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About the author and the company

Dr. Christoph Meili is CEO of “The Innovation Society” Ltd (St.Gallen, Switzerland). He is
an expert and consultant in safety, risk and regulation issues of emerging technologies,
particularly in nanotechnology. He has a degree in Biotechnology from the Swiss Federal
Institute of Technology (ETH) in Zurich and a PhD in Business Administration from the
University of St.Gallen.

The Innovation Society Ltd is a leading Swiss research and consulting company focusing
on business applications and economic impact of nanotechnology. The company is based
at the Technology Center of the Swiss Federal Institute for Materials Science &
Technology (EMPA) in St.Gallen. The Innovation Society cooperates with leading
international experts and provides consulting, research and coaching services in:

e Technology and Innovation Management
e Safety- and Risk Management / Regulatory issues
e Technology Communication & Stakeholder dialogue

In Technology and Innovationmanagement we support companies in making use of new scientific findings and
in applying new technologies in order to develop new products or improve existing processes.

Our Safety- and Risk Management services aim to assess and evaluate risks and establish efficient and
proactive risk management systems. The company has a broad expertise in safety, risk and regulatory issues of
nanotechnology and therefore can provide unique strategic know-how to its customers.

We additionally combine our business and technology know-how with our experience in designing and managing
Communication and stakeholder dialogue processes. This generates supplementary added value to our
customers and provides additional benefits in many ways. Our clients range from international industry, retail
companies and investors to governmental agencies and regulatory bodies, which are committed to successful
and safe applications of emerging technologies.

The platform “Nano-Regulation” (http://www.nanoregulation.ch) is an example for a multi-stakeholder dialogue
forum. It was launched in Switzerland in 2005 in cooperation with international companies, governmental bodies,
scientists and NGO. It is focusing on safety, risk and regulation issues of nanotechnology. In the meantime it
serves as an international stakeholder-network organisation, facilitating and supporting communication and
dialogue processes on safety, risk and regulatory issues of hanotechnology, providing strategic relevant
information and know-how in publications and reports and organising conferences and workshops.

Contact: christoph.meili@innovationsgesellschaft.ch Fon: ++41 (0)71 274 74 17
Web : http://www.innovationsgesellschaft.ch

About the funding organisations

Nano-Cluster Bodensee (St.Gallen, Switzerland) is a project of the “Society Mikro- and Nanotechnology Euregio
Bodensee”. It interlinks businesses, research facilities, and institutes into a network. The goal of the cluster is to
help industry to connect to research and to the increasing base of industrial related near-to-market
nanotechnology. In the context of the network, companies initiate or expand their technology-related activities,
enabling them to acquire a significant competitive edge and substantial market power through additional
innovations.

Contact joerg.guettinger@ncb.ch

Web www.ncb.ch

Nano-Europe is the leading European fair and conference for commercial applications and knowledge in the field
of micro- and nanotechnology. Its goal is to transfer technology. The combination of fair and conference is its key
to success. NanoEurope 2006 will focus on: Medical Devices, Plastics and Textiles and Nano-Regulation. The
upcoming NanoEurope will be held in St.Gallen from September 12™ — 14™ 2006.

Web Www.nanoeurope.com

Cover: SEM-picture of silicon-chromium bilayer spiralling itself into helical nanobelts. (by courtsey of Li Zhang, Paul
Scherrer Institute, Switzerland (PSI)
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1 Executive Summary

Nanotechnology presents a bunch of new and exciting opportunities to improve materials and design
new products with high benefit potentials. Coatings, computers, clothing, cosmetics, medical devices
and sport equipments will be improved and our economies will be increasingly affected by
nanotechnology as more products move from research and development to the markets.
Nanotechnolgy has also the potential to improve the environment by either replacing hazardous
substances through “green” chemicals or by making industrial processes cleaner and create
environmentally friendly products. On the other side there are unanswered questions about the
unintended impacts of nanomaterials on health and environment. Due to the new properties of

nanosized materials there are also new potential risks associated with these materials.

Risk is an important factor to be considered in the early stage of an emerging technology. If risks are
considered in time, the ex-post costs of identifying important impacts on Health, Safety and Environment
(HSE) and potential liability costs in case of damages can be minimised. Late identification and
characterisation of HSE risks have hampered earlier emerging technologies substantially. Public debates
on GM-food and Nuclear Power have proven that early preoccupation with potential risks is crucial for a
sustainable and successful technology development. Transparent communication, open public dialogue,
valid risk data and - if necessary - adapted regulations - are vital pre-requisites to build public trust and to
create high-producing conditions for a successful development and application of nanotechnology.

This report describes the approach and some of the results of the stakeholder platform “Nano-Regulation”

which addresses safety, risk and regulation issues of nanotechnology.

In spring 2005 the platform ,Nano-Regulation”, an international multi-stakeholder-dialogue-forum was
started in Switzerland. The platform was launched as a network of several industry, insurance, research,

retail, government and NGO organisations. The goals of the platform are to

e establish an international multi-stakeholder network on regulatory issues

e characterise stakeholders attitudes and expectations towards safety and risk issues

e address safety, risk and regulation needs of nanotechnology from different perspectives
e facilitate proactive solution oriented dialogue processes on safety and risk issues

e identify and prioritise the fields of action

e propose forthcoming activities

During the first phase there were a series of expert interviews conducted, analyzed and finally reported in a
DELPHI-study. Several meetings and a workshop were held and an international conference (Nano-
Regulation) was organised. Furthermore an expert steering group was set up in order to prepare further

steps.
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Based on the key-results of the performed activities it can be stated that a dialogue forum about safety
and risk-issues is broadly welcomed as a powerful and efficient instrument of information, coordination
and cooperation®. A dialogue on regulatory issues was judged to be valuable in terms of an increased
security of action for all stakeholders. The importance of early engagement of the public in order to prevent

a sudden backlash in terms of lacking trust was stressed to be important by all parties.

Due to the fast technological development, the fast increase in products, containing nano-components and
the rapid and broad application of nanoparticles and nanomaterials in manufacturing processes, there is an
urgent need to clarify safety issues of nanotechnology and to identify gaps in either occupational health

safety, product and consumer safety or environmental regulations.

There was also a common understanding that most countries of Western Europe (incl. Switzerland) should
develop or adopt internationally compatible frameworks or standards. In order to overcome trading
barriers an EU-wide or even global harmonisation of frameworks and standards would be appropriate. The
guestion on which specific properties of nano substance (diameter, toxicity, surface characteristics, scope
or exposition) the regulation should look at, remained open. However a thoughtful case-by-case risk-
analysis is required with potentially hazardous nanomaterials and a proactive risk-management system has

to be established.

The following points can be regarded as “guideline-milestones” for a structured and adjusted process
towards a sustainable regulatory framework for nanotechnology. The points are the summarised outcome of
the Delphi-Study, several workshops and the first international conference “Nano-Regulation” which had
been held in St.Gallen in 2005.

1. Terminology: A clear and consistent definition of “nano” is still missing. Terminological definitions
and standards are urgently needed in order to clarify the scientific and public debate and to avoid
misleading or wrong wordings and definitions. In terms of definition BSI?, 1SO®, CEN* and other
organisations are currently working on a consistent terminology of nanomaterials, which should be

applied in the near future.

2. From risk-assessment to proactive risk management: Risk data needs® have to be analysed
and prioritised and important fields of research have to be identified. Appropriate measures
(research policy, cooperation, etc.) have to be initiated systematically as soon as reasonable
evidence for potential hazards is given. This ensures that the adaptation of existing regulation is

The platform Nano-Regulation has its own website (www.nanoregulation.ch) providing additional
updated information (e.g. a free database) containing relevant reports, news, events and further
details.

British Standard Institution has published a Public Available Specification (PAS): “Vocabulary —
Nanoparticles” (http://www.bsi-global.com/Manufacturing/Nano/index.xalter)

International Organization for Standardization (www.iso.org)

European Committee for Standardization (www.cenorm.be)

The report “A scoping study to identify hazard data needs for addressing the risks presented by
nanoparticles and nanotubes” IOM (2005) gives an updated overview of current studies in the field of
nanoparticles and nanotubes.
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strongly evidence based and confirmed by research data. An undifferentiated regulatory “clear
cutting-regime” would generally not increase present health or environmental security level. A
moratorium or a “Nano-Law” does not seem appropriate from the present point of view. But
doubtlessly there is a lot more of further in-depth-risk analysis needed in order to develop proactive

risk management strategies.

3. Review of existing legislations: A review of existing (national and international) legislations
(HSE) has to be made by experts in order to identify specific regulatory gaps, prioritise fields of
action and suggest appropriate measures if needed. Cooperation between several regulatory
bodies (health, environment, legal) is therefore indispensable and has to be established and
coordinated on time. On the other hand, industry has to be integrated into this cooperation from the

beginning. The following topics are of utmost importance:

e occupational health safety (Laboratory use and large scale, manufacturing)
e Product- and consumer safety (life-cycle-analysis (LCA), waste, emission)
¢ Environmental safety (LCA, food-chain, waste, emissions)

The highest priority should be given to the occupational health safety issue due to the already
widespread applications of nanomaterials in research and manufacturing. Industry processes and
applied research organisations formulated a clear need to get regulatory safety guidelines in order
to prevent liability claims and to protect occupational health and consumer safety.

4. Adaptation of existing legislation: After a careful review process; prioritization is required to
identify weaknesses in the existing regulatory framework and suggest proper measures. The
following steps were suggested:

Short term activities:

e support precautionary measures in workplace safety, consumer- and product safety,
environmental protection

e support and strengthen stakeholders awareness (industry, research) for self-control
measurements

e strengthen and institutionalise the cooperation with international committees and
organisations (EU, OECD, etc.)

e strengthen public dialog and unpstream public engagement

e development of national adapted Action plans nanotechnology (e.g. according to the
EU Action plan 2006- 2009)

Medium and Long term activities:
e promotion of risk and safety research projects (universities, industry)
enhancement of risk evaluation and risk-assessment methodology in relevant sectors
promotion of harmonised methods for risk assessment of nanomaterials
support cooperation with international groups and governmental entities
adaptation of the existing regulations where necessary

5. Accompanying measures: In order to guarantee a high safety levels in manufacturing processes
and laboratories and to strengthen acceptance of nanoproducts some of the following measures
could be applied:

e development of guidelines (best practices) for a safe and sustainable use and handling of
nanomaterials (e.g. synthetic nanopatrticles)
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e development of a “Code of Conduct” for sustainable production, use and handling of
nanoparticles

e evaluation of technical measures for the protection of health and environment (e.qg. filters,

low pressure fume hoods, etc.)

voluntary labelling of potentially hazardous materials / consumer products

inventories of potentially hazardous nanoparticles and nanoapplications

inventories of expositions and quantities of nanosized particles

review of threshold values for potentially hazardous nanoparticles / nanomaterials

standards for declaration / self-declaration

review of requirements for Material Safety Data Sheets (MSDS)

LCA-studies of nanomaterials and nanoparticles must be conducted

6. Self-control mechanisms: Existing legislations in many European countries rely on a strong self-
control principle, delegating responsibility for safety issues to the organisation which is producing or
using chemical substances and materials. Producer and user of products are liable for the safety of
their products. In this context stakeholder awareness of potential hazardous nanosized materials

(especially synthetic particles) and adequate measures have to be strengthened.

7. Cooperation: Governmental bodies, industry organisations and scientists need to establish close
collaboration. A financial investment by the industry sector for additional research projects related
to further safety research of nanomaterials would be regarded as fair and highly welcomed by
governmental organisations® and scientists. The role of mutual cooperation between different
organisations and stakeholders seems crucial be it on the scientific, governmental or economic

level and has to be strengthened on national and international level.

8. Coordination: Currently there are many national and supranational nanorelated projects and
initiatives going on. In order to avoid duplication and make efficient use of time and money it is of
great importance to coordinate stakeholders activities on a global level and establish organisational
structures and tools to provide and enhance information and knowledge transfer. International
organisations such as the OECD and the EU will play a crucial role as information brokers enabling

processes on a global level.

9. Communication and public dialogue: Experiences from earlier risk oriented technology debates
have shown that communication and stakeholder-dialogues are key factors to technology success.
This is true for the communication among experts and the communication of experts with the
public. Lessons from the GMO debate have clearly shown that information on technology, often
disseminated by industry alone is seen as marketing driven and is often perceived as manipulative.
Therefore interactive, bidirectional communication instead of one sided information is necessary.
Suitable communication strategies involving specific structures and neutral communication
platforms have to be established in order to ensure optimal preconditions to meet the needs of the

involved stakeholders and the public.

The german federal Ministry for Education and Research (BMBF) has recently started a 7.5 Mio Euro
research project (NanoCare) which is funded by governmental and industry organisations (2:1)
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10. Upstream public engagement: Communication about risks and benefits is crucial for the long-
term success of nanotechnology. In order to detect signals of public distrust in an early stage and
to gain high levels of acceptance;’ an early “public upstream engagement” e.g. in Research &
Development (R&D) is needed. This is a real challenge, since public understanding and
knowledge about nanotechnology is very poor. A general public perception of nanotechnology is
practically non-existent yet. However it's not tainted by negative experiences yet, but however
accidents or unforeseen damages could easily dis-equilibrate the situation and influence regulatory

processes in an unpredictable way.

In order to meet all these requirements we suggest to set up a global stakeholder dialogue platform, on
safety, risk and regulatory issues. It should be supported by national, international and supranational
stakeholders. The task of this platform is to coordinate the activities on a global level, enhance information
and knowledge transfer, provide information to national authorities, and support proactive dialogue

processes on this vital issue as soon as possible.

We therefore propose to extend our multi-stakeholder approach in cooperation with international

n8 haS

organisations, industry, scientists, governmental authorities and NGO. The “Swiss-dialogue -model
proven to be very valuable to all involved parties in terms of coordination, cooperation and communication.
It is applicable either on national level in particular countries or on international / global level to catalyse
result oriented processes and provide constructive and practicable regulatory solutions. The main objective
of the platform is to facilitate and support basic conditions for a successful, safe and sustainable

development and use of nanotechnology.

See e.g. “The Ten Commandments of Nano-Communication” (Meili, 2005)
The concept and methodology of the platform can be adapted to specific national or supranational
parameters and requirements.
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