 2016, contains a drastic revision of the original work programme, which had a time
perspective from 2002 to 2006.
For the years of 2007-2008, an Action Plan has been approved by the Divisional Board in December
2006, with more specific areas of action and priority orders.

55

http://www.forskningsradet.no/servlet/Satellite?cid=1088796688084&pagename=nanomat%
2FPage%2FHovedSideEng

www.framingnano.eu



FramingNano Report

7.1.7. The Spanish National Plan for R&D and Innovation 2008-2011

In September 2007 the Ministers Council approved The Spanish National Plan for Scientific Research,
Development and Technological Innovation 2008-2011 (R&D&I) [8] *° with a very significant increase
of the budget. The Plan has underlined five strategic objectives, with nanoscience / nanotechnology
being one of them.

Although topics related to nanotechnologies’ potential impact on human health and the
environment are among their lines (e.g. nano-ecotoxicity), the focus of the programme clearly lies
in fostering research, industrial development and commercialisation of nanotechnologies rather
than supporting research on EHS and ethical, legal and societal issues.

7.1.8. Swiss Action Plan on Manufactured Nanomaterials

In spring 2006, the Federal Office for the Environment (FOEN) and the Swiss Federal Office of Public
Health (SFOPH) started a project to develop an Action Plan called "Risk Assessment and Risk
Management for Manufactured Nanomaterials 2006-2009" in order to show what endeavours are
required in Switzerland to fill the knowledge gaps. It is based on a comparable EU Action Plan from
June 2005.
In the context of the first phase of the Action Plan, the principals for the assessment of the need for
action had to be worked out in collaboration with a professional committee of experts in a
comprehensive basis report [9] which the federal offices BAG and BAFU published in summer 2007.
In the second phase, a detailed Action Plan describing several areas of measures has been presented
in autumn 2007 and adopted by the Government after consultation [10]. The implementation of the
proposed measures is provided for the time between 2007 and 2009. The plan lays out guidance for
responsible long term development of nanotechnology and sets out a differentiated public dialogue
on its risks and benefits. This includes
e providing a summary of the uses of nanoparticles in Switzerland and developing exposure
scenarios (comparison with the existing emissions in the ultrafine range e.g. diesel exhaust
particulates);
e conducting a dialogue with the relevant stakeholders (scientists, trade associations, offices,
insurers, politicians, investors, general public);
e devising scientific principles for danger and risk assessment;
e drawing up harmonised definitions, measurement methods and validated test guidelines
for the danger and risk assessment in cooperation with the OECD, EU, ISO;
e motivating the research and business communities to develop and apply self-regulation-
measures;
e adapting existing legislation if this is needed to guarantee the safety;
e introducing immediate measures to protect employees in industry and research.
With the adoption of the plan of action on synthetic nano-materials, the House of Parliament
addresses issues surrounding the potential risks of nanotechnologies, and answers the parliamentary
inquiry of the Green Party, who demand a legal adjustment for synthetic nano-materials. In
addition, the action plan submits a concept whereby despite existing scientific gaps, the risks of
synthetic nano-materials can be recognized and controlled in the context of the existing legislation.
Besides the Action Plan, in November 2007 the Parliament made the decision to launch a national
research program (NFP) with an aim to extend knowledge in the area of risks and benefits of
nanotechnologies. These projects will complement the actions taken resulting from the Action Plan

7.1.9. Nanotechnology Action Plan for Russia - 2015

Russia has announced a “Nanotechnology Action Plan for Russia - 2015 at the OECD Tour de Table
Meeting in Paris (November 2007) which would contain a special subprogramme covering nanosafety
and potential impacts of nanomaterials on health and environment. However, no specific
information on such an Action Plan could be found on the internet.

% http://www.plannacionalidi.es/documentos/Plan_ingles_web.pdf
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7.1.10. USA- National Nanotechnology Initiative (NNI)

The National Nanotechnology Initiative is a strategic program established in Fiscal Year (FY) 2001 to
coordinate Federal nanotechnology R&D. The NNI provides a vision of the long-term opportunities
and benefits of nanotechnology. By serving as a central locus for communication, cooperation, and
collaboration for all Federal agencies that wish to participate, the NNI brings together the expertise
needed to guide and support the advancement of this broad and complex field. Including the NNI
budget requests for FY 2009 of $1.5 billion, the total NNI investment since its inception in 2001 is
nearly $10 billion.
Given the dynamic nature of the field, the NNI Strategic Plan is periodically reexamined. The 21st
Century Nanotechnology Research and Development Act of 2003 calls for the NNI Strategic Plan to
be updated every third year; the most recent plan of December 2007 updates and replaces the
December 2004 plan. The 2007 NNI Strategic Plan [11] describes the vision, goals, and priorities of
the NNI.
Goal 1: Advance a world-class nanotechnology research and development program
Goal 2: Foster the transfer of new technologies into products for commercial and public benefit
Goal 3: Develop and sustain educational resources, a skilled workforce, and the supporting
infrastructure and tools to advance nanotechnology
Goal 4: Support responsible development of nanotechnology
Besides the more R&D oriented objectives, goal 4 aims to maximise the benefits of nanotechnology
and at the same time to develop an understanding of potential risks and to develop means to
manage them. The NNI pursues a program of research, education and communication focused on
environmental, health, safety and broader societal dimensions of nanotechnology development.
As in the earlier strategic plan, this NNI Strategic Plan identifies major subject areas, or program
component areas (PCAs), in which investments are needed to ensure success of the initiative. The
two PCAs related to societal effects are titled “Environment, Health and Safety” and “Education
and Societal Dimensions”. In the latter, education-related activities such as development of
materials for schools, undergraduate programs, technical training, and public communication,
including outreach and engagement are provided. Research directed at identifying and quantifying
the broad implications of nanotechnology for society, including social, economic, workforce,
educational, ethical, and legal implications.
In the April 2008 assessment of the NNI by the President’s Council of Advisors to Science and
Technology [12], the panel concluded that at present, nanotechnology does not raise ethical
concerns that are unique to the field. Rather, concerns over implications for privacy and for
equality of access to benefits are similar to concerns over technological advances in general.
Furthermore, the panel is concerned that public opinion is susceptible to hype and exaggerated
statements (both positive and negative) and the NNI should therefore “expand communication and
outreach efforts, particularly with respect to real and perceived benefits and risks associated with
nanotechnology” as well as integrate societal and ethical aspects of nanotechnology with technical
R&D.

7.1.11. Australia: National Nanotechnology Strategy (NNS)

The National Nanotechnology Strategy (NNS) aims to establish the environment that allows Australia
to capture benefits of nanotechnology while addressing the issues impacting on successful and
responsible development of nanotechnology [13]. It complements other Australian Government
initiatives (for example, CSIRO Niche Manufacturing Flagship) and existing research, innovation and
industry policies that promote the development of enabling technologies and facilitate greater
coordination of policies affecting nanotechnology. The NNS includes specific initiatives to:
e address the health safety and environmental (HSE) impacts of nanotechnology on
regulations and standards;
e establish a nano particle metrology capability at the National Measurement Institute;
e facilitate a whole of government approach to nanotechnology through establishing the
Australian Office of Nanotechnology.
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A key activity in the Strategy includes analysis of the impact of nanotechnology on regulatory
frameworks. Funds are being provided under the Strategy to the Australian Federal Departments of
Health and Ageing, DEWR, and the Environment and Water Resources to ensure regulatory systems
adequately address the health, workplace and environmental implications of nanotechnology. An
independent report completed in September 2007 entitled “A Review of the Possible Impacts of
Nanotechnology on Australia’s Regulatory Framework” is currently being considered by government
agencies.

As part of the NNS, a coordinated Public Awareness and Engagement Program is to be developed and
implemented. The program is aimed to raise awareness and develop knowledge of the opportunities
and potential of nanotechnology, and to encourage an informed debate based on balanced and
factual information, therefore it intends:

e increase awareness and understanding among the general public about nanotechnology and
its potentials;

e enable an informed public debate through improved awareness and understanding of social
and ethical issues regarding the use of nanotechnology;

e understand the publics' knowledge, concerns and aspirations for nanotechnology, provide
the Australian public with timely updates on the Government's response to emerging
nanotechnology issues;

e create public awareness and understanding of Australian regulatory bodies and practices
concerning nanotechnology and related health and safety issues.

The Public Awareness and Engagement Program will arrange public forums, promotional materials,
conference events and mobile exhibitions with targeted publicity in metropolitan, regional and rural
media to support these initiatives. Industry surveys were undertaken in 2005 and 2006 to gauge the
level of awareness and understanding of nanotechnology issues among targeted firms with a
potential interest in nanotechnology; and public awareness studies undertaken in 2005 and 2007
surveyed the community on their understanding of nanotechnology related issues.

The current NNS will cease in June 2009.

7.1.12. China

In China, although being one of the foremost countries in terms of publications regarding
nanotechnologies, no specific action plan exists with the aim to frame the development of
nanotechnologies in terms of ethical, legal and societal aspects, and public investment into
nanosafety research is very low [14].

In 2004 a meeting on EHS issues was organised by the Chinese Governments, with the participation
of the Ministry of Science and Technology (MOST), the National Natural Science Foundation of China
(NSFC), the Ministry of Education (MOE) and CAS (Chinese Academy of Sciences), and certain
framing activities in the field of health and safety have been dedicated to a research institution for
“Bio-Environmental Health Sciences of Nanoscale Materials™ at the CAS.

In 2006, the National Center for Nanoscience and Technology (NCNST) decided to establish a
nanosafety lab focusing on the economic, environmental and societal aspects of nanotechnologies.
Although its mission clearly lies in the research of the properties and health and safety effects of
nanomaterials, the drafting of standards and regulatory frameworks for research and industrial
activities is also one point of activity.

Currently about 30 research organizations in China have started activities related to toxicological
and environmental effects of nanomaterials/ nanoparticles [16].

7.1.13. Japan

Nanotechnology research is promoted in Japan through the Science and Technology Basic Plan,
which is currently active in the third version starting in April 2006 for five years. New in this

revision, the topic of “public confidence and engagement”, which, among others, emphasises
responsible actions in terms of ethical, legal and societal issues, reinforcements of accountability
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and public relations of science and technology activities. The strategy also includes R&D on the
social acceptance of nanotechnology.

Besides various programmes to promote research on health impacts of nanomaterials, in 2004, a
first multi-stakeholder dialogue on the health, environmental and societal aspects of
nanotechnology called “Nanotechnology and Society” has been organised in Japan. This led to
subsequent governmental projects in 2005 and 2006 which resulted in policy recommendations for
public research institutes, the private sector and the government.

Besides these activities, a series of international meetings and workshops on the topic of health,
environmental and societal issues of hanotechnology were held in Japan and abroad [15,16].

chemicals regulatory area on health and environmental safety aspects of manufactured
nanomaterials.
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7.2. Ongoing Research Projects

The following list of current and recently completed research projects give a brief overview on the
topics addressed in national and international research programmes. The selection of projects is not
conclusive. It is only intended to give some examples of the broad variety of topics and specific
subjects. The initiatives are ordered by country/region of origin.

7.2.1. European Union

EC Research Framework Programmes (FP)

The Action Plan “Nanosciences and Nanotechnologies: An Action Plan for Europe 2005-2009” defines
a series of elements to ensure a safe, integrated and responsible strategy for nanosciences and
nanotechnologies. The elements also include funding activities in research, development and
innovation under the Research Framework Programmes. For a detailed description of the EU Action
Plan see annex 7.1.1.

Framework programmes have been the main financial tools through which the European Union
supports research and development activities covering almost all scientific disciplines. The most
recent programme is the FP7 which has started in 2007 and will last until 2013. FP7 bundles all
research-related EU initiatives together under a common roof. The broad objectives of FP7 have
been grouped into four categories: Cooperation, ldeas, People and Capacities. For each type of
objective, there is a specific programme corresponding to the main areas of EU research policy. All
specific programmes work together to promote and encourage the creation of European poles of
(scientific) excellence. Two recent reports give a detailed list of projects on EHS and ELSI both from
the European Commission and at National level in Europe:

e EU nanotechnology R&D in the field of health and environmental impact of nanoparticles
(EHS), 2008, European Commission %

e European activities in the field of ethical, legal and social issues (ELSA) and governance of
nanotechnology, 2008, European Commission

The first document counted 106 projects on EHS, 14 of them from EC framework programmes and
the other 92 from EU Member States. The second illustrates 27 projects on various ELSI funded by
FP5, FP6 and FP7. Some of these projects are briefly reported below.

All the FP projects may be accessed via the CORDIS Search platform:
http://cordis.europa.eu/search/index.cfm?fuseaction=search.advanced

Cellnanotox: Cellular Interaction and Toxicology with Engineered Nanoparticles. The objective is
unraveling the correlation between the physicochemical characteristics of NPs and their toxic
potential on various organs of the human body.

Website: http://www.fp6-cellnanotox.net/index.html

Dipna: Development of an Integrated Platform for Nanoparticle Analysis to verify their possible
toxicity and the eco-toxicity, basic knowledge on the interaction between nanoparticles and cells,
and identification of the modes of NP-cell interaction.

Website: http://dipna.eu/

Atbest: This project developed a process approach, with corresponding tools, for the management
of new and emerging science and technology, where uncertainty is great, but hoped-for potential is
great as well. This project builds on what has been learnt already, so as to characterize assessment
approaches and corresponding tools that address the new challenges.

Website: http://latts.cnrs.fr/site/p_lattsperso.php?ld=864

> ftp://ftp.cordis.europa.eu/pub/nanotechnology/docs/elsa_governance_nano.pdf
%8 ftp://ftp.cordis.europa.eu/pub/nanotechnology/docs/final-version.pdf
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NanoBio RAISE: This EU funded project aims to anticipate the societal and ethical issues likely to
arise as nanobiotechnologies develop and to use the lessons from the GM debate to respond to the
probable public concerns.

Website: http://nanobio-raise.org/

NanoDialogue: This EU funded specific support action aims at provoking and facilitating social
dialogue between the research community, citizens and other stakeholder organisations. The
project ended with the final conference in February 2007.

Website: Only via Cordis (http://cordis.europa.eu/fp6/projects.htm)

Nanologue: This EU funded specific support action aims at facilitating a dialogue on the social,
ethical and legal benefits and potential impacts of nanotechnology. The project is finished.

Website: http://www.nanologue.net

Nanointeract: Nanointeract aims at developing a platform and toolkit for understanding
interactions between nanoparticles and the living world. It creates a fundamental view of how
engineered nanoparticles interact with living cells, and a knowledge-based and rational approach
that underpins the development of nanotoxicology.

Website: http://www.nanointeract.net/

Nanosh: Inflammatory and genotoxic effects of engineered nanomaterials are the topic of this
project. Better understanding of the characteristics, behaviour, and toxicity of nanoparticles, as
well as the development of useful methods to assess exposure to and health effects of
nanoparticles.

Website: http://www.ttl.fi/Internet/partner/Nanosh/

Saphir: The general objective of the project is the safe, integrated and controlled production of
high-tech  multifunctional nanostructured products including their recycling, ensuring
competitiveness.

Website: http://www.fos.su.se/page.php?pid=176

Nanocap: Nanotechnology capacity building NGOs. To develop recommendations to enable public
authorities to address the health, safety and environmental risk issues related to the rapid
introduction of nanotechnology into society. Nanocap intends to give industry the tools to introduce
a "responsible nanotechnology".

Website: http://www.nanocap.eu/Flex/Site/Page.aspx?PagelD=3493&Lang=UK

Nanotest: The main goal of this proposal is to develop alternative high-throughput testing strategies
using in vitro and in silico methods to assess the toxicological profile of nanoparticles used in
medical diagnostics.

Website: Only via Cordis (http://cordis.europa.eu/fp6/projects.htm)

Impart: Improving the understanding of the impact of nanoparticles on human health and the
environment. This NMP coordination action will foster communication links between numbers of
regional, national and international initiatives in order to reduce duplication of effort, pool
expertise and facilitate co-operation between networks.

Website: http://www.impart-nanotox.org/

NanoDerm: Quality of Skin as a barrier to ultra-fine particles. This FP5 research project aims at
applying and developing different methods for analysing the quality of skin as a barrier against
nanoparticles and to investigate the nanoparticles activity and the skin response. The project has
been completed.

Website: http://www.uni-leipzig.de/~nanoderm/

Nanosafe2: Nanosafe2 follows Nanosafe and focuses on safe production and use of nanoparticles.
This NMP integrated project will establish processes to detect, track and characterise nanoparticles.
Website: http://www.nanosafe.org/

Particle Risk: Risk Assessment for Particle Exposure. This NEST research project is developing
methods to assess the dangers posed by new kinds of particulate matter being developed by modern
science and technology. The project was completed in Spring 2008.

Website: Only via Cordis (http://cordis.europa.eu/fp6/projects.htm)

Decide: This project aims at involving the public in political decision making in nanotechnology with
the help of the PlayDecide nanotechnology kit. Next to nanotechnology, other controversial
liefescience issues discussed are: HIV-Aids, neuroscience, preimplementation genetic diagnosis,
stem cells and xeno-transplantation.

Webiste: http://www.playdecide.org/
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WomenlInNano: This project aims at allowing high-level women scientists working in Nano-science
to act as Ambassadors for Women and Science in order to raise awareness of gender issues in
science (more specific, in Nano-Science) and to provide role models for girls and women, with a
view to encouraging them to consider studies and pursue careers in scientific fields. The project
was completed in March 2008.

Website: http://www.womeninnano.de/

Observatorynano: Observatorynano aims at developing appropriate methodologies to link scientific
and technological development of nanotechnologies with socio-economic impacts. It is intended to
be a European observatory for science-based and economic expert analysis of nanotechnologies,
cognisant of barriers and risks, to engage with relevant stakeholders regarding benefits and
opportunities. The project started in April 2008.

Website: http://www.observatory-nano.eu/

NanolmpactNet: The objective of the NanolmpactNet, funded under FP7, is to create a scientific
basis to ensure the safe and responsible development of engineered nanoparticles and
nanotechnology-based materials and products, and to support the definition of regulatory measures
and implementation of legislation in Europe. It includes a strong two-way communication to ensure
efficient dissemination of information to stakeholders and the European Commission, while at the
same time obtaining input from the stakeholders about their needs and concerns. Project start
date: April 2008.

Website: http://www.nanoimpactnet.eu/object class/nano _men home.html

Nano2Life: The aim of Nano2Life is to merge existing European expertise and knowledge in the
field of nanobiotechnology in order to keep Europe as a competitive partner of the US and Japan
and to make it a leader in nanobiotechnology transfer in 5 years time. Nano2Life aims to set the
basis of a virtual European Nanobiotech Institute, focused on the understanding of the nanoscale
interface between biological and non biological entities, and its possible application in the area of
complex and integrated novel sensor technologies, for health care, pharmaceuticals, environment,
defence, food safety, etc.

Website: http://www.nano?2life.org/

Besides the EU framework programmes, in which also non-EU organisations may participate, a series
of national research programmes exist that complement these activities. In the following, a short
selection of such national nanotechnology research initiatives is listed.

Deepen (Deepening Ethical Engagement and Participation in Emerging Nanotechnologies)
Development of a deepened ethical understanding of issues related to emerging nanotechnologies
through an interdisciplinary approach utilising insights from philosophy, ethics, and the social
sciences.
Website:http://www.geography.dur.ac.uk/Projects/Default.aspx?alias=www.geography.dur.ac.uk/
projects/deepen

Nanostrand: Standardization related to Research and Development for Nanotechnologies. Goal of
the project was to roadmap future European standardisation activities for nanotechnology which
relate to pre-normative research work in order to support European organisations to play an active
role in worldwide development of nanotechnology standards.

Website: http://www.nanostrand.net/

Nanotransport: Behaviour of aerosols released to ambient air from nanoparticle manufacturing.
NANOTRANSPORT is an EU research project addressing the occupational health risks associated with
aerosols released during manufacture of nanoparticles. The objective of NANOTRANSPORT was to
investigate physical changes which nanoparticle aerosols undergo after release into the workplace
environment under specific scenarios.

Website: http://research.dnv.com/nanotransport/

7.2.2. Czech Republic

Project: Study of transport of inhalated nano-sized particles (Ag, Pb, Cd) and their allocation in
organs. The research gives more information for a proper understanding of risks of technologies
producing Ag, Cd and Pb nano-sized particles as well as their oxides, which can have health impact
for animals and humans or the impact on the environment.
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A delegate of the Czech National Institute for Public Health represents the Czech Republic in the
Working Party on Manufactured Nanomaterials of OECD (http://www.szu.cz/) and a delegate of the
Ministry of Education, Youth and Sports represents the Czech Republic in the Working Party on
Nanotechnology of OECD (http://www.msmt.cz/ )

7.2.3. Denmark

In Denmark, the National Research Centre for the Working Environment’s (NFA) programme of

work® focuses on integrating research on nanoparticles, aerosol science and molecular biology. The

Technical University of Denmark is leading on some research covering metrology, exposure and
human health.

Project: Nanoparticles in the paint- and lacquer industry. Exposure and toxic properties.

The project is financed from national resource.

Website:

http://www.arbejdsmiljoforskning.dk/Aktuel%20forskning/Nanopartikler i farve og lakindustrien -
NANOKEM hovedprojekt.aspx

Project NANOPLAST: Nano-technological materials and products in the plastics industry: Exposure

assessment and toxicological properties.

The aim is to investigate physical, chemical, and toxicological properties of nano-technological
materials that will obtain massive use in the future production of plastic products. The project

focuses on polymer nano composites (PNCs) that consist of a polymer matrix containing a uniformly

dispersed nano-technological material that can be nanoclay, carbon nanofibres (CNFs), or carbon

nanotubes (CNTSs).

Website:http://arbejdsmiljoforskning.dk/Aktuel%20forskning/Nanoteknologiske%20materialer%200g

%20produkter%20i%20plastindustrien%20NANOPLAST .aspx

Project NANOPACK: Biopolymer nanocomposite films for use in food packaging applications.

It is a research project funded by The Danish Council for Strategic research, The Danish Research

and Innovation Agency, with partners from: Risoe DTU, National Food Institute (DTU), Faculty of
Life Sciences (KU), Faerch Plast A/S and Danish Meat Association.

Website:http://www.risoe.dk/Research/sustainable _energy/bioenergy/projects/NanoPack.aspx/

Project SUNANO: Risk assessment of free nanoparticles

The project is financed from The Danish Strategic Research Council, Programme Commission on

Nanoscience, Biotechnology and IT (NABIIT).

7.2.4. France

The National Institute for Industrial Environment and Risjs (INERIS) and the National Institute for
Research and Security (INRS) are working to develop a research programme on EHS study of
nanotechnology.

Website: http://www.ineris.fr/ - http://en.inrs.fr/

Commissariat a |"Energie Atomique (CEA) is coordinator of the FP6 integrated project Safe
production and use of nanomaterials - Nanosafe 2 (2005 - 2009).

Details on France strategy on the development and regulation of nanotechnologies are reported in
paragraph 4.2.2

7.2.5. Germany

With the Nano-Initiative - Aktionsplan 2010, the German Federal Government established a
framework under the national high-tech strategy in order to coordinate the national activities in
research in nanotechnologies and their dissemination. For more details on the Nano-Initiative see
annex 7.1.4.

NanoCare (2006-2009): NanoCare is the leading project supported by the German BMBF to elucidate
potential health effects of manufactured nanoparticles. NanoCare aims at developing measurement
methodologies and results allowing the early assessment of the effects of nanomaterials on health

% http://www.arbejdsmiljoforskning.dk/?lang=en
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and the environment. The results of the project, which is jointly conducted by industries and
research institutions, are available to the public in an internet database.
Website: www.nanopartikel.info

Two other projects on health and safety effects of nanomaterials (INOS and TRACER) are as well
supported by BMBF.

7.2.6. [taly

NANOSH Italia: is a project co-funded by the Italian Ministry of Health and the National Institute for
Occupational Prevention and Safety (ISPESL). Main objective is to develop an innovative
methodology for assessing and preventing risks related to nanomaterials, in an integrated approach
for workers’ health and environment. The project involves some of major institutional bodies in
Italy active in this research area, as ISPESL, “Salvatore Maugeri” Foundation of Pavia, the National
Institute of Physics (INFN), the University of Rome “Tor Vergata” and the University of Parma.
Website: www.ispesl.it

ECSIN: European Center for the Sustainable Impact of Nanotechnology. The center aims at carrying
out researches and studies to evaluate the effects due to the exposition to nanoparticles and/or
nanomaterials on the human and environmental health. Moreover, the Center will analyze the
impact of nanotechnology on society, through the benchmark analysis, in order to improve the
comprehension and the social acceptability of nanotechnology.

Website: http://www.ecsin.it/

7.2.7. The Netherlands

Since 2003, the Rathenau Institute has been playing a major role in the construction of a public
debate on nanotechnologies in The Netherlands and in Europe by encouraging an open dialogue
between scientists, government departments, the private sector and the general public. This
independent organisation, set up by the Netherlands Ministry of Education, Culture and Science, and
managed as a unit of the Royal Netherlands Academy of Arts and Sciences (KNAW2) has conducted a
series of framework projects including e.g. Nanotechnology Il: Nano in Focus. This project is
focused on nanotechnology applications expected to enter the market before 2015 and on their
risks.

Websites: http://www.rathenauinstituut.com/
http://www.rathenau.nl/showpage.asp?stelD=2&ID=2108

NanoNed, the Nanotechnology network in the Netherlands, is the nanoinitiative of eight research
institutes and Philips. It clusters the nanotechnology Dutch industrial and scientific knowledge
infrastructure in a national network and enables a knowledge leap through strong research projects,
an infrastructure investment programme and economically relevant dissemination of the knowledge
and expertise. The NanoNed TA programme aims at understanding and improving the interaction
between science, technology and society. The NanoNed’s TA projects deal with a broad spectrum of
N&N specific issues. For instance, Social aspects of nanotechnology in the life sciences focuses on
the exploration of societal and ethical questions and a search for meaningful dialogue between re-
searchers and NGOs, and Risk and responsibility tackles how governance of nanotechnology will be
shaped through concrete issues like risk of nano-particles.

Website: http://www.nanoned.nl/TA/

Dutch strategies regarding Nanotechnology research and regulation are reported in detail in
paragraph 4.2.5 and annex 7.1.5.

7.2.8. Switzerland

In Switzerland, besides the Swiss Action Plan on Manufactured Nanomaterials (see annex 7.1.8), a
National Research Programme on Opportunities and Risks of Nanomaterials has been proposed and
approved by the Federal Council. It will be launched in 2009.
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The NFP will be tightly coordinated with the National Center of Competence in Research (NCCR)
Nanoscale Science. From the NCCR “Nanoscale Science” the Swiss Nanoscience Institute (SNI)
developed. It constitutes a priority program of the University of Basel, which combines basic science
with application-orientated research. In various projects researchers focus on nanoscale structures
and aim at providing new impact and ideas to the life sciences, to the sustainable use of resources,
and to information and communication technologies.

Website: http://www.nccr-nano.org/nccr/

7.2.9. UK

Environmental Nanoscience Initiative: The Environmental Nanoscience Initiative was set up by
NERC (Natural Environment Research Council), Defra (Department for Environment, Food and Rural
Affairs) and the Environment Agency (EA) to begin to answer some questions of basic nanosciences
research, ecotoxicology and ecological effects of engineering nanoparticles.

Website: www.nerc.ac.uk/research/programmes/nanoscience

Environment and Human Health Programme: This is a joint three-year inter-disciplinary capacity-
building programme supported by NERC, EA, Defra and other institutions focused on how the natural
environment contributes to people's health through the quality of air, food and dringing water
Website: http://www.nerc.ac.uk/research/programmes/humanhealth/

Nanotechnology Engagement Group (NEG):The NEG was established in 2005 to document the
learning from a series of groundbreaking attempts to involve members of the public in discussions
about the development and governance of nanotechnologies. The NEG studied six UK projects that
sought to engage members of the public

in dialogue about nanotechnologies. The project was completed in 2007 and resulted in a series of
recommendations for future research and practice in this field.

Website: http://www.involve.org.uk/neg

Nanojury: The Nanojury was a collaborative project jointly initiated by independent citizens, The
Policy, Ethics and Life Sciences Research Centre (PEALS), Newcastle University, Greenpeace, The
Guardian Newspaper, the IRC in Nanotechnology and FRONTIERS Network of Excellence. NANOJURY
members discussed during the spring and summer 2005 risks of nanotechnology and published
recommendations asking first of all for broader democratic control over the development and global
regulation of new technologies.

Website: http://www.nanojury.org.uk/

SafeNano: The Safenano Initiative is a venture by the Institute of Occupational Medicine. The
initiative was designed to help industrial and academic communities to quantify and control the
risks to their workforce, as well as to consumers, the general population and the environment,
through both information provision and consultancy services.

Website: www.safenano.org

Details on UK strategy and plans for the development and regulation of nanotechnologies are
reported in paragraph 4.2.2.

7.2.10. USA

The National Nanotechnology Initiative (NNI) is the US program established in fiscal year 2001 to
coordinate Federal nanotechnology research and development. The 2007 NNI Strategic Plan
describes the vision, goals, and priorities of the NNI. Financial support goes to the participating
agencies’ (Departments of Defense, Energy, Commerce, Health and Human Services, National
Science Foundation, National Institutes of Health, EPA, NASA, etc.) individual research programmes
or projects. For more information about the NNI see paragraph 4.2.9 and annex 7.1.10.

Website: www.nano.gov/html/about/strategicplan2004.html

Some specific agency research initiatives are listed in the following.
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EPA National Center for Environmental Research: Based on the Nanomaterial Research Strategy
(NRS), which guides the nanotechnology research program within EPA’s Office of Research and
Development, a series of strategic research projects with environmental relevance are conducted.
The anticipated outcomes from this research program will be focused research products to address
risk assessment and management needs for nanomaterials in support of the various environmental
statutes for which the EPA is responsible.

Website: http://es.epa.gov/ncer/nano/research/index.html

NIOSH Research Programme: National Institute for Occupational Safety and Health (NIOSH) is the
leading Federal agency conducting research and providing guidance on the occupational safety and
health implications and applications of nanotechnology.

Website: http://www.cdc.gov/niosh/topics/nanotech/research.html

Center for Nanoscale Science and Technology (CNST): The Center for Nanoscale Science and
Technology consists of a Research Program and the NanoFab, a shared-use facility. The CNST
mission is to focus on solving nanoscale measurement problems that are encumbering the
development of nanotechnology.

Website: http://cnst.nist.gov/index.html

Center for biological and Environmental Nanotechnology (CBEN): CBEN’s mission is to discover
and develop nanomaterials that enable new medical and environmental technologies. The Center is
focused on fundamantal and engineering research of multifunctional nanoparticles, education
programmes for teachers, students and also citizens, and on Innovative knowledge transfer that
recognize the importance of communicating nanotechnology research to the media, policymakers,
and the general public.

Website: http://cben.rice.edu/

Center for Nanotechnology in Society (at Arizona State University): CNS-ASU is one of two centers
funded by the National Science Foundation to study nanotechnology in society; the other is at the
University of California, Santa Barbara. It is designed as a boundary organization at the interface of
science and society.

Website: http://cns.asu.edu/

Center for Nanotechnology in Society (CNS-UCSB) of the University of California: CNS-UCSB with
the California NanoSystems Institute launched in April 2007 a series of events called NanoMeeter
(also “Public Nano Café”) to promote a debate about emerging nanotechnologies and their
implications.

Website: http://www.cns.ucsb.edu/nanotechnology-society/

Center for Responsible Nanotechology:The Center for Responsible Nanotechnology (CRN) is a non-
profit research and advocacy think tank concerned with the major societal and environmental
implications of advanced nanotechnology. CRN engages individuals and groups to better understand
the implications of molecular manufacturing and to focus on the real risks and benefits of the
technology.

Website: http://www.crnano.org/speaker.cp.htm

NISE Nanoscale Informal Science Education Network:The US National Science Foundation has
supported a 20 million dollars program over five years (2005- 2010) to promote a network of science
museum to foster public dialogue on nanotechnology. The NISE organisation coordinates the
activities of five science museums to organise a series of exhibitions and public forums (about 3 a
years) to inform and engage the public about N&N its related societal and environmental impact.
Website: http://www.nisenet.org/
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7.3. Standards organisations and nanotechnology

Following is a list of organisations worldwide involved in standards for nanotechnology. The list
includes organisations developing formal standards (International Standard organisation, National
Standard Bodies and regional standard organisation) and organisations developing informal
standards, as SDOs (standard developing organisations).

International Standard Organizations
e International Organization for Standardization (ISO) - TC 229,
Nanotechnologies
Website: http://www.iso.org/iso/iso_technical committee?commid=381983
e International Electrotechnical Commission (IEC) - TC 113,
Nanotechnology standardization for electrical and electronic products and systems
Website: http://www.iec.ch/dyn/www/f?p=102:7:0::::FSP_ORG ID:1315

ISO is composed of the National Standards Bodies (NSBs), one per member economy. There are
currently 28 Participating (P) Members and 8 Observer (O) members in ISO TC 229 on
nanotechnology.

The IEC is composed of “National Committees”, one per member economy. In some cases, the
National Committee to the IEC of an economy may be the ISO member from that country or
economy. There are currently 15 Participating (P) members and 14 Observer (O) members in IEC TC
113 on nanotechnology (full list of members are available in the each Committee websites). NSBs
reported below are all members of ISO TC 229 and some of them also of IEC TC 113.

National Standard Bodies
Following a (partial) list of NSBs having specific Technical Committees or Commissions on
nanotechnology.
The complete list is available on the ISO TC 229 website.
e American National Standards Institute's Nanotechnology Standards Panel (ANSI-NSP)
Website:
http://www.ansi.org/standards_activities/standards boards panels/nsp/overview.aspx?me
n
e Japan Industrial Standards Committee - Council on Nanotechnology Standards in Japan
(JISC/CNSJ)
Website: http://www.jisc.go.jp/eng/pj/index.html
e Standardization Administration of China - Committee on Nanotechnology (SAC/TC279)
Website: http://www.sac.gov.cn/
e Standards Council of Canada - Canadian Advisory Committee for ISO TC229
Website. http://www.scc.ca/
e Korean Agency for Technology and Standards (KATS) - Materials and Nanotechnology
Standards Division
Website: http://www.kats.go.kr/

At European level:

e British Standards Institute - Committee for Nanotechnologies (BSI -NTI/1)
Website: http://www.bsigroup.com/en/Standards-and-Publications/Industry-
Sectors/Nanotechnologies/BSI-Committee-for-Nanotechnologies/

e DIN/DKE Deutsches institut fur Normung - Steering Committee on Nanotechnology
Website: http://www.dke.de/dke/

e Association Francaise de Normalisation - Nanotechnologies (AFNOR- X457)
Website : http://www.afnor.fr/portail.asp

e UNI-U22 - Italian Organization for Standardization CT U22-Nanotechnologies ....
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Regional Standard Organisations
e CEN TC 352 . Nanotechnologies
Website: http://www.cen.eu/cenorm/sectors/sectors/nanotechnologies/index.asp
e CENELEC - The European Committee for Electrotechnical Standardisation
e ETSI - European Telecommunications Standards Institute

Standards developing organizations (SDOs) *
Following a (partial) list of SDOs most involved in nanotechnology:

e ASTM Committee on Nanotechnology (ASTM - E56)
Website: http://www.astm.org/COMMIT/COMMITTEE/ES6.htm
e |EEE Nanotechnology council
Website: http://grouper.ieee.org/groups/nano/
e SEMI - Semiconductor Equipment and Materials International
Website: http://www.semi.org/
e VAMAS (Versailles project on Advanced Materials and Standards)
Website: http://www.vamas.org/

% Whereas the term national standards body (NSB) is generally used to refer to the one-per-country
standardization organization which is that country’s member to ISO, the term Standards Developing
Organization (SDO) generally refers to the thousands of industry or sector based standards
organizations which develop and publish industry specific standards. Some economies feature only
an NSB with no other SDOs. Large economies like the United States and Japan feature several
hundred SDOs which are coordinated by the central NSBs of each country (ANSI and JISC in this
case). [Wikipedia]

www.framingnano.eu



FramingNano Report

7.4. Detailed Table of Contents

1.

L0 1=, o] o 9
1.1. The FramingNan0 ProjJeCl. . ... ..o et 10
1.2. PUIPOSE OF the FEPOIT. ... ettt e e e e eeaanneees 12
1.3. Structure and MethodolOgY .. ....coeiiiii et e, 13

INTRODUCTION ...ttt ttet ettt ettt ettt et e et et et e e e et e e e et et e e ne e e e e eeaneeeannes 15
2.1. The Nature of NanotechnolOgies. . ... e 15
2.2. Nanotechnology APPIICATIONS..... ... e e aeeeaaas 16

2.2.1.  GeNEral AP PrOaChES ... .ueeie ettt ettt 16
2.2.1.1. Areas of APPHICAtION .......ooiiii i e 17
2.2.2.  ProduCts OVEIVIEW ... ...ttt ettt ettt ettt ettt e et e e e e aaaneee s 20
2.3. The Role of Policy and Regulation ..........oo o e 22

THE DEBATE ABOUT RISKS AND CONCERNS RELATED TO NANOTECHNOLOGIES .................. 23

3.1. Health & Safety Effects on Humans and the Enviroment ...........cccoviiiiiiiiiiiiinnnnn.. 24
3.1.1.  ROULES OF EXPOSUIE ..ttt e ettt ettt ettt e e e e e e e e et e e eaaneeeeeaannns 25
3.1.2.  Known and Suspected Health Effects ... ... 28

3.1.2.1. Carbonaceous NanoOpPartiCles. ..... .o e 28

3.1.2.2. Metal (Oxide) NanopartiCles ........eiieii e e e e e anas 30

3.1.3.  Physico-chemical Hazards .........ccooieiiiiii e ettt e e e eeeane e e eeanas 30

3.2. Environmental EffeCts ... e 30
3.2.1. Release into the ENVIFrONMENT. ... ...t e e e eeaaes 31
3.2.2.  Environmental Fate and BEhaVviOUr....... ..o e 31
T T = i = Tox (S0 O o T= 1] 1 1 32

3.3. Ethical, Legal and Societal 1SSUES (ELSI) ....nnueeeeriiii e e 34
3.3.1.  Defining the CONTEXT. ... .. ettt eaaes 34
3.3.2.  Stakeholders iINVOIVEd ...ttt 36
3.3.3. Public participation in the governance of nanotechnologies ...........c.c.ociiieiiiiiia. 38
3.3.4. Ethical issues and socio-economical challenges..........ccooiiiiiiiiiiiiiiii e, 39

3.4. RESEAICIN NBEUS . . ...t ettt ettt 44
L T R 1= o] o0 45
I 3 1= g T o [0 [0 | 45
3.4.3.  (HUuman) Health ...t et ettt et e e e ee e e eaanes 46
I 3 S 1 V7T o o 4= o 46
3.4.5.  Workplace Health and Safety ..o e 47
3.4.6. Technology Assessment (TA) and CommUNICAtION .........ceiieiiiiii i 47

NANOTECHNOLOGIES REGULATORY APPROACHES. ...« .t e ees 48

4.1. Shortcoming of Nanotechnology GOVEINANCE .......cuiiiiiieiiiiiii e eeeieeeaaanas 48
4.1.1. Regulation vs. scientific KNOWIedge. ... ... 48
4.1.2. Dealing with uncertainty: different stakeholders Views ..., 49
4.1.3. Filling the gaps: government and policy makers actions ...........cceviiiiiiiiiiiieennnen. 50

4.2. Existing Regulatory Frameworks Including NanomaterialS...........cooeevvviiiiiiinniiinnn... 51
Nt N =1V (o =T T T O oo 52

4.2.1.1. European Chemicals Agency (ECHA): ChemicalS.........coooiiiiiiiiiiiiiiiiaaan. 53

4.2.1.2. European Medicines Agency (EMEA): Medical products and Medical devices ...... 54

4.2.1.3. European Food Safety Authority (EFSA): Food and Feed products .................. 55

4.2.1.4. Other EU AgeNCIes/ DIrECTIVES .....unuei ettt eeaaaeeas 56

N o [ 57
A TR CT=T o ¢ 0 F- 0 )Y 58
S | 7 | 59
4.2.5.  The Netherlands. ... .. oo e 61
4.2.6.  SWILZEIIANA ... et 61
4.2.7.  United KiNGOOM .. ...ttt ettt e aas 62
T © | 1 = g =L U N o TH g1 o 1= 64

www.framingnano.eu



FramingNano Report

4.2.9.  United States Of AMEriCa .. ..uviei ittt 64
4.2.9.1. Environmental Protection AgenCy (EPA) ....eeeoii e 65
4.2.9.2. Food and Drug Administration (FDA) .......eiiiiiiiiiii i eei e eeaie e e 68
4.2.9.3. Other USA Federal regulatory agenCies.......c.vveeiiiiiiie i iiiiii i e eeeaaeae 70
4.2.9.4. U.S.A. local and state initiatives. . ......oeii e 71

4.2.10. 1Y -1 71

4.2.11. (03 - 72

4.2.12. B T 07 73

4.2.13. Organisation for Economic Co-operation and Development (OECD) ................... 73

4.3. StANAArdiSATION ... 76

4.3.1. Definition and scope of standardisation............ccoiieiiiiiiiii i 76

4.3.2. Standards and nanoteChNOIOGIES ......coiii ettt e e e e eeanes 76

T TR =Y ¢ 0 V1T (oo | 79

4.3.4. Metrology, materials characterization and specification................cocoiiiiiiiii, 81

4.3.5.  RISK MANAGEMENT . ...ttt 83

4.4, VOIUNTAIY MEASUIES .. eeeeeet ettt ettt ettt e ettt e e et e e e e e eeaannee e eaaaneeeeannn 85

O S R o To [ 3 o oo T [ o4 85
4.4.1.1. European Commission Code of CONAUCT ..., 85
4.4.1.2. Responsible NaNOCOUE..... ...t e 87
4.4.1.3. 5N 88
4.4.1.4. 1 89

4.4.2. Nanoscale Materials Stewardship Programs. ........cooeeeriiiiii i eeiieeeaaanas 90
4.4.2.1. 3] N 90
4.4.2.2. T U 91

4.4.3.  RIiSK Management SYStEMS . ...ttt ettt e e e e e e e e e e, 92
4.4.3.1. (0= T Lo £ 92
4.4.3.2. Nano Risk Framework . .. ... ..oo e 93

4.5. Stakeholders Initiatives and POSITIONS. ... 94

4.5.1. Industry, business, professional and research organisations............ccc.voiiiiieniiia. 94
4.5.1.1. American Bar AssOCIation (ABA) ...t 94
4.5.1.2. American Chemistry CouncCil (ACC) ...uuuiiiiii i e e eeaas 94
4.5.1.3. European Chemicals Industry Council (CEFIC ) .....coiiiiiiii i 95
4.5.1.4. Society for Chemical Engineering and Biotechnology (DECHEMA) ................... 95
4.5.1.5. German Chemical Industry Association (VCI) ...cvvieieiiiiiii e 95

4.5.2. Academia, Research organisations, “Think Thanks™ ..........ccciiiiiiiiiiiiiiiii e, 96
4.5.2.1. Environmental Law Institute (ELI) ...cooiiniiiiiii e 96
4.5.2.2. Centre for Business Relationships Accountability Sustainability and Society (ESRC-
BRASS) 96
4.5.2.3. International Council on Nanotechnology (ICON).......cciiiiiiiiiiiiiiiciieeene 96
4.5.2.4. International Risk Governance Council (IRGC) ......coviiiiiiiiiiiiiiiiiie e, 97
4.5.2.5. Project on Emerging Nanotechnologies (PEN) ........cooiiiiiiiiiiii i, 97
4.5.2.6. Royal Society and Royal Academy of ENgineering .........coooeeeiiiiiiiiiiiiieennen. 97

4.5.3. Non-governmental, consumer, public health, environmental, and labour organisations

98
4.5.3.1. Alliance of Social and Ecological Consumer Organisations (ASECO) ................. 98
4.5.3.2. Environmental Defence (ED) ... ... 99
4.5.3.3. = O €] 0 o S 99
4.5.3.4. European Trade Union Confederation (ETUC) ....coiiiiiiiiiii v 100
4.5.3.5. International Centre for Technology Assessment (CTA) - NanoAction ............ 100
4.5.3.6. Friends of the Earth (FOE).. .. ..o 101
4.5.3.7. (€T =TT TSI Lo P 102
4.5.3.8. International Union of Food Workers (IUF) ......ooiiiiiiiiii i 103
4.5.3.9. =T = T g o 1= = 103
4.5.3.10. Natural Resources Defence Council (NRDC) ......ueiiiiiiiiiiiiiii e eeeceeeene 103
4.5.3.11.  SOIl ASSOCIALION ...ttt ettt ettt 104
4.5.3.12.  WHICH? (or Consumers’s ASSOCIATION) ... ..ceuueii e ae 104

www.framingnano.eu



FramingNano Report

5.
6.
7.

L0100 015 1 105

RS 1= 1= TP 107
ANINIEXES . . e eeeee ettt ettt ettt e e e e ettt et 116
7.1. Proposed and Existing Strategies and Action Plans .........ccociiiiiiiiiiiiiiiiii e 116
7.1.1. European Action Plan 2005-2009 (EC) ... .uuiiiiii et e 116
7.1.2.  Denmark ACTION PIan ... ...t e 117
7.1.3.  Finland: FINNAN0 2005-2010 ... ... ettt e e et e e e e e e aee e e 118
7.1.4. Germany: Nano-Initiative - AKtionsplan 2010 ........coviiiiiiiiiiiiiii e eeeeaaee 118
7.1.5.  Dutch Nano ACHION Plan .. ..ot 119
7.1.6. Norway:National Strategy for Nanoscience and Nanotechnology ........................ 119
7.1.7. The Spanish National Plan for R&D and Innovation 2008-2011 .........cccvvvvevininnnn 120
7.1.8.  Swiss Action Plan on Manufactured NanomaterialS..........coooviiiiiiiiiiiiiiiiiinnnnn.. 120
7.1.9. Nanotechnology Action Plan for Russia - 2015 .......coviiiiiiiiiiiiiii e ciii e eeeaaass 120
7.1.10. USA- National Nanotechnology Initiative (NNI) ... 121
7.1.11. Australia: National Nanotechnology Strategy (NNS).......ccoviiiiiiiiiiiiiiiieenne. 121
7.1.12. L3 - 122
7.1.13. B - 07 o 122
7.2. 0ONQgoiNg RESEArCh PrOJECTS .. ...ttt eaeaas 124
A% S =¥ | {o] o= I U1 Y o] o 124
7.2.2. CzeCh REPUDBIIC . ... e 126
A2 TR = o o > g G 127
A S - 1 o > 127
2 S TR €11 g 1 1 = 0 127
720 TR | - 128
T7.2.7.  The Netherlands. .. ..o e e ees 128
T.2.8.  SWILZEIIANA ...ttt et 128
77258 TR U | 129
7.2.10. L 1 129
7.3. Standards organisations and nanotechnology .........oeeviiiiiii i 131
7.4. Detailed Table of CONtENTS ... e 133

www.framingnano.eu



FramingNano Report

www.framingnano.eu



