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FOREWORD

The European Commission is committed to promoting a safe and responsible development
and use of nanotechnology. Within an approach of good governance, achieving this goal
requires the common effort of many players, from individual researchers to the European
Institutions and Member States, from local and regional levels to all concerned countries

worldwide.

Starting in 2004, with its communication "Towards a European strategy for nanotechnology"
and then in 2005 with "Nanosciences and nanotechnologies: An action plan for Europe 2005-
2009", the European Commission highlighted the role of international cooperation within a
common objective of a responsible development. The Council of the European Union has
welcomed the Commission's intention to engage in a dialogue at international level, with a
view to establishing a framework of shared principles for the safe, sustainable, responsible

and socially acceptable development and use of nanotechnologies.

In recent years, the European Commission has become the largest funding body in the field of
nanotechnology worldwide with 1.4 billion € allocated under the 6" Framework Programme
for Research and Technologic Development. In its first year, the 7" Framework Programme
has already granted almost 600 million €. Research on safety is also supported, where the
Commission has a portfolio of grants for 28 million €, making the European total in this area

some 80 million €.

The value of facing global challenges within a multinational approach has been accepted by
several countries and in this way this international dialogue was initiated. This global
dialogue is today the main and broadest space to analyse progress, share experience and
benchmark initiatives, explore synergies between different stakeholders and foster

cooperation to define what can be done better at international level.



The final aim of this dialogue is to facilitate good governance in nanotechnology, aiming at a
development of nanotechnology that corresponds to the needs of society as a whole, without
creating new economic or knowledge disequilibria, whether within or between countries in
the world. In this respect this dialogue wants to be inclusive, involving all countries and
stakeholders interested in the responsible and sustainable development of nanotechnology.

With this spirit and building on the momentum generated by the previous editions of 2004 in
USA, and 2006 in Japan, the European Commission was pleased to organise the 3™
International Dialogue for Responsible Research and Development of Nanotechnology, which
was held in Brussels on 11-12 March 2008 and gathered 97 participants representing 49
countries (one fourth of the nations of the world), as well as international organisations,

multinational bodies, industries and universities.

| am now pleased to present the resulting report from the 3" International Dialogue for
Responsible Research and Development of Nanotechnology and I am confident that the
cooperation and synergy initiated will produce in the coming years a fruitful outcome,
ensuring in this way that nanotechnology will make a substantial contribution to improving
the quality of life of our citizens and protecting the environment through a reliable sustainable

development.

Zoran STANCIC
Deputy Director General of DG RTD



EXECUTIVE SUMMARY

The 3 International Dialogue on Responsible Nanotechnology took place in Brussels
(Belgium, EU) on 11-12 March 2008. This Dialogue followed the previous two successful
meetings in Alexandria (Virginia, USA) in 2004, and Tokyo (Japan) in 2006.

At this Dialogue there were 88 participants from 49 countries. Institutions, international
organizations, major stakeholders and high level specialists participated in this two-day event.

This Dialogue represents a space for facilitating international sharing, bringing together
stakeholders from public administrations who meet in their personal capacity to review
progress, benchmark initiatives, identify differences and specificities, and explore synergies,
with the ultimate aim of contributing to a responsible and sustainable development of
nanotechnology.

This Dialogue is of informal nature and high level specialists can be invited, depending on the
agenda of the meetings. Strict complementarity with other forums at global level is observed,
never duplicating what is done competently and successfully elsewhere, but paving the way
where appropriate for formal discussions in appropriate areas.

The aim of the Dialogue is to be inclusive with regard to all countries interested in a
responsible and sustainable development of nanotechnology. In particular, this Dialogue has
become a space where the societal impact of nanotechnology can be explored. It allows
experiences to be discussed and possible synergies to be explored, aiming at the best possible
standards, with regard to addressing peoples' expectations and concerns.

The ultimate aim of this Dialogue is to contribute to a development of nanotechnology that
corresponds to the need of society as a whole, without disequilibria or “divides” within or
between countries and regions. This process is expected to lead to positive worldwide
developments, and eventually to good governance, as with several other historical parallels.

The 3 International Dialogue has addressed:

o Nanotechnology governance, debating in more detail (i) the EU/USA call for
proposals on the impact of nanoparticles on health and the environment as an example
of international research on a topic of global interest; (ii) activities of leading
international institutions and organisations; and (iii) the codes of conduct adopted or in
preparation. How synergy can be improved between stakeholders was examined, and
proposals have been made for the exchange of good practises (e.g. on conditions at the
workplace), as well as for coordinated "observatory" activities, including indicators of
responsible and sustainable innovation or the implementation of the codes of conduct.

o Bridging the gap, which has been a very informative session illustrating various
initiatives, in particular the IBSA initiative (India, Brazil, South Africa), and exploring
how to better achieve a meaningful access to knowledge by all countries, in the so-
called North-South, North-North or South-South cooperations. Such initiatives
deserve further attention in future meetings.



Enabling means, debating the progress of the work carried out by the OECD working
parties related to nanotechnology, as well as the challenges of metrology,
standardisation, definitions and intellectual protection. The importance of launching
coordinated activities on global challenges was highlighted, such as nanotechnology
for water purification, environmental remediation or more generally in sustainable
development. The importance was highlighted of joint projects whose immediate
industrial or commercial interest is not apparent, but whose societal or environmental
benefits are great. Organisational challenges were also addressed.

Societal engagement, debating the experience acquired by a global networking of
social scientists and hearing the lessons learnt from the dialogue with the public in
different countries and by different stakeholders. The value of information,
communication, dialogue and of a constant "listening mode” was consistently
highlighted. Good practices have been presented and debated.

The main messages from the Dialogue included recommendations to public administrations
such as:

To continue promoting nanotechnology development within a systematic and
responsible approach, taking into account long term challenges.

To acknowledge that developing safe products and processes, protecting the
environment and achieving a level playing field in the globalized market, is of interest
to all countries in the world;

To encourage adopting a global approach when global issues are at stake;

To pursue an inclusive approach;

To promote a number of joint actions, so that "going global” is not a goal per se but
can help all stakeholders to perform better.



3" International Dialogue on Responsible Research and Development of

Nanotechnology

Brussels, 11-12 March 2008
European Parliament, Building "Altiero Spinelli*

Agenda

Opening, 11 March at 9 a.m

9:00
9:10
9:20
9:30

Welcome address by EC: Zoran STANCIC, Dep. Director-general DG RTD
Introductory addresses by USA, chair of the first Dialogue: Mihail ROCO
Introductory addresses by Japan, chair of the second dialogue:Yujiro NARUSE
Special lecture: The new Russian programme in nanotechnology, Mihail
KOVALCHUK (Russian Federation)

Discussion will be structured in four sequential plenary sessions animated by a chairman
and a keynote speaker. Participants are invited to contribute their experience and inputs, so
as to exchange views and allow benchmarking and define possible synergy.

10:00

10:10

10:30

10:50

11:20
12:30

13:00
14:30
15:00
15:30
16:00
16:10
16:20

16:40

17:00

Plenary session 1: Nanotechnology governance

Chairmanship: Mihail ROCO (USA)

Keynote lecture: Francoise ROURE (France)

Case study: EU/USA call for proposals on the impact of nanoparticles on
health and the environment, Nora SAVAGE (EPA, USA)

Coffee break

Round Table with FAO, OECD, UNEP, UNIDO, WHO.
Debate: where synergy can be improved between stakeholders

Lunch

Round Table on proposed Codes of Conducts: Peteris ZILGALVIS (EC),
Hilary SUTCLIFF (Responsible Nano Code), Carolin KRANZ (BASF).
Debate

Coffee Break

Plenary session 2: Bridging the gap

Chairmanship: Humberto TERRONES (Mexico)

Short communication: Ongoing projects and prospective in the nanotechnology
field in Brazil: José d'Albuquerque e Castro (S&T Ministry, Brazil)

Keynote lecture: Graziano BERTOGLI (ICS, UNIDO)

Case study: South-South cooperation by a speaker from the IBSA initiative
(India, Brazil, South Africa): Baldev RAJ, India's coordinator for the tri-nation
programme in the field of nanotechnology, Director of IGCAR, (India)

Short communication: Ongoing projects and prospective in the nanotechnology
field in Argentina: Alberto LAMAGNA (CNEA, Argentina)



17:10

17:45

12 March

9:00

9:10

9:50

10:10

10:40

11:00

12:00

13:30

13:40

14:00

14:20

14:50

15:20
16:20

17:00

17:45

Debate: How to achieve a meaningful participation by all countries?

Close of the session
Social event

Plenary session 3: Enabling means

Chairmanship: Masafumi ATA (J)

Keynote lectures: OECD Working Parties related to nanotechnologies, by Dirk
PILAT (OECD)

Keynote lecture: Standardisation and progress done by the 1ISO TC 229
technical committee on nanotechnology by Peter HATTO (ISO)

Coffee break

Keynote lecture: IPR issues by Yves VERBANDT (EPO)

Debate

Lunch

Plenary session 4: Societal engagement

Chairmanship: Renzo TOMELLINI (EC)

Keynote lecture: Masahiro TAKEMURA (J)

Case study: Global networking of social scientists. Philippe LAREDO,

coordinator of the PRIME network of excellence.

Special lecture: Progress achieved in China on responsible development of
nanotechnology, Chen WANG (China)

Coffee break

Round Table with Evonik, IRGC, L'Oreal, NIA
Debate: what we have learnt from the dialogue with the public

AOB

Closing remarks
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INTRODUCTORY ADRESSES

« Welcome address by EC: Zoran STANCIC, Dep. Director-general DG RTD
« Introductory addresses by USA, chair of the first Dialogue: Mihail ROCO

« Introductory addresses by Japan, chair of the second dialogue:Yujiro NARUSE
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Since the first International Dialogue

M.C. Roco

U.S. National Science Foundation and
National Nanotechnology Initiative

International Dialogue 3, Brussels, March 11, 2008

First International Dialogue on Responsible R&D of Nanotechnology, Virginia, 2004
26 counties and EC;

Russia

First International Dialogue on Responsible R&D of Nanotechnology, Virginia, 2004

Nanotech = no easy Game,

YOU WILL HAVE TO .....,

by Manfred Scriba (South Africa) et al.

WIth_ the LEADERS '
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Our efforts will change lives!

..-—r'—-—-'_'

First International Dialogue on Responsible
Nanotechnology R&D (2004)

First: June 204, Virginia, USA

Interim:  July 2005, Brussels, EC

Second:  June 2006, Japan

Joint Statemen>

Immediate Actions

Current Norms

0 countr

June 2004, Virginia
http://www.nsf.gov/crssprgm/nano/activities/dialog.jsp

MC. Roco, 03/11/08

First International Dialogue on Responsible
Nanotechnology R&D (2004)

e Recurring themes during the dialogue
Nanotechnology and regulatory responses
Governance: involving public, global
Nanotechnology applications and implications
Institutional mechanisms for ongoing dialogue

e Recommended future actions
- Intention to coordinate activities

- Expanding the dialogue
to other stakeholders and countries

MC. Roco, 03/11/08

First International Dialogue on Responsible
Nanotechnology R&D (2004)

Coordinated activities after the June 2004 International Dialogue

October 2004 / October 2005 - Occupational Safety Group (UK, US,.)
November 2004 - OECD / EHS group on nanotechnology begins
December 2004 - Meridian study for developing countries
December 2004 - Nomenclature and standards (ISO, ANSI)
February 2005 - North-South Dialogue on Nanotechnology (UNIDO)
May 2005 - International Risk Governance Council (IRGC)
May 2005 - “Nano-world”, MRS (Materials, Education)

July 2005 - Interim International Dialogue (host: EC)

June 2006 - 2"d International Dialogue (host: Japan)
October 2005 - OECD Nanotechnology Party in CSTP
2006 Int. awareness for: EHS, public participation, education

MC. Roco, 03/11/08




Expanding nanotechnology domains since 2000

2000-2001: nano expanding in almost all disciplines
2002-2003: industry moves behind nano development
2003-2004: medical field get involved with new goals
2004-2005: media, NGOs, public, internat. organizations

2006-2007: new focus on common Earth resources -
water, food, environment, energy, materials

2007-2008: increased political-military relevance

MC. Roco, 03/11/08

Changing international context since 2000

¢ ~2000: Focus on fundamental research; wait & see

« >2005: Nano as a technological, economical and
strategic advantage for nations and large business

Expanding open source, horizontal growth, open
and fast communication, changing the governance
environment

MC. Roco, 03/11/08

Changing public perception since 2000

Before 2000:

Is anything special at nanoscale?
Is nanotechnology important?
When the first products?

2000-2003: Are there self-duplicating nano-bots? yywy irgc.org

> 2003: What are the risks of “long-term / catastrophic
environmental and health events” of nanoparticles?

> 2005: Nanotechnology can help sustainable
management of global resources (water, energy, ..)
Concern on using nanotechnology in food, x-products

MC. Roco, 03/11/08
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Context — Nanotechnology in the World
National government investments 1997-2007 (est. NSF)

7000 — —— W. Europe Gov. Specific
Country / | Nanotech [ Nanotech
6000 4 ——Japan Region | R&D, 2006 | R&D, 2006
—USA ($M) ($/Capita)
g 5000
S, Others USA 1350 4.5
& 4000 ~ Total EU-25 | —1150 2.5
% 3000 A Japan ~ 980 7.6
% 2000 China | —280| 0.23
Korea = &il5 6.5
1000 - e | —
— Taiwan | — 110 4.7
0 - T
N~ (o0} (o2} b N ™ To] D~ Q o i [V
2§85 8588823825588¢8¢ ¢ ¢4
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~— R/—/ ~—
Seed funding  NNI Preparation 1st Strategic Plan 2d Strategic Plan
(1991 -) (vision / benchmark) (passive nanostructures)  (active ns. & systems)

Industry R&D ($6B) has exceeded national government R&D ($4.6B) in 2006

J. Nanoparticle Research, 7(6), 2005, MC. Roco




The role of the International Dialogue

e Balancing multiple aspects of responsible development

(a) Provide society with better means for manufacturing, medicine and
environment in order to the improve quality of life and have a
sustainable development;

(b) Address possible negative effects of nanotechnology analyzed in the
general context, and support nano-EHS R&D integrated with science,
engineering and medicine.

(c) Address ethical, legal and other societal implications

e Exploring broader issues, in longer term, for all stakeholders

Other international organizations have initiated nanotechnology activities
since the first Dialogue in 2004. Those organizations have more focused
missions, for their stakeholders. We need to discuss how this role may
evolve and what is needed, or what other alternatives may be available

MC. Roco, 03/11/08

FY 2009 NNI Budget Request

$1,527 million
Fiscal Year NN| 16007
1400
2000  $270M .|
2001  $464M

10007

2002 $697M g
2003 $862M 0!
2004  $989M 0.
2005 $1,200M 0]
2006 $1,303M 0
2007  $1,425M
2008  $1,491M

R 2009 $1,527M

B NNI ($ million)

2000 2002 2004 2006 2008

EHS 2006: $38M (primary; $68M total eff.)
2007: $48M (primary; $86M total est.)
2008: $57M (primary; $102 total est.)
2009: $76M (primary - planned)

NNI / R&D ~ 1/4 of the world R&D  NNI / EHS > 1/2 of the world EHS R&D

NSF Investment in Societal Dimensions of NT

Of FY 2008 NNI / NSF of $390 M, $63 M or 16.2% is for S,
and $29.2 M (7.5%) for nano EHS

New NSEC in 2008: Environmental Implications of Nanotechnology (NSF, EPA)
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= Environmental, Health, and Safety
[ Ethical, Legal, and Social Issues

MC. Roco, 03/11/08

NSEC: Nanotechnology in Society (one of 4 Si networks)

Four nodes established in September 2005:
® 2 centersand @ 2 small-groups

Harvard University:
database for ELSI

University of California
Santa Barbara
@

b e
[Anzona eHEUIEED) ] University of South Carolina:
visualization methods

To address Ethical, Legal and other Social Issues related to Nanotechnology
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11 March 2007
Good morning Ladies and Gentlemen

It is my great pleasure to be here and make a greeting on this
international dialogue.

First of all, I would like to extend my gratitude to European
Commission and stuffs in Brussels for their efforts in preparing this
meeting.

The last meeting, that is, the second International Dialogue on
Responsible Research and Development of Nanotechnology was held in
Tokyo about 2 years ago.

Based on the valuable outcomes of the first International Dialogue
held in United States, many participants from 25 countries have
discussed wide range of issues relating to nanotechnology.

Since then R&D of nanotechnology is evolving steadily in various
science and technology fields towards exploring discoveries and
industrial applications. However, at the same time, we have to pay
attention to the relationship between our sustainable world and
nanotechnology. The reasons are as follows.

Firstly, it is expected that nanotechnology has potential to solve energy
and environmental problems. Secondly, efforts are being made for
standardization and technology assessment in nanotechnology, which
will be beneficial for manufactures and consumers, at the same time.
Thirdly, public engagement is always essential for every country in
order to promote this key technology of 21* century.

Finally, I hope all the participants will get many possibilities to extend
each goal through this international dialogue in Brussels.

Thank you very much for your kind attention.

(Yujiro Naruse)
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SPECIAL LECTURE

The new Russian programme in nanotechnology,
Mihail KOVALCHUK (Russian Federation)
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NANOTECHNOLOGY
IS THE BASIS
FOR NEW POSTINDUSTRIAL
ECONOMY

M.V.Kovalchuk

3rd International Dialogue on
Responsible Research and Development of Nanotechnology,
Brussels, 11 March 2008

Russian Research Centre
i Kurchatov Institute

Rate in power production

ROLE OF THE MAIN

ENERGY SOURCES
10 Wood Coal Qil Gas Nuclear
energy
1
10"
Sun
102
1850 1900 1950 2000 2050 years

Russian Research Centre
Kurchatov Institute

ENERGY PRODUCTION

Coal &
Hydropower i | Nuclear power -
hydrocarbon plants i % plants E

power plants

Non-traditional
sources:
wind, solar

#
B J.i' - -

* A i = B 3 .

4

Russian Research Centre
- Kurchatov Institute

FUTURE DEVELOPMENT

Thermonuclear !
fusion

Russian Research Centre
Kurchatov Institute




Energy
1.} |
Production Saving
.
Nanotechnology

S
» Dematerialization of manufacturing
*» Decrease of resource and energy
consumption

" From bulb to LED '
N\ Ij

Russian Research Centre
! Kurchatov Institute

SCIENTIFIC REVOLUTION

OF THE XX CENTURY

¢+ Discovery of the structure of atom and
nucleus

+ Transition from the classic to quantum
model of the world

+ Scientific revolution - «<Atomic project»

from accelerator
- to atomic bomb
- to nuclear power plant

+ New world model

science, technology, weapons,
power engineering, geopolitics ...

Russian Research Centre
! Kurchatov Institute

the unique single world
(low level knowledge)

Segmentation of nature

science and education

Branch type economy

UNDERSTANDING OF THE WORLD

Nature as

NATURAL SCIENCE

l ] 1

chemistry| | physics geology | | medicine biology

B/ INN/ NN/ NN/ NN\

d

Specialization of

astronomy
mechanics
mineralogy
physiology
anatomy
virology

{

inorganic chemistry
organic chemistry
crystallography
paleontology
molecular biology
microbiology

Russian Research Centre
Kurchatov Institute

INDUSTRIAL DEVELOPMENT

Branch technologies:
metallurgy, chemical industry, building materials, mining

operations, etc

Integrated inter-branch technologies:
microelectronics, engineering industry, power
engineering, etc

Over-branches technologies:
Information technology

Russian Research Centre
& Kurchatov Institute
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Nanotechnology

‘ NATURAL SCIENCE »

Nanotechnology — universal technological basis
of postindustrial society

Russian Research Centre
Kurchatov Institute

Isaac N
(1642...1727)

«Philosophiae Naturalis
Principia Mathematica»

(1687)

PIHLOSOPHLA
W A [ = L1
PRINCIFPLA

A ATHEMATICA

%l i & T

Russian Research Centre
Kurchatov Institute

NANOTECHNOLOGY

k-

New nanotechnological culture
based on
design of macromaterials
by direct manipulations
with atoms and molecules

~-
Formation of
principally new good’s
market

g

New technological, economical
and social world model

4

Combination of modern technologies,
first of all — microelectronics,
with “constructions” principles of
living nature (bioobjects)

A 2
«Launching the future»
€
Development of

anthropomorphous
technical systems

Russian Research Centre
Kurchatov Institute

MARKET OF NANOTECH PRODUCTS IN RUSSIA

Products

Products to be ready for
market in 3-5 years

Products to be designed
in 8-10 years

* Nanodispersed
materials

+ Coatings

» Composites
» Ceramics

* Polymers

+ Catalysts

* Membranes
* LEDs

» Sensors

e Carbon materials
» Nanoelectronic devices

* Drug delivery systems
(nano capsules)

» Microsystem devices

* Medical diagnostic
systems

» Nanobiotechnological
products

* Hybrid devices and
bionics products

» Nanobioelectronic
systems and devices

6 Russian Research Centre
Kurchatov Institute




DEVELOPMENT and PRODUCTION the NEW TECHNOLOGICAL,
METROLOGICAL and DIAGNOSTIC EQUIPMENT for NANOINDUSTRY
(TOOLS)

T ="

“Clean room” Neutron reactor NANOFAB

Russian Research Centre
! ] Kurchatov Institute

MATERIAL SCIENCE UNDER MICROGRAVITY
Protein Crystal Growth in Space

Lysozyme
crystal

SAICAR synthase

Pyrophosphatase Crystal growth
cameras

Russian Research Centre
} : Kurchatov Institute

FORMING OF
NANOTECH MARKET

= Integration into existing transnational technological platforms and
networks.

= Forming of home market in compliance with the strategic goals for
Russian Federation (National Projects).

National Projects - are the instruments for formation
of home market for high-technology industry

Medicine Housing
- Noninvasive and low-invasive - Intellectual living environment
diagnostics and surgery - Water purification systems
- Biocompatible materials - New energy-saving lighting
- New drug delivery systems - Monitoring systems for checking the
state of buildings and facilities

Russian Research Centre
: : Kurchatov Institute

ALGORITHM OF “LAUNCHING” OF THE
NANOTECHNOLOGICAL MARKET

PRIVATE-GOVERNMENT PARTNERSHIP

* Creation and/or selection of companies, working in the main directions
of R&D

* Intellectual property transfer

» Material and financial investment

* Forming of steady demand (state offers, changing of regulatory basis)

Similar programs in USA — SBIR, STTR, SBIC

Planned increasing of nanoindustrial activity by force of
replacement of conventional industrial products
by NANO-products (reorganization)

Russian Research Centre
} : Kurchatov Institute




EXAMPLES OF THE FINAL PRODUCTS
OF NANOINDUSTRY

LEDs and
new lighting

NANOMEMBRANES
and the corresponding
products

QRS FINAL
PRODUCTS
MEDICINE

* Drug delivery systems '
g Cenvsy Y COATINGS

* Nano-biochips )
dispersed and

* Implants with _
multicomponent reinforced by
nanoparticles

nanocoatings

NANO-
and
microsystems

THE MAIN TARGET - SCALE UP THE PRODUCTION

Russian Research Centre
i S Kurchatov Institute

EXAMPLES OF THE FINAL PRODUCTS

m OF NANOINDUSTRY

'r-.‘,

i
-

THE MAIN TARGET — SCALE UP THE PRODUCTION

Russian Research Centre
| 5 Kurchatov Institute

SCIENCE TODAY: SPECIFIC FEATURES

. From ANALYSIS to SYNTHESIS
* From MICRO to NANO
« ORGANICS <:> INORGANICS

e MULTIDISCIPLINARITY:
from “narrow specialization”
= to the “single nature”

New materials is the main priority for
scientific development

Russian Research Centre
&3" Kurchatov Institute

TRENDS IN SCIENCE DEVELOPMENT

A elementary

*. )\ i= » particles inorganic

materials

ANALYSIS

organic
materials

SYNTHESIS -

Russian Research Centre
& Kurchatov Institute




LARGE-SCALE FACILITIES Main Synchrotron Radiation and

Neutron Facilities in Russla

St- Peterburg = [
Gatchina Q == =

Synchrotron Neutron Sources International

Radiation Sources Space Station

Way of Analysis:

Large and expensive facilities for small number
of scientists

Way of Synthesis:

Large facilities are converted for multidisciplinary
abplication for a wide scientific community

Russian Research Centre

.} Russian Research Centre
% Kurchatov Institute 1 Kurchatov Institute
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EPITAXY METHOD
SELF-ORGANIZATION
STRUCTURES BIO-
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2. Moving of the monomolecular layer onto
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Multilayer nanofilm
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ARTIFICIAL EYE -
THE UNIQUE DETECTOR OF
ELECTROMAGNETIC RADIATION

A

protein of rhodopsin

Investigation of vision
(physiologist,
neuroophthalmologist)

Investigation of functions of
rhodopsin molecules (biologist)

Separation of proteins
(biochemist)

Crystallization of protein,
X-ray structural analysis
(crystallographer)

Design of a chip
(engineer - system analyst)

Creation of two-dimensional
protein films (physicist, chemist)

EXISTING WORLD SYSTEM OF
SCIENCE-EDUCATION ORGANIZATION
AND ITS FINANCING
IS STRONGLY AGAINST
INTERDISCIPLINARY APPROACH

Interdisciplinary national labs are the best places
to implement new type of science and education

National labs in the globalizing world
are basis of global nanotechnology network

.} Russian Research Centre
¢ ¢ Kurchatov Institute

.J- Russian Research Centre
¢ &' Kurchatov Institute




GLOBALIZING WORLD:
FROM CLUSTERS TO NETWORKS
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SCIENTIFIC AND TECHNICAL STATE POLICY IN
THE SPHERE OF NANOTECHNOLOGY IN RUSSIA

Presidential initiative “Strategy of nanoindustry development”

Program of coordination of activities in nanotechnology and
nanomaterials in the Russian Federation
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Governmental Council on Nanotechnology

Special Federal Program “Infrastructure development for nanoindustry in the
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Russian Federation in 2008-2010”
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NANOTECH PROJECT FRAMEWORK

Global character of the Project presumes network structure
(National Nanotechnology Network — NNN RF)

The key point of network - the leading scientific national institute,
with unique interdisciplinary scientific and technological capabilities -
Russian Research Center «Kurchatov Institute».

Structure of NNN RF

* Leading scientific institutes

a) by scientific fields

©) by regions (Federal districts)
» Science and education centers
*» Technological platforms in all directions
(basis of NNN)
*Global computing network (GRID-GLORIAD)

TECHNOLOGICAL PLATFORMS of NNN RF

RESEARCH - TECHNOLOGY
Support of R&D, metrology, basis for standardization and certification

RESEARCH - EDUCATION and HUMAN RESOURCES
Support of interdisciplinary education, high mobility,
quick response to labor-market trends, social infrastructure

INFORMATION TECHNOLOGIES and COMMUNICATIONS
IT integration of national nanoindustry, data bases, monitoring, foresight, GRID,
GLORIAD, remotely controlled experiments

ORGANIZATION and ECONOMY
Commercialization of NANO products, private-public partnership (SBIR)

ORGANIZATION and LEGISLATION
Legal base of innovations in NANO area, intellectual property, standards,
risk insurance

INTERNATIONAL COOPERATION
International scientific exchange, cooperation projects

Russian Research Centre
: Kurchatov Institute

Russian Research Centre
} Kurchatov Institute




THE MAIN AIM OF SCIENCE AND TECHNOLOGY DEVELOPMENT
IN INDUSTRIAL SOCIETY - IS THE INVESTIGATION OF
HUMAN«STRUCTURE» AND CAPABILITIES
AND COPYING IN MODEL TECHNICAL SYSTEMS

Model approach of XX century Nature
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i
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The main result — solid-state
microelectronics technology,
reproducible everywhere in the world

Bio-robotics systems

Russian Research Centre
i S Kurchatov Institute

THE MAIN AIM OF SCIENCE AND TECHNOLOGY
DEVELOPMENT IN POST- INDUSTRIAL SOCIETY -
REPRODUCTION OF LIVING SYSTEMS

1-st STEP of NANOREVOLUTION:
combination of capabilities of modern
microelectronics with progress in understanding of
nature (nano-biotechnology)

~
AIM:
design of hybrid anthropomorphous technical systems
of bionic type

S

RESULT:
platforms for creation of nanobiosensors — new hybrid
systems of bionic type

Russian Research Centre
| 5 Kurchatov Institute

THE MAIN AIM OF SCIENCE AND TECHNOLOGY
DEVELOPMENT IN POST-INDUSTRIAL SOCIETY -
REPRODUCTION OF LIVING SYSTEMS

2-nd STEP of NANOREVOLUTION:
integration and unification of nano-biosensor
platforms, created on the 1-st step

~

AlM:
Atomic-molecular engineering and technologies, based on
self-organization of atoms and bioorganic molecules

~

RESULTS:
bio-robotics systems

Russian Research Centre
&3" Kurchatov Institute

PERSPECTIVE TRENDS FOR R&D ACTIVITIES
IN NANOTECHNOLOGY

@ Nano-
technology Functional Nano- Radiation- e O
for nuclear nano- disperse resistant Nano- Carbon ri¥aing
power materials systems materials coatings materials
engineering

Nano-
technology

and materials
of double use

Self- ‘
organization

Nano-
technology
equipment

* RRC «Kurchatov institute»
* Russian Academy of Science
| « State research centers
. Leading universities

Nano-
diagnostics

N
Nano- Nanobio- Micro- and
technology in engineering, Membranes, Nano-_ nano- Metrology,
el nanobio- fuel cells electronics systems standards
sensorics engineering
SN

Rus5|an Research Centre
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AN UNIQUE EXPERIMENTAL BASE AND
COMPLEX OF LARGE
RESEARCH INSTALLATIONS
(MEGA COMPLEXES)

OF RRC «KURCHATOV INSTITUTE»

6 nuclear research reactors

14 critical nuclear assemblies

The first dedicated synchrotron radiation facility in Russia
TOKAMAK plasma system concept

Set of “hot” chambers for material study

Cluster processing line for microelectronics

Units for isotope separation and complex of radiochemistry
laboratories

Russian Research Centre
i S Kurchatov Institute

SCIENTIFIC-EDUCATIONAL INFRASTRUCTURE
OF RRC «KURCHATOV INSTITUTE»

Established system of targeted manpower training
SECONDARY SCHOOL

I.V.Kurchatov School Ne 1189
FUNDAMENTAL INTERDISCIPLINARY EDUCATION

E M.V. Lomonosov Moscow State University
Basic departments: = Physics of Nanosystems
= Neutronography
= Medical Physics
= General Physics and Molecular Electronics
B Moscow Institute of Physics and Technology

Basic department of nanotechnology and informatics

ENGINEERING EDUCATION
E Moscow State Technical University n.a. N.E. Bauman
Educational centre: «Nanotechnologies, Nano- and Microsystems Technique»
B Moscow Power Engineering Institute Moscow Institute of Steel and Alloys
. Moscow Engineering Physics Institute

Total: 23 basic departments and affiliates
TRAINIG of HIGHER QUALIFICATION MANPOWER

I Postgraduate study on 16 specialties
B 6 dissertation councils

Russian Research Centre
| 5 Kurchatov Institute

INTEGRATION INTO GLOBAL
INTERNATIONAL PROJECTS

F CERN,( Switzerland, Geneva)
Large hadron collider LHC

k ITER (France, Kadarash)
International
thermonuclear reactor

B XFEL (Germany, Hamburg)
X-ray Free Electron Laser
for nano-biotechnology
and material science

P FAIR (Germany, Darmstadt)

r Joint Russian-Germany SR Lab
(Berlin, Hamburg, Dresden,
Moscow, St.-Petersburg)

ITER

Russian Research Centre
&3" Kurchatov Institute

PROGRAM OF INFORMATION-
COMMUNICATION INFRACTRUCTURE BASED
ON THE BASE OF GRID - GLORIAD

TECHNOLOGY
E Backbone nodes of global
GRID - GLORIAD
network
RRC - RAS - MSU

F Information-
communication systems
as a kernel of
National

Nanotechnology :
Network ,

Russian Research Centre
& Kurchatov Institute




SCIENTIFIC MANAGEMENT ON
CREATION AND DEVELOPMENTS, MAINTAING
OF PRODUCTION AND EXPLOITATION
IN THE FRAMES OF MAJOR NATIONAL PROJECTS

B Nuclear power engineering
- project of APP-2006
- perspective innovation projects

B Ship and space nuclear reactor systems
- new generations of power units for
atomic fleet and spacecrafts

Nuclear fusion

Nanotechnologies and material study
Nuclear technologies in medicine
Decommissioning, territory remediation,
non-proliferation of nuclear materials

Russian Research Centre
i Kurchatov Institute

CHANGES IN PARADIGM OF
SCIENTIFIC DEVELOPMENT

From ANALYSIS to SYNTHESIS

Main goal:

Main goal: ‘
penetration into synthesis odf
the matter organic an
. inorganic
(physics of materials with
nucleus and given properties
elementary (material

\ particles) / K science)

Russian Research Centre
| Kurchatov Institute

THREE STAGES OF MATERIALS SCIENCE
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 Semiconductors lﬂlf #'“

* Bio-organics
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PLENARY SESSION 1
NANOTECHNOLOGY GOVERNANCE

Chairmanship: Mihail ROCO (USA)
Keynote lecture: Francoise ROURE (France)

Case study: EU/USA call for proposals on the impact of nanoparticles on
health and the environment, Nora SAVAGE (EPA, USA)

Round Table with FAO, OECD, UNEP, UNIDO, WHO
Debate: where synergy can be improved between stakeholders

Round Table on proposed Codes of Conducts: European Commission, Responsible Nano
Code, BASF
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Chair: M.C. Roco (USA)

Keynote lecture: Francoise Roure (France)

Case study: Nora Savage on EU-USA call for proposals

Two round tables

NT Governance and Risk Governance

2000-2020

NT
GOVERNANCE

- Investment policy
- Science policy NANOTECHNOLOGY
- Risk governance — |RISK

- Others GOVERNANCE (IRGC)

Four key functions G J

M.C. Roco, 03/11/2008

Governance of nanotechnology development:
four roles

e Transformative
investment policy, S&T policy, support innovation,
prepare pipeline in education, transformative tools

e Responsible development
EHS, ELSI+, methods for risk governance,
communication and participation, oversight

e Visionary
Long-term and global view,
human development/progress

e Inclusive, collaborative
Building national capacity,
international capacity and leveraging

M.C. Roco, 03/11/2008

Five Generations of Products and Productive Processes
Timeline for beginning of industrial prototyping and
nanotechnology commercialization (2000-2020; 2020-)

,| 1st: Passive nanostructures (1%t generation products)
/| EX: coatings, nanoparticles, nanostructured metals, polymers, ceramics

i ‘]
~ 2000 2nd: - Active nanostructures Ex: 3D transistors,
amplifiers, targeted drugs, actuators, adaptive structures

~ 2005

>

3rd: Systems of nanosystems
Ex: guided assembling; 3D networking and new
hierarchical architectures, robotics, evolutionary

~ 2010

4th: Molecular nanosystems
Ex: molecular devices ‘by design’,
atomic design, emerging functions

Bth: Converging technologies
Ex: nano-bio-info from nanoscale,
cognitive technologies; large
complex systems from nanoscale

R&D — Broad Use
IT 1960 - 2000 — .
BIO 1980 - 2010 %%]2'(5)
NANO 2000 - 2020

Reference: AIChE Journal, Vol. 50 (5), 2004 Y

<— New R&D challenges




Perceived Higher Risks Areas (2000-2020; 2020-)
as a function of the generation of products

L J 1 1st: Passive nanostructures  Ex: Cosmetics (pre-market tests),
! Pharmaceuticals (incomplete tests for inflammatory effects,
h etc.), Food industry , Consumer products
~ 2000 2nd: Active nanostructures  Ex: Nano-biotechnology,
~h Neuro-electronic interfaces, NEMS, Precision
'l}..m% engineering, Hybrid nanomanufacturing
ey »
~ 3rd: Systems of nanosystems Ex: X
2005 ¥ Nanorobotics, Regenerative medicine, 2
i Brain-machine interface, Eng. agriculture | _
(<5}
~ 2010 4th: Molecular nanosystems_EX: S
) Neuromorphic eng., Complex T
‘ systems, Human-machine interface
~ 2015- 5th: Converging technologies
2020 Ex: Hybrid nano-bio-info-
medical-cognitive applic.

M.C. Roco, 03/11/2008

Nanotechnology GOVERNANCE OVERVIEW

Core Governance Process:
Long-term view, transforming,
inclusive, horizontal/vertical, priority
in education, addressing societal
dimensions, risk governance

2000-2020

_ [
-L.;T;T Main Actors:
R&D Organizations

- | (Academe, industry, gov.)

\ .
|| Implementation Network
. j (Regulators, business,

/| NGOs, media, public)

Social Climate
(Perceived authority of
science, civil involvement)

° National Political Context

. International Interactions

M.C. Roco, 03/11/2008

Possibilities for a Global Governance of Nanotechnology
General approach

- Facilitate and provide reference models to the global
self - requlating ecosystem (too complex for top-down):

- open source models of NT development and its institutions,
discovery, innovation, education, human resource, informatics

- emerging and converging technology infrastructure;

- use economical incentives for accelerating NT production;

- foster suitable international organizations and agreements

- Focus on bottom-up and lateral interactions

and less on top - down measures

- using political leadership and democratic principles,
- social consensus in knowledge based societies

- System of global communication and participation in all
phases of governance, facilitated by international organizations

Reference: “Global Governance of Converging Technologies”, MC Roco, J. Nanoparticle Research (2007)
M.C. Roco, 03/11/2008
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NANOTECHNOLOGY GLOBAL GOVERNANCE AT THE CROSSROADS :
Towards an structured dialogue on nanotechnology-induced change

Dr. Francoise D. ROURE

3" International Dialogue on Responsible Research and Development of Nanotechnology.
Brussels, 11-12 March 2008, European Parliament.

KEYNOTE LECTURE

Distinguished Colleagues, this is a great honor for me to be invited to address the question of
the appropriate model of public governance for responsible research and development of
nanotechnology, at a global scale, in a meeting hosted, what is more, by the European

Parliament.

| know by experience that from the dialogue between cultures and from a mosaic of cultures

can emerge the best fruits for humankind.

Distinguished Colleagues, nanotechnology global governance is at the crossroads. A shared
culture of responsible innovation might be the unifying principle that will guide us towards a

cooperative approach in our search of an appropriate model for nanotechnology governance.

Since the First dialogue took place, thanks to the cooperative vision and the personal courage
of Mike ROCO, and thanks also to the conventional wisdom of our mediators from the
Meridian Institute, who were supposed to drive the participants up to the expressions of a
consensus where positions were not expected to converge spontaneously, since this First
dialogue in Alexandria (Virginia), policy makers have entered a series of initiatives whose
first results were perceptible at the Tokyo meeting of June 2006 where the 2" dialogue took

place at the invitation of our Japanese colleagues.

The preparatory meeting of the 3 Dialogue, held in Cape Town at the invitation of our South
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African colleagues, elaborated on an agenda directly issued from the consensus achieved at

the Tokyo meeting.

Discussion points of the previous meetings were the following :

Infrastructure,

Industrial Property Rights,

Fighting Against Nano-divide

Impact on Health and Environment

Responsible Development, Outreach Programs and Governance and, last but not least,

Methodology and Assessment, taking into account the concept of responsible innovation,

presented and discussed by a Dutch expert, Arie RIP.

The Tokyo meeting successfully concluded its works by reaching a consensus on the fact that

the International dialogue on responsible research and developement of nanotechnology was

the only really inclusive place available to address topics of common interest at the level of

governments and policy makers.

So, it allowed the process begun in Alexandria in 2004, to find its path to a third meeting,
enabling a close shop of participants from all the continents to prepare this meeting. The
participants at the 3" Dialogue preparatory meeting were representatives of South Africa,
Japan, the United States and the European Commission (represented by DG Research,
assisted, at its requirement, by two experts from Member States, The Netherlands and
France). They agreed to focusing the discussions of the 3 Dialogue on four main topics.

Those topics were

e Governance: the proposal should focus on the appropriate global governance model
for responsible research and development of nanotechnology ;

e societal engagement: this item was identified as central to bridging the gap between
the development of nanotechnology and the involvement of society;

« bridging the nano-divide, ensuring that developing countries are not left behind in the
responsible research and development of nanotechnology and would benefit from it, as
well as orientating its pervasive applications according to their own needs; this
discussion point would be aimed at creating platforms for the meaningful participation
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by all, including developing countries, and manpower cultivation for nanotechnology
development.

e« and enabling means (infrastructure, standardization, intellectual property),
elaborating on the first feedbacks available from diverse existing working parties on
nanosafety of manufactured nanoproducts and nanotechnology policy, when and
where available (e.g. OECD WPMN and WPN).

It's over four years now since the first International Dialogue took place, and all of us have
witnessed, if not promoted, diverse initiatives coming from all the continents. Those
initiatives involve many institutions, including multilateral and intergovernmental ones like
IBSA, UNESCO, OECD or ISO, as well as others, private, like those conducted by ICON and
IRGC for instance. Many initiatives have already blossomed under the leadership of the
European Commission, like the preparation of a codes of conduct and implementation of
observatories, with a special mention to the efforts made to developing joint international

research programs, as we shall see in the case study following this lecture.

Nanotechnology-induced change in the supply side is expected to stimulate innovation in
many fields of applications and will have a fundamental impact leading to new products.
Russia, Korea, Brazil and Argentina, South Africa, Malaysia, India, Turkey, China, almost all
the European Union Member States and the European Commission, most of OECD country
members and observers, indeed Japan, Taiwan and Israel, but also countries like Morocco for
nanomaterials or Saudi Arabia, - please forgive me for the numerous ones not quoted in this
list- , have adopted public policies supportive of research and innovation in the field of
nanoscience and nanotechnology, some if not most of them including a precautionary
approach as regards health, environment, legal and ethical issues as well as systemic risks in
the long run.

This means that, already, and whether we like it or not, an appropriate model for
nanotechnology-induced change should not afford anymore letting a subset of countries
left behind. An appropriate model for nanotechnology-induced change and the related
global and dynamic frame it may design, should not be designed by a subset of countries
deciding in all the others' place, if not in their name, because it has too many potential impacts
on the international specialization of nano-skills, production, added-value, as well as the

conditions of trade and the incentives given to sustainable development.
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| do believe that the International Dialogue has reached, right now, the capacity to unifying,
under a integrated model and frame the constituent elements of a global nanotechnology
governance, that until now have expanded separately. | do believe that this process has the power
to shortening dramatically the time to delivering to all stakeholders, the low hanging fruits of
nanotechnology, under a responsible, transparent, inclusive, structured governance, in particular

in the long expected field of nano-medicine,

| shall address four challenges around the constituent elements of an appropriate, integrated
global nanotechnology public governance: those challenges for public policy makers are

mainly:

« 1. Designing a global frame for responsible development of nanotechnology

e 2. Understanding the huge impacts of convergence at the nanoscale

e 3. Relying on a commonly agreed, on going normative assessment methodology

e 4. Being accountable for the visions, and eventually decisions and measures

taken.

The first challenge must, by nature, be addressed at a level of synthesis. In my view, the three

other challenges deserve being addressed by relevant, specialized experts.

How to address properly those four constituent elements, is the real task of the International
Dialogue if we want to improve the quality of public decision-making and meet the

requirements of citizens, consumers and actors of the supply side.

The Alexandria process is leading us towards a major initiative, which might rely for its
implementation on an intergovernmental, inclusive panel of experts on nanotechnology-
induced change (IPNIC), referred to hereinafter as « the Panel ». The core mission of this
Panel would be to providing vision and proposals related to the four building blocks of an
integrated model of public global governance on nanotechnology. This Panel would report to
the Intergovernmental, international Dialogue on responsible research and development of

nanotechnology, and would rely on a set of subgroups led by geographically well-balanced

and specialized steering groups.
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The first challenge for an appropriate model of nanotechnology governance would be to

design a coherent, global frame, dedicated to preparing public policy in the following
fields:

establishing a level playing field for international trade of nano-enabled goods and services;

adapting the current regulatory frameworks to transformational technologies converging at
the nanoscale, towards a predictable, innovation friendly, regulatory framework;

synchronizing, harmonizing and monitoring “regional” implementation of the framework
filling emerging gaps related to access to the benefits of nanosciences and nanotechnologies;

strengthening informed trust of all stakeholders where concerns related to industrial safety,

and the living, emerge.

implementing the Millennium objectives for/by global governance of nanoscience and

nanotechnology.

As the number and the complexity of international transactions and decisions grow in this
field as a result of convergent and cross-disciplinary technologies, a framework for global
legal authority, transjudicial cooperation is needed.An integrated model of nanotechnology
governance, inspired by the Panel, would help ensuring the transition between a decision-
making process made by a few, to decision-making process involving more stakeholders.
Intellectual Property Rights, technology transfers and control, litigations and trials, and the
economic models derived from the law, are at stake, as well as responsible, pervasive

innovation induced by converging technologies at the nanoscale.

The Panel could aim at inspiring to the International Dialogue, an operational
nanotechnology public global governance model, in a useful, practical way dedicated to

public policy makers, who carry on their own, non transferable responsibilities.

The second challenge consists in understanding the huge impacts of nanotechnology and

of convergence at the nanoscale.

With respect to networking and data/information sharing, the participants to the 2" Dialogue

stressed the need to share information and data for sustainable development and risk/impact

! MILLER Sonia E. « Confronting Tomorrow: U.S., E.U. Legal Frameworks Ill-equipped for Technology 's
Future". “ New York Law Journal December 07, 2004 Vol. 232 109
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assessment, and to rely on databases incorporating scientific data and basic knowledge. For

the Panel, designing an appropriate global framework would require intelligence of the

guickly evolving states of the arts. It necessitates:

ensuring existing data sharing, to the greatest extent possible, following a reasonably and non
discriminatory attitude (RAND);

organizing data for data mining analysis and synthesis;

giving incentives for data creation, if necessary (ex: reproducible, standardized test beds for

nanoparticles...);

defining relevant, commonly agreed, published indicators (science and technology indicators,
publications indicators, patents indicators), including indicators coming from Social Sciences
and Humanities, and in particular addressing opinions, and gaps between risks and perceived

risks;

helping relevant actors to networking (OECD, and non OECD for example). This might mean
connecting observatories in an international network and, if no such observatories are
available, promoting their creation. There is such a Nano-observatory now going on in the
European Union, thanks to the 7th R&D Framework Program and thanks to the responsible

vision developed by the Directorate General Research.

Numerous surveys realized and published in the fields of toxicity and eco toxicity indicate
that there is a need for research to provide information of the behaviour and fate of the
nanoparticles in the environment. The stakeholders’ replies generally underline the need to
undertake actions in this field. For instance, the societal implications, including dialogue and
discussions on regulation were highly represented in a survey conducted by the European
Commission in 2006, even if no specific mention of such implications had been explicitly

proposed in the consultation.

The Panel could act as a catalyst for a new kind of network or virtual body, to be
demonstrated as a first, accessible and modest step, to be undertaken separately but
simultaneously on “regional” basis. In particular, multilingualism should be actively

promoted in order to allow and boost appropriation and education.
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The 3" challenge consists in designing and setting up a commonly agreed, ongoing

assessment methodology of nanotechnology-induced change.

In order to translate intelligence of the state of the art into observation for monitoring the

responsible development of nanotechnology, the Panel could elaborate and propose a

common, dynamic methodology of risks and benefits assessment dedicated nanotechnology-
induced change. The Panel could focus on this methodology, aiming at improving the quality
of public policies and private decisions, and rely on multidisciplinary scientists as well as
experts. Action could begin with simple, basic objectives, and be open to on-going
improvements. Voluntary peers reviews, in particular in the field of decision process, have
already been stressed as relevant. ( by IRGC and Transatlantic dialogue PST conference, at

least...)

The International Dialogue could rely on the proposals made by the Panel to prepare a
structured international, institutional (inter-governmental) agreement on this methodology, to

be implemented at the global scale and tested on a voluntary basis.

This dynamic assessment should rely, as already mentioned, on the relevant public and

private initiatives undertaken and would benefit from the following characteristics:

multistakeholders support, at least public funding and involvement, including major
international institutions like WHO and UNEP;

multi criteria approach ( Science and Tech, ELSA+, Educational gap, Public security and
defence,...which are of critical importance for the appropriation of the results by all the
stakeholders. “Science and technology indicators as well as other indicators mentioned, “can
give insights, for instance, into the stage of maturity of a given technology, and may be used
to depict scenarios for future evolution and for decision makers to design an appropriate

strategy”.2

Inclusion of demand side and users concerns and requirements

(citizen/customer/gender/special interest /handicapped and ill...), upstream participation.

short term as well as systemic, long term approaches of nanotechnology-induced change.

2 COMPANO R, HULLMANN A. “Forecasting the development of nanotechnology with the help of science and technology
indicators”. European Commission. 2002 IPO Publishing, 26 April 2002
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Giving this panel the responsibility to design an early warning/ early listening process in
specific fields, could be an issue of common interest in the short run. This proposal could be
extended to a broader scope. It echoes a recommendation made by a German study related to
Industrial applications of nanomaterials : “ A proactive approach should be taken to advance
scientific knowledge, develop appropriate monitoring and warning systems, and, if necessary-

adjust existing legislation and regulation.”

The 4" challenge is to ensure that the International Dialogue is fully accountable for its

own, specific responsibility and added-value.

The International Dialogue should be accountable for its actions and make them visible and

legible. The 2nd Dialogue has already made this recommendation. in Tokyo.

Participants to the 2" Dialogue required that the proceedings of the meeting would be
published on the Internet. Many thanks to our Japanese colleagues for the very good report

they published in 2006, and their wish to promote it.

This report stressed that: “The IDRD of N&N should be accountable of its action, fully
transparent, in order to strengthen both legitimacy and efficiency. Global support, “soft law”
improvement, best practices selection, sharing and dissemination will be inspired by the
adequate positioning of the public policy makers, in particular their action in favour of a
global framework, provided that the process remains clear, readable, predictable and
inclusive. In particular, the benefits of nanosciences and nanotechnologies as enablers deserve
being promoted actively, because this part of the assessment is below the medias short-term
interest. So the IDRD should adopt a balanced approach of risks and benefits and be “results

oriented».

The first step for being accountable begins with transparency on outputs.

Our distinguished Irish Colleague from FORFAS, Seamus BANNON, inspired us by a
recommendation he made for the preparatory meeting of the 3" Dialogue, to ensure that the
publications proposed would be put together in a Global publication on the best papers on
“responsible R&D”, with a geographic balance in terms of papers included, and promoted as a
Dialogue output. He wished this publication had a wide readership. I should be tempted to add

% VDI Technologiezentrum. August 2004. www.zukuenftegetechnoogien.de
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to his recommendation that, for a better impact, the International Dialogue should adopt

multilingualism for its publications.

Distinguished colleagues, there are others steps ahead of us. Those are how we do structure
our action to addressing the four challenges addressed.. Now, market actors as well as
citizens urge policy-makers to provide a clear, integrated frame for an appropriate global
governance. Despite the remaining divisions, global, informal cooperation only is no more an
acceptable option. But entering a structured cooperation among public policy-makers is going

to take courage.

Yes, deciding to design a global nanotechnology governance frame is going to take courage.
This is going to take imagination.

This going to take creativity.

This is going to take full commitment from public policy-makers and International institutions
like WHO and UNEP.

This is going to take the related, time-consuming investments.

But this deserves being done for the greatest and widely shared welfare of all of us and of the

following generations.

Many private stakeholders, national or global players, and the financial and insurance sector,
have conducted for themselves extensive works and discussions to establish the global frame
that would be the most relevant according to their own needs. They are now in a good
position to bring an important added-value to the public decision-makers, as the public
nanotechnology governance model is at stake. | presume that a constructive, on going
dialogue among public and private decision makers must be promoted, in particular in the

field of applied research and information sharing related to toxicology and ecotoxicology.

In conclusion, the Alexandria process has led us towards considering a major initiative, which
might consist in structuring the Dialogue with an intergovernmental panel on
nanotechnology-induced change (IPNiC), whose mission would be to providing vision and
proposals to the next Dialogues, in our common search of an appropriate model for global

governance on nanotechnology.
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Dear colleagues, most of you have made a long trip to come here in Brussels, and this 3"
Dialogue should not be a meeting for nothing as the future of nanotechnology governance is

concerned, notwithstanding the great interest of the presentations. So,

either we take the opportunity of this 3" Dialogue on responsible research and development
of nanotechnology to structuring it by an Intergovernmental Panel, - the Panel would be given
the mandate to prepare the terms of references to be proposed in order to secure the relations
between the Dialogue and the relevant international institutions identified as having
legitimacy to carry on this task, at least the World Health Organisation (WHO/ OMS) and the
United Nations Environment Program (UNEP/PNUE),

or we shall face political and societal unrest with a loss of trust in the ability of public
institutions to provide appropriate nanotechnology governance, as well as legal uncertainty ,

both with deep, long lasting and, unfortunately, predictable consequences on the market side.

Personally, | should be tempted to bet on the first, positive side of the alternative, and |1 am
quite confident that a consensus will be reached, the sooner the better.

Thank you for your attention.

Dr. Francoise D. ROURE

Economist, Inspector general
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ROUND TABLE 1

WHERE SYNERGY CAN BE IMPROVED
BETWEEN STAKEHOLDERS ?

FAO, OECD, UNEP, UNIDO, WHO.
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Background

= Huge potential for nanotechnology in food and

s . agriculture, however our knowledge of the human
FAO/WHO Expert Consultation: health effects of engineered nanomaterials or
FOOd Safety Implications of nanoparticles and their implications for food safety

and food regulation is incomplete:

Nﬂ“OtQCh“Ology Applications in the o FAO/WHO seek to provide Member States with advice on

R identifying and understanding the potential risks
Food and Agriculture Sectors

= Joint FAO/WHO Expert Committee on Food Additives
(67t Report):
o Affirmed that neither the specifications nor the acceptable daily

intakes for food additives that have been evaluated in other forms
are intended to apply to nanoparticulate materials

Deon Mahoney
FAO, Rome

3 International Dialogue on Responsible Research and
development of Nanotechnology [11-12 March 2008]

Expert Consultation — Objectives (praft)

= To develop a common view of actual and anticipated = Core Group Meeting (May 2008) - Purpose is to
nanotechnology applications in the food and agriculture sectors progress the planning and preparation for the Expert

and of their implications for food safety; Consultation (scheduled for late 2008)
= To share lessons learned by those countries that have already

initiated programmes to assess and manage food safety concerns

associated with nanotechnology applications in the food and

agriculture sectors; = Expert Consultation
= To agree on priority actions that are needed to identify and o 3-4 day session
control potential food safety hazards associated with .
nanotechnology applications in food and agriculture; and o ~15 Experts plus Authors of Review Papers
= To develop guidance on the possible roles of FAO and WHO in o FAO/WHO Secretariat
promoting sound governance of food safety issues linked to gs A .
nanotechnology applications » |dentified priority actions

3rd International Dialogue on Responsible Research and 3rd International Dialogue on Responsible Research and
development of Nanotechnology [11-12 March 2008] 3 35 development of Nanotechnology [11-12 March 2008] 4
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ACTIVITIES ON NANOTECHNOLOGIES IN THE IOMC ORGANIZATIONS

This paper has been prepared by the OECD Secretariat at the request of all IOMC
organisations. It has been prepared for Forum VI of the Intergovernmental Forum on
Chemical Safety (IFCS). It summarises the activities related to nanotechnologies of the
IOMC organizations based on input from each.

A BRIEF INTRODUCTION TO THE IOMC
The Inter-Organization Programme for the Sound Management of Chemicals (IOMC)

was established in 1995 to strengthen cooperation and increase coordination in the field of
chemical safety. The seven Participating Organizations (POs) of the IOMC are:

the Food and Agriculture Organization of the United Nations (FAO);

¢ the International Labour Organization (ILO);

¢ the Organisation for Economic Co-operation and Development (OECD);
¢ the United Nations Environment Programme (UNEP);

¢ the United Nations Industrial Development Organization (UNIDO);

¢ the United Nations Institute for Training and Research (UNITAR); and

the World Health Organization (WHO);

In addition, two observer organizations also participates in the IOMC:
e the United Nations Development Programme (UNDP); and
e the World Bank

The IOMC organizations hold regular meetings together to ensure co-ordination. The
status of activities related to nanotechnology has been discussed at these meetings.
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IOMC: CURRENT ACTIVITIES ON NANOTECHNOLOGIES
FAO/WHO

International Meeting on Food Safety Implications of Nanotechnology Applications in
the Food and agriculture Sectors

International harmonisation of food safety measures is recognised as a crucial element in the
facilitation of food trade. It is essential therefore that there be international input into the
discussion of concerns and possible approaches for ensuring good governance. The reviews
and consultations carried out at national and sub-regional levels have been fruitful and
guarantee a substantial basis for deliberation at international level.

The international leadership provided by the Joint FAO/WHO Food Standards Programme is
widely recognized. It provides a truly international and neutral forum for consideration of the
food safety issues raised by nanotechnology and for agreement on coherent and collaborative
approach for addressing them.

Meeting Objectives

The major aims of this meeting are:

e to develop a common view of what the main food safety concerns associated with
actual and anticipated nanotechnology applications in the food and agriculture
sectors;

e to share lessons learned by those countries that have already initiated
programmes to address concerns;

e to agree on priority actions that are needed to control possible food safety hazards
associated with nanotechnology applications in food and agriculture; and

o to develop guidance on the possible roles of FAO and WHO in promoting sound
governance of food safety issues linked to nanotechnology applications.

ILO

At the recent ILO Meeting of Experts to Examine Instruments, Knowledge, Advocacy,
Technical Cooperation and International Collaboration as Tools with a view to Developing a
Policy Framework for Hazardous Substances (Dec 2007), it was decided that the ILO should
continue monitoring national and international activities related to safety in the use of new
technologies, such as nanotechnologies and possibly contributing to them through ILO
participation in relevant intergovernmental groups.

OECD

The OECD has two activities related to nanotechnologies: i) the activities of the Working
Party on Manufactured Nanomaterials; and ii) the Working Party on Nanotechnology.

These co-ordinated and mutually supporting efforts are intended to provide the conditions for
optimal development of this range of new technologies.
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OECD’s Working Party on Manufactured Nanomaterials (WPMN)

The Working Party on Manufactured Nanomaterials (WPMN) was established in
2006 by OECD’s Chemicals Committee.  The objective of the WPMN is to promote
international co-operation in human health and environmental safety related aspects of
manufactured nanomaterials (MN), in order to assist in the development of rigorous safety
evaluation of nanomaterials. The work is being implemented through eight projects listed
below:

e Development of a Database on Human Health and Environmental Safety Research;
e Research Strategies on Manufactured Nanomaterials;

o  Safety Testing of a Representative Set of Manufactured Nanomaterials;

e Manufactured Nanomaterials and Test Guidelines;

e  Co-operation on Voluntary Schemes and Regulatory Programmes;

e  Co-operation on Risk Assessment;

e The role of Alternative Methods in Nanotoxicology

e  Exposure Measurement and Exposure Mitigation

Detailed information can be found at: http://www.oecd.org/env/nanosafety/

OECD’s Working Party on Nanotechnology (WPN)

The Working Party on Nanotechnology (WPN) was established by OECD’s
Committee for Science and Technology Policy in 2007. The objective of the WPN is to
advise on emerging policy-relevant issues in science, technology, and innovation related to
the responsible development of nanotechnology. The WPN seeks to promote international co-
operation that facilitates research, development, and the responsible commercialization and
utilisation of nanotechnology.

Currently, the WPN has six projects in its programme of work:

e  Statistics and Measurement;

e Impacts and the Business Environment
e International R&D collaboration

e  Communication and public engagement
e Policy Dialogue -

e Global Challenges: Nano and Water

Detailed information can be found at: http://www.oecd.org/sti/nano
Note: OECD’s work is covered in more detail in the document IFCS/Forum-V1/04 INF.

UNEP

Within the United Nations Environment Programme (UNEP), Chemicals Branch of the
Division of Technology, Industry and Economics (DTIE) promotes sustainable development
by catalyzing global actions for the sound management of chemicals worldwide. The main
priorities include activities related to specific chemicals such as mercury, lead and cadmium
as well as persistent organic pollutants together with support to developing countries and

4
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countries with economies in transition in the sound management of chemicals by providing
sound scientific and technical basis through training and capacity building on existing
chemicals and emerging chemicals. So far, UNEP has not taken an active role with respect to
nanotechnologies. However, since nanoparticles are being recognized an emerging
environmental issue UNEP will continue to address the complex implications related to the
possible broad dissemination of this technology with a view to optimize its benefits and to
minimize the environmental risks in support of sustainable development,

A first output has been published in the UNEP GEO 2007 Yearbook with the chapter entitled
“Emerging Challenges:  Nanotechnology and the Environment” [for download see
http://www.unep.org/geo/yearbook/yb2007/PDF/7_Emerging_Challenges72dpi.pdf].
The pros and cons from innovative medical techniques to savings on materials and energy as
well as advances in detection and remediation of pollution are highlighted. However,
according to UNEP, the environment impacts are largely unknown and controls typically
absent. Therefore, UNEP concludes that nanotechnology issues have to be taken up through
more systematic research and sector-specific policies. Besides cooperation with international
partners and stakeholders, the SAICM approach may provide a useful platform for such an
undertaking.

For further information on SAICM, please visit: http://www.chem.unep.ch/saicm/

UNITAR

At the current, time UNITAR does not have any activities which are specifically related to
nanotechnology. However, it is following developments carefully including those of the other
IOMC Participating Organizations. If it becomes clear that there is a need, it may initiate
activities related to nanotechnology in the future. In line with UNITAR’s usual activities,
such work would be related to awareness raising and capacity building for developing
countries and countries in transition.

WHO

The WHO Collaborating Centres for Occupational Health discussed the work on
occupational health and safety risks of nanotechnology at a meeting on 2 November 2007 in
Helsinki. The main conclusions are that the lessons learned from the first five years of
studying occupational health and safety risks and developing national reports need to be
shared with other countries. The collaborating centres agreed to summarize these lessons
learned in the United States, United Kingdom, Finland, Japan, Singapore, Italy, and the
Netherlands in a report to be developed under the leadership of WHO. The report would also
help countries with emerging and transitional economies to incorporate occupational health
and safety issues into their national strategies for the development of nanotechnologies.

ADDITIONAL INFORMATION

Detailed information on the IOMC can be found through the following website:
http://www.who.int/iomc/en

CONTACT INFORMATION

IOMC can be contacted at: infolOMC@who.int
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NANOTECHNOLOGIES AT THE OECD

This paper has been prepared by the OECD Secretariat, on request, for Forum VI of
the Intergovernmental Forum on Chemical Safety (IFCS).

A BRIEF INTRODUCTION TO THE OECD

The Organisation for Economic Co-operation and Development (OECD) was
founded in 1961. Today the OECD has 30 member countries.” Its principal aim is to
promote policies for sustainable economic growth and employment, a rising standard
of living and trade liberalisation. By “sustainable economic growth”, the OECD
means growth that balances economic, social and environmental considerations.

The OECD brings together its member countries to discuss and develop both
domestic and international policies. It analyses issues, recommends actions, and
provides a forum in which countries can compare their experiences, seek answers to
common problems, and work to co-ordinate policies.

The OECD’s work is overseen by several governing bodies. At the highest
level is the OECD Council, made up of Ambassadors from all member countries. The
Council’s main role is to review and approve the OECD budget and programme of
work. It can also adopt Council Decisions (which legally bind all member countries to
a particular course of action) and Council Recommendations (which strongly
encourage action within governments). The Council and all other OECD bodies work
on many issues by consensus.

Under the Council, work in the OECD is directed by specialised committees,
and under these, there are subsidiary bodies (working parties and working groups),
which are composed of experts representing member countries. The Chemicals
Programme, for example, is directed by the Chemicals Committee. Similarly, the
Committee for Science and Technology Policy oversees work related to science and
technology.

The daily work of the OECD is co-ordinated and supported by its Secretariat
in Paris, which has approximately 1,800 employees.

* OECD member countries are: Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands,
New Zealand, Norway, Poland, Portugal, the Slovak Republic, Spain, Sweden, Switzerland, Turkey, the United
Kingdom and the United States. The European Commission also takes part in the work of the OECD.
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ACTIVITIES ON NANOTECHNOLOGY AND NANOMATERIALS AT THE OECD

This paper describes the two activities of OECD related to nanotechnologies: i) the activities
of the Working Party on Manufactured Nanomaterials; and ii) the Working Party on
Nanotechnology.

THE WORKING PARTY ON MANUFACTURED NANOMATERIALS (WPMN)

The Working Party on Manufactured Nanomaterials (WPMN) was established in
2006 by the Chemicals Committee. The objective of the WPMN is to promote international
co-operation in human health and environmental safety related aspects of manufactured
nanomaterials (MN), in order to assist in the development of rigorous safety evaluation of
nanomaterials. The work is being implemented through eight projects listed below:

e Development of a Database on Human Health and Environmental Safety Research;
e Research Strategies on Manufactured Nanomaterials;

e  Safety Testing of a Representative Set of Manufactured Nanomaterials;

e  Manufactured Nanomaterials and Test Guidelines;

e  Co-operation on Voluntary Schemes and Regulatory Programmes;

e  Co-operation on Risk Assessment;

e  The role of Alternative Methods in Nanotoxicology

e  Exposure Measurement and Exposure Mitigation

These eight projects are being managed by eight steering groups which are
implementing their “operational plans”, each with their specific objectives and timelines. For
the most part, these steering groups (which average around 20 participants) are being led/
chaired by members of the WPMN, with support from the Secretariat. Much of the work has
been (and is being) undertaken through teleconferences and electronic means. At the same
time, there are close linkages amongst the projects, and for this reason, “face-to-face”
meetings of steering groups are organised as the need arise. Results of each project are then
evaluated and endorsed by the entire WPMN.

The WPMN brings together more than 100 experts from governments and other
stakeholders from: a) OECD Countries; b) non-member economies such as Brazil, China, the
Russian Federation, and Thailand; and c) observers and invited experts from I1SO, WHO,
UNEP, BIAC!, environmental NGOs, and TUAC?

! The Business and Industry Advisory Committee to the OECD
? Trade Union Advisory Committee to OECD.
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WPMN PROJECTS: OUTCOMES, PROGRESS AND NEXT STEPS
Project 1: An OECD Database on Human Health and Environmental Safety Research

The WPMN is developing a Database of Research into the Safety of Manufactured
Nanomaterials. This database is intended to hold details of completed, current and planned
research projects on safety, which are to be updated (electronically) by delegations. Although
this database is still a prototype, it already includes over 200 records which have been
migrated from the database of the Woodrow Wilson Center. The database will be accessible
online for editing and/or adding new records. This database is intended to be a resource for
(amongst other things) each of the other projects of the WPMN. The public launch will be in
2008.

Project 2: Research Strategy(ies) on Human Health and Environmental Safety Research

The WPMN is developing a research strategy. This work is based on the knowledge
that large sums of money are being devoted to R&D for future applications of
nanotechnology. By contrast, it appears that relatively small sums are being made available
for human health and environmental safety research. The objective of this project is to
strengthen the international cooperation on safety research related to manufactured
nanomaterial through: i) identifying priority research areas; ii) considering mechanisms for
co-operative international research; and iii) to draw recommendations on research priorities
for the short, medium and longer term.

With this in mind, the WPMN has developed a comprehensive list of research
themes on environment and human health safety. An analysis (based on the research
priorities provided by delegations) on gaps in research currently being undertaken, from
which it will draw a set of preliminary recommendations on priorities or needs for research
for consideration during 2008.

Project 3: Testing a Representative Set of Nanomaterials

This project is built around the concept that much valuable information on the safety
of manufactured nanomaterials (MNs), as well as the methods to assess safety, can be derived
by testing certain nanomaterials for human health and environmental safety effects. The
objective of this project is to develop a programme to create an understanding of the kind of
information on intrinsic properties that may be relevant for exposure and effects assessment
of nanomaterials through testing.

As a result of the background work undertaken so far, the WPMN has selected a
priority list of MNs for testing (based on materials which are in commerce or close to
commercialisation). The WPMN also agreed a minimal base set of endpoints or effects for
which these NMs should be tested. As a follow-up, the WPMN launched a “sponsorship
programme” at the end of 2007 for the testing of specific MNs. The sponsorship programme
is an international effort to share the testing of those manufactured nanomaterials selected by
the WPMN. The first phase of the programme will test each nanomaterial for a minimal base
set of endpoints (phase 1 of the project). This will produce Dossier Developments Plans for
each nanomaterial tested. This work is being supported by the development of a guidance
manual for sponsors of the testing programme. In addition, it is expected that this will identify
those cross-cutting issues or tests, that will need further consideration (phase 2).
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Project 4: Manufactured Nanomaterials and Test Guidelines

It is important to know whether existing test guidelines (used for “traditional
chemicals™) can be successfully applied to MNs. Some information on this question will be
derived from the work on testing MNs implemented by sponsors as a part of Project 3. In
parallel, this project is reviewing existing test guidelines [especially the OECD Test
Guidelines (TGs)] with view to establishing whether they are suitable for MNs. A preliminary
review of Test Guidelines related to physical chemical properties has been finalised and work
is planned to review non-OECD testing methods including international and national
standards. This project is also reviewing Test Guidelines related to: effects on biotic systems;
degradation and accumulation; and health effects.

The WPMN may also begin work on the preparation of guidance documents for
testing MNs to address specific issues such as how to prepare and administer materials in
appropriate doses for in vivo and in vitro studies.

Project 5: Co-operation on Voluntary Schemes and Regulatory Programmes

A number of countries have put “voluntary schemes” or “stewardship programmes”
in place to assess the safety of MNs. This project is analysing these programmes with the aim
of: i) identifying common elements, which encourage industry and other entities to submit
existing information and data and/or generate new data on risk assessment and risk
management of nanomaterials; ii) preparing recommendations to countries on approaches and
elements to consider for information gathering initiatives; iii) to identify current and proposed
regulatory regimes and how they address information requirements, hazard identification, risk
assessment and exposure mitigation/ risk management of MNs; and iv) to share information
on existing or proposed guidance documents on practices to reduce occupational or
environmental exposure to MNs.

Accordingly, an Analysis of Information Gathering Initiatives has been completed.
Amongst other things, it addresses the similarities and differences identified in these national
initiatives. This analysis also includes a number of considerations and recommendations on
approaches and elements for consideration by those countries wishing to launch similar
initiatives.

In addition, a Comparison of Regulatory Regimes for Manufactured Nanomaterials
has been completed. This exercise identified how current and proposed regulatory regimes
address the risk assessment of MNs. In addition, a “template” form has been suggested to
identify the various components of regulatory regimes which are or may be applicable to
NMs.

As a result of this project, the WPMN has decided to undertake an additional
activity on “International Sharing and Comparison of Data on Manufactured
Nanomaterials”. The concept behind this proposal is to share, amongst member countries,
information on MNs, reported through national information gathering initiatives, including
voluntary programmes. A centralised list with summary level data is being prepared. This list
will be held on the WPMN password-protected site, and it will include contact information in
the relevant countries to enable delegations to exchange information on a bilateral basis.

Project 6: Co-operation on Risk Assessment

This project aims at identifying existing risk assessment schemes and is currently
reviewing them to establish if they are suitable for the assessment of MNs. This project aims
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to: i) compile information on risk assessment approaches for chemicals that may be applied to
MNs; ii) analyse current risk assessment approaches as these apply to MNSs; iii) prepare
recommendations for addressing and filling identified gaps.

Accordingly, this project is currently compiling existing risk assessment strategies
and methodologies for chemicals that are being currently used for - or may be extended to
include - MNs. At the same time, supporting tools will be identified that are currently
available which offer the potential to strengthen and enhance risk assessment.

Project 7: The Role of Alternative Methods in Nanotoxicology

This project has been established to: i) assess available in vitro methods and
evaluate how they might be used in an overall assessment plan for hazard testing of MNs; ii)
prepare an analysis by comparing in vivo and in vitro studies through testing MNs (human
and ecotoxity endpoints); and iii) to produce a guidance document for the longer term and for
more general use on the use of alternative approaches, including in vitro methods, for the
hazard evaluation of MNs.

As a first step, a report is being prepared including: i) a list of in vitro endpoints on
human health and ecotoxicity; ii) the kind of information that the in vitro tests will provide;
iii) a list of validated in vitro tests that might be used for testing NMs; and iv) a background
document on the feasibility for validating further in vitro methods and to consider the
development of further in vitro tests.

Project 8: Exposure Measurement and Exposure Mitigation

The objective of this project is to exchange information on guidance documents for
exposure measurement and exposure mitigation and to develop recommendations on future
work that needs to be undertaken. Specifically, the project aims to address: 1) exposure in
occupational settings; 2) exposure to humans resulting from contact with consumer products
and environmental releases of MNs; 3) exposure to environmental species resulting from
environmental releases of MNs including releases from consumer products containing MNs.
The WPMN recognizes that exposure measurement and exposure mitigation information
developed for incidental nanoscale particles is highly relevant to this project and thus it will
be considered.

Recommendations for specific work needed on exposure measurement and exposure
mitigation in occupational settings has been prepared. The WPMN is currently analysing the
recommendations in order to prioritise them.

ADDITIONAL OUTPUTS/ ACTIVITIES OF THE WPMN
Communication Strategy

The WPMN is developing a plan, which is intended to disseminate information on
its work as widely as possible. The OECD website is updated on a regular basis with
documents and announcements related to the work of the WPMN.

For example, the WPMN publishes periodically a document entitled, Current
Developments in Delegations on the Safety of Manufactured Nanomaterials — Tour de Table.
This contains information (provided by delegations) on recent activities in their
countries/organisations. Publications are available electronically, at no charge, on the
OECD’s Web site: http://www.oecd.org/env/nanosafety .
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Co-ordination with other activities of the Chemicals Committee

The work of the WPMN is closely related to other activities within the Chemicals
Committee. Accordingly, close communication is underway with the Working Group of Test
Guidelines Co-ordinators (WNT). This is important to the WPMN to ensure close
collaboration in respect to project 4: Manufactured Nanomaterials and Test Guidelines.

Finally, it is worth noting that a number of other subsidiary bodies of the Chemicals
Committee have taken an interest in the work of the WPMN including: the Working Group on
Pesticides; the Working Group on Chemical Accidents; the Task Force on Biocides; and the
Task Force on Pollutant Release and Transfer Registers.

Co-ordination with other organizations

The WPMN has been co-ordinating closely with a committee of the International
Standards Organisation (ISO) ISO/TC229 (Nanotechnologies). The Chair of 1SO/TC229 and
its convenor for its Working Group 3 (Health, Safety and Environmental Aspects of
Nanotechnologies) have participated in the WPMN since its first meeting. The OECD
Secretariat to the WPMN also participates in the meetings of ISO/TC 229 to facilitate co-
ordination.

The OECD Secretariat also co-ordinates with other intergovernmental organisations
through the Inter-Organization Programme for the Sound Management of Chemicals (IOMC).
The IOMC includes FAO, ILO, UNEP, UNIDO, UNITAR, OECD and WHO. UNDP and the
World Bank are observers. In addition, collaboration is being ensured with the
Intergovernmental Forum on Chemical Safety (IFCS).

THE WORKING PARTY ON NANOTECHNOLOGY (WPN)

The Working Party on Nanotechnology (WPN) was established by OECD’s
Committee for Science and Technology Policy in 2007. The objective of the WPN is to
advise on emerging policy-relevant issues in science, technology and innovation related to the
responsible development of nanotechnology. The WPN seeks to promote international co-
operation that facilitates research, development, and the responsible commercialization and
utilisation of nanotechnology.

Currently, the WPN has six projects in its programme of work:

e  Statistics and Measurement;

e Impacts on Companies and the Business Environment
e International R&D collaboration

e  Communication and public engagement

e Policy Dialogue

e Global Challenges: Nanotechnology and Water
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These projects are being managed by six steering groups which are implementing
their “operational plans”, each with their specific objectives and timelines. These steering
groups are being led by members of the WPN, with support from the secretariat. Much of the
work has been (and is being) undertaken through teleconferences and electronic means.

Project A: Statistics and Measurement

The objectives of this project are twofold. The first objective is to overview of the
current status, importance and development of nanotechnology using currently scantly
available and internationally comparable science, technology and innovation indicators and
statistics. This overview will draw on available national and international sources, including
member government reports. It will also draw on private sources, where relevant, and assess
the quality and comparability of such indicators and statistics. This overview will be
published as an OECD report entitled “Nanotechnology at a Glance”. The report will be a
building block for further efforts in developing internationally comparable statistics and
indicators.

The second objective of this project is to develop a framework for internationally
comparable and validated statistics, according to agreed definitions and classifications,
supported by possible firm-level model surveys. This objective will be undertaken in
conjunction and subsequent to the first objective and will involve cooperative work with
OECD’s Working Party on National Experts in Science and Technology Indicators (NESTI).

Project B: Nanotechnology Impacts on Companies and the Business Environment

The overall objective of this project is to contribute to an improved understanding of
the current and potential specific implications of nanotechnology for innovation and
economic growth and for policymaking in these areas. The project foremost uses qualitative
case study approaches for achieving its objectives. The primary source of information about
the impacts of nanotechnology on companies and business environments will be face-to-face
interviews with the relevant company representatives using a pre-designed questionnaire. In
addition to the qualitative company case studies will also be complemented with a
questionnaire on broader characteristics and developments of science, technology and
innovation policies across countries. This questionnaire will highlight challenges and
opportunities of policymaking in this field and is also intended to facilitate a policy dialogue.
The results of the project will be presented in a final report to the WPN. Project outcomes
may also be discussed at a Workshop to be held in 2008 to which business leaders,
policymakers, and other experts will be invited.

Project C: International R&D collaboration

This objective of this project is to map research infrastructures, science and
technology agreements across countries in order to increase the awareness of countries about
opportunities for international R&D collaboration and thereby facilitate this cross-country
activity. The information collected in this project can also provide insights about the
development of nanosciences and technologies, and assess whether new types and patterns of
R&D collaboration at the global level are emerging due to the specificities of this field.

Project D: Communication and public engagement

The objective of this project is to gather experiences from member countries
on communication and outreach activities related to nanotechnology in order to
support public engagement and foster a dialogue among stakeholder communities

8
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(including industry, researchers, policy makers, and the public). The OECD
secretariat is currently developing, together with this project steering group, a
questionnaire which will be sent to countries delegates and specialists in the area of
emerging technologies agencies, to know more about actual and foreseen activities in
communicating around nanotechnology and engage the general public in the debates.
Combined with other available material and a dedicated workshops this questionnaire
will be used for identifying and supporting further good practices in this area..

Project E: Policy Dialogue

The first objective of this project is to develop an inventory of current S&T policies
covering OECD member countries and some non-member countries that can form the basis of
a synthesising report on the nature, organization, objectives and recent changes in S&T
policies related to nanotechnology across countries. The inventory will be based on
information that has been identified from public sources and on a dedicated questionnaire
which has been sent out to the WPN delegates. The synthesising report will contribute to
highlighting common challenges and opportunities of S&T policies in nanotechnology across
countries and constitute one basis for a policy dialogue.

The second objective of this project is to facilitate a policy dialogue. As suggested
above the synthesising report could form a basis for the dialogue. The other facilitating
activity will take the form of one or two workshops in summer or autumn 2008. This
workshop will involve OECD member and non-member delegates, as well as invited S&T
policy experts and a number of other key stakeholders.

Project F: Global Challenges: Nano and Water

The objective of this project is to examine nanotechnology developments,
opportunities and diffusion barriers in the area of water purification. The access to affordable
and clean water is a major global challenge, especially for developing countries.
Nanotechnology offers a range of interesting technologies such as enhanced membranes,
filters, catalysts, sensors etc. that can provide concrete solutions in this context. Nonetheless
the further development and diffusion of these technologies are still in an early phase, and
might face various barriers to adoption. This project will undertake expert interviews and
focused analyses in this field to help address some of the key challenges in delivering policies
that can unlock the potential that nanotechnology can have.

This project has recently received additional funding and is presently in an intensive
design and start-up phase with scheduled expert panel interviews in February as well as
preparations for a workshop session at the Nanotechnology in Northern Europe 2008
conference to be held in September 23-25 in Copenhagen. This project also hopes to
contribute to the fifth World Water Forum conference to be held in March 2009 in Istanbul.

Co-ordination with other directorates and organizations

The WPN is co-ordinating especially it’s work on statistics and measurement with a
committee of the International Standards Organisation (1SO) 1SO/TC229 (Nanotechnologies).

It is also actively collaborating with Business and industry Advisory Committee to
the OECD (BIAC) in order to ensure that the work has relevancy to the business community,
while benefiting from real-time business insights on nanotechnology developments.
Discussions are also under way to coordinate the work on nanotechnology and water with
United Nations Secretariat of the Convention to Combat Desertification.
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At the OECD the WPN also seeks to collaborate with the OECD Environment Directorate in
the area of nanotechnology and water, and is already coordinating activities with the Working
Party on Manufactured Nanomaterials (WPMN) under the OECD Chemicals Committee.

FURTHER READING

Additional information to OECD programmes is available at the following web
sites:

OECD main page: http://www.oecd.org

Safety of Manufactured Nanomaterials (WPMN):
http://www.oecd.org/env/nanosafety/

The Chemicals Programme: http://www.oecd.org/ehs/

Science and Technology Policy: http://www.oecd.org.sti/

Working Party on Nanotechnology: http://www.oecd.org/sti/nano

CONTACTS

Working Party on Manufactured Nanomaterials: Peter Kearns (OECD
ENV/EHS) peter.kearns@oecd.org

Working Party on Nanotechnology: Christopher Palmberg (OECD STI/STP)
christopher.palmberg@oecd.org
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ROUND TABLE “WHERE SYNERGY CAN BE IMPROVED BETWEEN STAKEHOLDERS”
Contribution from United Nations Environment Programme (UNEP)

Within the United Nations Environment Programme (UNEP), Chemicals Branch of the Division of
Technology, Industry and Economics (DTIE) promotes sustainable development by catalyzing
global actions for the sound management of chemicals worldwide. The main priorities include
activities related to specific chemicals such as mercury, lead and cadmium as well as persistent
organic pollutants together with support to developing countries and countries with economies in
transition in sound management of chemicals by providing sound scientific and technical basis
through training and capacity building on existing chemicals and emerging chemicals.

UNEP is one of the members of IOMC (Inter-Organization Programme for the Sound Management
of Chemicals), which coordinates in the field of chemical safety. Nanotechnology has been taken
up recently on the chemicals’ agenda (see contribution by OECD).

So far, UNEP has not taken an active role with respect to nanotechnologies. However, since
nanoparticles is being recognized an emerging environmental issue UNEP will continue to address
the complex implications related to the possible broad dissemination of this technology with a view
to optimize its benefits and to minimize the environmental risks in support of sustainable
development,

A first output has been published in the UNEP GEO 2007 Yearbook with the chapter entitled
“Emerging Challenges: Nanotechnology and the Environment” [for download see
http://www.unep.org/geo/yearbook/yb2007/PDF/7_Emerging_Challenges72dpi.pdf ]. The pros
and cons from innovative medical techniques to savings on materials and energy as well as
advances in detection and remediation of pollution are highlighted. However, according to UNEP,
the environment impacts are largely unknown and controls typically absent. Therefore, UNEP
concludes that nanotechnology issues have to be taken up through more systematic research and
sector-specific policies.

It is highlighted that life-cycle analysis (LCA) may be an appropriate tool to approach the complex
question how nanoparticles might affect the environment. It involves mapping fate and transport at
every step, from production through use phase until final disposal. There may be a need to adopt
LCA to specifics of nanomaterials but in general the established methods for risk assessment
should be applied.

Besides cooperation with international partners and stakeholders, the SAICM approach (Strategic
Approach for Chemicals Management) may provide a useful platform for such undertaking. For
further information on SAICM, please visit: http://www.chem.unep.ch/saicm/

Finally, nanotechnology may be taken up under the UNEP Medium-term strategy (MTS) under the
“harmful substances and hazardous waste” priority.

73



Dr. Heidelore Fiedler

Scientific Affairs Officer

UNEP Chemicals Branch, DTIE

International Environment House

11-13, chemin des Anémones

CH-1219 Chatelaine (GE), Switzerland

Tel.: +41 (22) 917-8187, Fax: +41 (22) 7973460
E-mail: hfiedler@chemicals.unep.ch

74



Dialogue on Responsible Research and Development of Nanotechnology
Bridging the gap

The contribution of the High Technology and New Materials Area of International Centre for Science
and High Technology of UNIDO

Brussels - March 11-12, 2008-03-09

Graziano Bertogli

Introduction

The International Centre for Science and High Technology (ICS), located in Trieste, Italy, operates under the
aegis of the United Nation Industrial Development Organization (UNIDO). The mandate of ICS is to promote
the transfer of knowledge in applied science and high technology to Developing Countries in order to
contribute to their economically, environmentally and socially sustainable industrial development. This
mandate is based on the strong belief that a modern competitive industrial sector can be built-up only with an
adequate scientific knowledge and technological capability, which imply an active participation in the
development and utilization of new advanced technologies, achieved through an effective and efficient
“transfer of know-how".

The ICS is composed by three Areas: Chemistry, Environment and High Technology and New Materials

Since 2004 the ICS High Technology and New Materials Area recognizes the enormous potentiality that the
nanotechnologies could represent for developing countries and their growth,

In fact, nanosciences and its derivative technologies have the potential to improve the countries of the
developing world if the applications are designed and tailored to best fit the needs of their people.
Nanotechnology, unlike other technologies, offers a unique chance to bridge the technological gap between
the industrialized and developing countries. However a favourable terrain for their growth needs to be
prepared. Furthermore, in the medium and long term, nanotechnologies could generate benefits to the global
society such as cheap and sustainable energy and better methods for disease diagnosis and treatment. But,
there is the possibility that different capabilities to develop and exploit new technologies will increase the
divide between rich and poor nations in the more immediate term. Indeed, the high cost of developing new
procedures and skilled workforces would put several developing countries at a definitive disadvantage.

At the same time, it is worth to underline that there are also several risks in connection with this technology.
For instance, the risks of today’s nano-scale technologies (hano-particle toxicity, etc.) cannot be treated
similarly to the risk of longer term molecular manufacturing (economic disruption, unstable arms race, etc).

In its advance form nanotechnology will have significant impact on almost all industries* and all areas of
society it will offer better built, longer lasting, cleaner safer, and smarter products for home, communication,
medicine, transportation, agriculture and industry in general.

The follow A indicates the three main sectors of applications, (electronics and IT, manufacture and materials,
healthcare and life science), versus the value chain (nano-materials, nano-intermediary goods, finished
goods).

1 A key feature of nanotechnology is that it offers not just better products but a vast number of improved manufacturing processes.
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High Technology & New Materials Area
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Last but not least, it is necessary to promote the commitment of regional and international financial
institutions in actively encouraging innovation by sharing the financial risk through grants or soft loans.
Particularly participating in the early stage risk of capital for technologies from developing countries with
potential for international markets or addressing major social needs

Preliminary activities

The HTNM Area launched a preliminary activities on this field with the organization of a High Level
Conference on “North-South Dialogue on Nanotechnologies: Challenges and Opportunities” that was held in
Trieste in February 2005. The main objectives were

= To explore appropriate areas where to promote nano-science and nanotechnology for DCs,

= To survey the state-of-the-art in the area in developing countries

= To promote a better understanding of the needs and opportunities in DCs in this area.

= To define the role of ICS with the support of the Trieste System in promoting and catalyzing the
implementation of nanotechnology in DCs

= To discuss the role of education in promoting nanotechnology: the model of the USA and Europe and to
propose training activities in developing countries

Among the most important recommendations resulting from the conference the representatives of different
working groups indicated the need to promote and strengthen the partnerships between academia and
industry to advance and implement nanotechnology for economic development, to support and promote the
cooperation and networking between scientific and technological research centres and industry through the
establishment of appropriate structures and links with international technology centres as well as to
extensive use of ad hoc financial support and incentives.

The conference also stressed the need to strengthen the efforts to enable researchers and industrialists from
developing countries to access knowledge and technology produced elsewhere in the world, thought:
creating databases, portals, training initiatives in the form of fellowship programmes for young researchers
and junior scientists and technicians, training events directly in the South, and international fora for an
effective exchange of information.
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The same results and recommendations were reached during to recent similar events: Nano2Business
Workshop (Warsaw February 7-8, 207) and UNIDO Expert Group Meeting Nanotechnology, Sustainability
and Developing Economies in the 21st Century (Vienna December 2007).

Bridging the gap — The ICS High technology and New Materials Area immediate actions

Generally speaking knowledge is an increasingly decisive factor in the process of socio-economic growth
and growing competition and cooperation. The capacity to generate and utilize knowledge, the accessibility
of information and the ability to be creative serve to give a country or a group of countries, a significant
comparative advantage in terms of economic competitiveness and advance on social progress. An effective
system of technological and scientific education and knowledge acquisition is needed to develop human
resources capable of dealing with new high technologies such as nanotechnologies. Furthermore, in the
specific case of nanotechnologies, more than other technical and scientific fields, the knowledge acquisition
issue represents an important and sensitive challenge due to the fact that nanotechnology represents a
convergence of several different sciences and topics (i.e. physics, engineering, mathematics, chemistry,
biology, etc.).

In this aspect, the issue of international exchange of students and researchers is crucial to the sharing of
experiences and improving of knowledge and skills in the field of nanotechnologies. However, the classic
problem with labour force mobility across borders is that this is often long-term and can give rise to a brain
drain, in the process being potentially negative for home country interest and benefit. Such problems do not
arise if the movement is temporary, and the researchers, scientists, trainers, technicians apply new skills and
knowledge in the local economy, but this depends heavily on the investment climate. However, expanding
the pool of people that have foreign professional experience could generate pressure to implement
necessary improvements. The problem becomes crucial in the case of nanotechnology (and in Developing
Countries), when the critical mass of information is well defined but needs to be exploited at industrial level,
then to be transformed into products able to meet market requirements.

Based on the above, in 2007 the HTNM Area decided to respond to the request from Developing Countries
to be active part of the benefits originated by these new technologies and their application with a specific
programme

The HT&NM Area, in addition to the typical instrument and tools utilized by ICS® to reach the planned
objectives, is equipped with methodologies and tools to study, design and support the setting up of
structures dealing with technology acquisition and transfer with particular attention on the sustainability of the
operation as well as to develop a framework for promoting academia/industry partnerships in Developing
Countries.

The possibility to study and implement non-traditional financial schemes (venture capital for instance)
dedicated to set up pilot plant, industrialization of projects ideas; spin-offs, adaptation of existing technology
to the local conditions, etc. as well as to fund the disembodied technology and knowledge transfer is also
part of the so called in house expertise.

As pilot case, a project to provide the Authority of State of Guanajuato (Mexico) with studies and business
plans to create following structures instrumental to the implementation of the Guanajuato economic and
industrial strategic plan:

e |nnovation Centre in Nanotechnology
A sort of hub among the Technology Centres of the region avoiding duplication with of exiting institutions can
operate in synergy with them offering manly complementary high level services, for instance, start up and
spin off, through the direct linkage with the Venture Capital Fund, high level training, patenting and licensing
as well as maintain and strengthen operative connections with the most important high-technology
International institutions.

e Venture Capital Fund for High Technology and Nanotechnology.
Such a fund could be a strategic tool to technology transfer in the field of Nanotechnology for the Guanajuato
economy. Therefore, a portfolio of R&D projects shall be identified by the Innovation centre. The Fund will be
financed by the Government of Guanajuato, Mexican banks, Corporacion Andina de Fomento (CAF) and
private investors for a total capital of US$ 20.0 million.

2 EGMSs, workshops, training courses, publication, DSSs, Fellowship programme, etc
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In March 27, 2008 the complete set of document were discussed and agreed with the Guanajuato Authorities

The above represents one of the applications of the HTNM strategy to reach the ICS mandate that is base
on the use of the following instruments:

Territorial Innovation Centres strategy to create and strengthen the networking with other similar
structures as a fundamental instrument to respond to the request from Developing Countries
Portfolio of Research Projects, Training Activities and Fellowship Programmes

Portal

Master’s programme as a sort of umbrella programme in which the Fellowship programme can be
positioned.

In the HTNM 2008 work programme 2008 an ad hoc multiyear programme was included with the objective

of

promoting and implementing joint research projects and training of scientists, trainers and
researchers in applied nanotechnologies,

promoting partnerships between academia and industry to advance and implement nanotechnology
for economic development,

supporting and promotion of cooperation between scientific and technological research centres and
industry through the establishment/upgrading of innovation centres and their linkages with
international network as well as the extensive use of ad hoc funds and financial incentives

assessing nanotechnology and the concerned potential risks associate with their development and
use

North-South and South-South networking to share and promote technologies/methodologies.

promoting the conduction of surveys to assess potential regional pooling of existing resources and
capabilities, establishing regional fora and identifying research institutions, foundations, and
companies that have the interest and capacity to jointly develop new nanotech products and services;

The following table shows the activities planned to reach the 2008 output as ICS HTNM contribution to the
reduce the gap for Developing Countries

Project Output Activities
Nanotechnology for a. Strategic Plan to be ¢ Conference on Nanotechnology in
developing countries implemented by ICS in favour Developing Countries: opportunity and

of Developing Countries ( possibility

three year plan)

b. Publication the State-of-the - e Workshop on the State-of the -Art of
Art on Nanotechnology and the technology
opportunity for DCs on
medium and log term

c. Publication on possible risks ¢ Workshop on safety regulation
and safety regulation for
Developing Countries with
regard to the development
and utilization of
nanotechnologies

Nanotechnology Model of Regional nanofora to e Design of model for regional fora
regional networking  exchange information and pursuing e Workshop on model regional fora

common goals validation
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Establishment of  Creation of network including

Identification and selection of partner

ICS research and scientists, researchers and institutions for the programme (training
training network technicians from local academy, and research)
industry and R&D sectors as wellas o Design and selection of
identifying institutions and or firms research/training projects in connection
for carrying out training within the with the interest shown by Developing
research/training activities Countries policy and programmes

e Research projects implementation
e Monitoring of the research projects

Nano Project Award  Portfolio of projects’ proposal with e Promotion of the programme among

complete scientific, technical, financial researchers and institution in
information, including business plan developing countries
ready to be presented to funding e Selection of research and/or
institutions and/or donors development projects

Bridging the gap — Medium term strategy

Talented/Capable researchers are available in the South, but there is a shortage of financial resources for
project funding and infrastructure. Although aid from the North reaches the South for short-term needs, the
collective view is that there is significantly less assistance for developing countries to build long-term
capabilities on science and technology.

The issue of financing is essential for providing access to nanotechnologies in developing countries. The
costs for R&D (and commercialization) of new nano-products may require large investments and so the role
of national, regional and international financial institutions is to actively encourage innovation by sharing the
financial risk through grants or soft loans.

Financial institutions are reluctant to carry out evaluations of innovative projects due to the high level of
costs involved. In fact, both the financial return on investment (e.g. added-value nanotech for existing
industries) and social return on investment (e.g. nano-based diagnostics, prevention and cure of diseases,
water purification, rural energy, environmental monitoring and remediation) have to be taken into account.
Likewise occurs with the Development Aid Agencies and local Governments.

To avoid the above, promoting and implementing activities at local/territorial level and promoting networking
among territorial structures should increase the percentage of success in bridging this gap.

Consequently, the ICS 2008 activities are instrumental to prepare the environment™ where
nanotechnologies could be studied, developed and applied, linking industry, clusters, academia, research
centres, financiers, and in general the local economy. In other words, the ICS HTNM Area would like to
replicate the exercise carried out in Mexico in other countries.

Such Territorial Structures should operate in a more integrated way, within a network where ICS and
UNIDO could act as a sort of hub facilitating access to knowledge and technology as well as to a portfolio of
research projects that are continuously being updated and ready to be implemented within research
centres, laboratories, universities, industries with the active participation of researchers and technicians
from developing countries.

Instead of promoting networking among academia or research centres, the basic idea is to promote and
implement networking among Territorial Structures and to create with the joint cooperation of local
academia, industry, technology and research centres, venture capital and investment funds as in the case
of Guanajuato.

In this framework, the active collaboration of the international community is fundamental to secure good
results in favour of social and economic growth for developing countries, to exploit the enormous potentiality

1, selected countries/regions of developing countries
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that nanotechnologies could encompass for the growth of developing countries, always taking into account
the risks in connection with this technology (i.e. toxicity, economic disruption, and increased divide between
rich and poor nations).

H-gl\ Technology
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G.Bertogli i
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WHO-EU Project on “ENHANCED POLICY ADVICE ON ENVIRONMENT AND
HEALTH IN EUROPE”

Health effects of several environmental risk factors are a frequent cause of concern
and controversy. When faced with crises generated by such controversies, the
response of European institutions is not always prompt and univocal. In line with its
mandate, WHO has been offering institutions scientific and policy advice.

The project proposes that this service is refined further in order to:
e address more promptly,
o effectively
e ina consistent manner concerns and controversies in environment and health
in Europe
through the development and piloting a systematic policy advice service, based on
standardized procedures.

Specific objectives are:
e to identify suitable mechanisms,
e to identify criteria,
e to design standard procedures,
e to pilot criteria and procedures for policy advice function,
e to prepare guidelines for management of cases of concern on environment and
health in Europe.

Four case studies have been chosen to test the criteria and procedures developed in the
methodology. These are:

e EMF,

e climate change,

¢ nanotechnologies,

e urban planning.

Nanotechnologies
Purpose :

To formulate conclusions for policy making regarding nanotechnologies which will
be based on existing reviews, research and studies concerning potential environmental
health risks of nanotechnologies.

Although governments are investing substantially in nanotechnologies, scientific
evidence on their potential negative health and environmental impacts is limited and
controversial. At the same time, there are substantial expectation of positive aspects of
these technologies including health and environmental applications. Novelty of
technology entails a high degree of uncertainty on virtually all aspects of the possible
health implications.
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The case study(nanotechnologies) work package will bring together existing research,
reviews, reflection and discussions and develop a WHO approach to the issue.
Position statement and guidelines will be developed, information material including
fact sheets on health implications will be prepared.

The project is at an initial stage and a Working Group is being established including
academia, industrial scientists, policy makers to identify gaps in knowledge and
setting priorities for research on health effects.

Results to be achieved:

It is expected that an agreement on the policy approach to the nanotechnologies
considering current understanding of their health aspects will be reached.
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ROUND TABLE 2
CODES OF CONDUCTS

European Commission, Responsible Nano Code, BASF
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International dialogue, 11 March 2008
Brussels

‘Recommendation to the Member States on a Code
of Conduct for Responsible Nanosciences and
Nanotechnologies Research”

European Commission

Research DG

RTD-L3 “Governance and Ethics”
Head of Unit, Péteris ZILGALVIS

CAPACITIES

- CoRBEIn
COMMISSION

Recommendation to the Member States on a
Code of Conduct for Responsible
Nanosciences and Nanotechnologies Research

1. Nanosciences and Nanotechnologies
2. Why a Code of Conduct?
3. The Code of Conduct

CAPACITIES

- v
COMMISSION

1- Nanosciences and Nanotechnologies
Citizens ask:

s it safe?
Is it ethical?
Are citizens fundamental rights guaranteed?

Will it remain so in the future?

CAPACITIES

- CoRBEIn
COMMISSION

3- Why a
de of Conduct for Responsible Nanosciences
and Nanotechnologies Research?

A Recommendation from the Commission to the
Member States in the field of N&N research constitutes
a strong political signal in line with its previous
commitments.

The harmonisation of laws of the Member States being
excluded from research policy, the Community can use
non-binding instruments, such as recommendations
(Art. 211 of the EC Treaty), to fulfil the tasks and
obligations enshrined in the Treaty.

CAPACITIES
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3- Why a
de of Conduct for Responsible Nanosciences
and Nanotechnologies Research?

(V)

The Recommendation, through the Member States,
addresses all stakeholders in N&N Research,

Proposes the adoption and promotion of a Code of
Conduct for Responsible N&N Research,

Invites them to apply the Precautionary Principle
and other above political commitments to N&N
Research.

- CoRBEIn
COMMISSION

4- The Code of Conduct
()

GENERAL PRINCIPLES

(2) Meaning

(2) Sustainability

(3) Precaution

(4) Inclusiveness

(5) Excellence

(6) Innovation

(7 Responsibility %

-53.23.25.3:
4- The Code of Conduct
(1)

ACTIONS TO BE TAKEN (27)
— Good governance of the N&N research  (17)
« Stakeholders awareness, @)
« Favouring an inclusive approach 3)
« Key priorities (4)
« Prohibition, restrictions or limitations 3)
— Due respect of precaution (7
*Protection of people 4)
*Reduction of uncertainty 3)
— Wide dissemination and monitoring (3) ﬁ

-53.23.25.3:
4- The Code of Conduct
(111)

ACTIONS TO BE TAKEN (27)

— Stakeholders awareness, (7)
» Open and pluralistic forum for discussion
» Make information accessible and understandable
e Share best practices in N&N research
« Scientific peer-review
* Scientific integrity
« Application of existing laws and regulations
 Applying ethical review requirements




Applying ethical review requirements

How to approach proposals involving
Nanosciences and Nanotechnologies (N&N) in
Ethical Review?

The Ethical Review Panel should report in the ERR:

— Any violation of fundamental rights or fundamental ethical
principles, at either the research or development stages;

— Fundamental rights implications of any possible restrictions on
informed consent and on publication of research results related to
human health;

— Particularly relevant for ethical review of dual-use linked to N&N
research.

Applying ethical review requirements

Nanosciences and Nanotechnologies (N&N)
and Ethical Review

—Specific research activities aiming to gain a better
understanding of ethical, legal and societal impacts of
the new fields opened by N&N;

—Degree of awareness of researchers of the Code of
Conduct for Responsible N&N Research itself and of
the opinion of the EGE on the ethical aspects of
nanomedicine;

—The extent to which the future implications have been
taken into account, notably through participatory
foresight processes involving ethical committees;

- v
COMMISSION

4- The Code of Conduct

(V)
ACTIONS TO BE TAKEN (27)
— Favouring an inclusive approach (3)

* Inclusive discussions
* Participatory foresight exercises
* Open N&N research

CAPACITIES

-E.?.:.‘.'.E:.’c‘.:
4- The Code of Conduct
(V)

ACTIONS TO BE TAKEN (27)

—Key priorities 4)
* N&N standards (terminology, measurement, reference)
* Risk assessment, metrology and standardisation
« Priority to protection
» Balanced assessments
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ACTIONS TO BE TAKEN (27)
—Prohibition, restrictions or limitations 3)
* Violation of fundamental rights or fundamental ethical
principles

» Non-therapeutic enhancement of human beings leading to
addiction or if illicit (cheating in sports etc.)

* As long as risk assessment on long-term safety not
available, deliberate intrusion of nano-objects into the human
body
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4- The Code of Conduct
(V1)
ACTIONS TO BE TAKEN (27)

— Protection of people 4)
 Specific health, safety and environmental measures
» Apply existing good practice in classification and labelling
* Risk assessment and funding

* Monitoring potential social, environmental and human health
impacts
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ACTIONS TO BE TAKEN (27)

— Reduction of uncertainty 3)
» Understanding the potential risks
» Understanding fundamental biological processes
» Understanding ethical, legal and societal impacts

CAPACITIES
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(1X)
ACTIONS TO BE TAKEN (27)
— Wide dissemination and monitoring (3)

» Wide dissemination of the Code of Conduct
« Awareness of all relevant legislation
e Monitoring at national level and synergies

CAPACITIES
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COMMISSION RECOMMENDATION

of 07/02/2008

on a code of conduct for responsible nanosciences and nanotechnologies research

THE COMMISSION OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Community, and in particular Article
211 thereof,

Whereas:

(1) In its Communication to the Council, the European Parliament, the Economic and Social
Committee and the Committee of the Regions "Towards a European research area" the
Commission proposed in January 2000 the creation of a European Research Area’ with a
view to consolidating and structuring European research policy. In May 2007, in the Green
Paper "The European Research Area: New Perspectives”, the Commission re-launched a
broad institutional and public debate on what should be done to create a unified and attractive
European Research Area that would fulfil the needs and expectations of the scientific
community, business and citizens?.

(2) The Commission adopted in February 2000 a Communication on the precautionary
principle®, aiming to build a common understanding of how to assess, appraise, manage and
communicate risks that science is not yet able to evaluate fully.

(3) In March 2000 the Lisbon European Council set for the Community the objective of
becoming in the next decade the most competitive and dynamic knowledge economy in the
world, capable of sustainable economic growth with more and better jobs and greater social
cohesion.

(4) In 2004, with its Communication “Towards a European strategy for nanotechnology™*, the
Commission identified actions aimed at creating the Community added value necessary to
remain competitive in this sector while ensuring its responsible development. In its
conclusions of 24 September 2004°, the Council (Competitiveness) welcomed the proposed
integrated, safe and responsible approach and the Commission’s intention to draw up an
Action Plan for nanotechnology.

(5) Taking into account the results of a public consultation, the Commission drew up in 2005
a Nanotechnologies Action Plan® which sets out coherent and interconnected actions for the
immediate implementation of an integrated, safe and responsible strategy for nanosciences
and nanotechnologies based on the priority areas identified in the Communication “Towards a
European strategy for nanotechnology”. Both Communications explicitly acknowledged that

1 COM(2000) 6, 18.1.2000.

2 COM(2007) 161, 4.4.2007.
¥ COM(2000) 1, 2.2.2000.

* COM(2004) 338, 12.5.2004.
® Doc. 12487/04

® COM(2005) 243, 7.6.2005.
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environmental, human health and safety aspects need to be integrated in all nanosciences and
nanotechnologies research.

(6) Following the Nanosciences and nanotechnologies Action Plan, in January 2007 the
European Group on Ethics in Science and New Technologies presented an Opinion on the
ethical aspects of nanomedicine’.

(7) Following comments made during a public consultation on a previous opinion, the
Scientific Committee on Emerging and Newly Identified Health Risks adopted in March 2006
a Modified Opinion on the appropriateness of existing methodologies to assess the potential
risks associated with engineered and adventitious products of nanotechnologies®.

(8) In June 2006 the European Council adopted a revised sustainable development strategy
fine-tuning the Community sustainable development strategy launched at the Gothenburg
Summit in June 2001 that centred on objectives of environment and health protection and
poverty eradication.

(9) In its conclusions® of 23 November 2007, the Council (Competitiveness) recognised the
need to foster synergies and cooperation between all nanosciences and nanotechnologies
stakeholders, including the Member States, the Commission, academia, research centres,
industry, financial bodies, non-governmental organisations and society at large.

(10) A first report on the implementation of the Nanotechnologies Action Plan for Europe was
presented by the Commission in 2007 In this report the Commission announced its
intention to adopt a voluntary Code of Conduct for Responsible Nanosciences and
Nanotechnologies Research.

(11) This Recommendation includes the Code of Conduct, aiming to promote integrated, safe
and responsible nanosciences and nanotechnologies research in Europe for the benefit of
society as a whole.

(12) The general principles and guidelines on actions to be taken outlined in this
Recommendation benefited from a public consultation.

(13) This Recommendation provides Member States with an instrument to undertake further
initiatives to ensure safe, ethical and sustainable nanosciences and nanotechnologies research
in the European Union.

(14) This Recommendation also aims at contributing to proper coordination between Member
States with a view to optimise synergies between all nanosciences and nanotechnologies
research stakeholders at European and international levels,

HEREBY RECOMMENDS:

1. That Member States be guided by the general principles and guidelines for actions to be
taken, set out in the Code of Conduct for Responsible Nanosciences and Nanotechnologies
Research, in the Annex, as they formulate, adopt and implement their strategies for
developing sustainable nanosciences and nanotechnologies (hereinafter N&N) research, in
line with the Commission Nanotechnologies Strategy and Action Plan.

" EGE Opinion No 21, 17 January 2007.
& SCENIHR/002/05, 10 March 2006.

° Doc. 14865/07

19 cOM(2007) 505, 6.9.2007.

EN 3 EN



2. That Member States endeavour to follow these general principles and guidelines when
implementing their national regulatory research and development strategies or developing
sectoral and institutional research and development standards, taking into account pre-existing
applicable N&N guidelines, good practices or regulations.

3. That Member States consider such general principles and guidelines on research to be an
integral part of institutional quality assurance mechanisms by regarding them as a means for
establishing funding criteria for national/regional funding schemes, as well as adopting them
for the auditing, monitoring and evaluation processes of public bodies.

4. That Member States encourage the voluntary adoption of the Code of Conduct by relevant
national and regional authorities, employers and research funding bodies, researchers, and any
individual or civil society organisation involved or interested in N&N research and endeavour
to undertake the necessary steps to ensure that they contribute to developing and maintaining
a supportive research environment, conducive to the safe, ethical and effective development
of the N&N potential.

5. That Member States cooperate with the Commission in order to review this
recommendation every two years, as well as to monitor the extent to which relevant
stakeholders have adopted and applied the Code of Conduct.

6. That the criteria for measuring such adherence to and application of the Code of Conduct
be established and agreed with the Member States in relation to similar work undertaken at
Community level.

7. That Member States, in their bilateral agreements on research strategies and activities with
third countries and in their role as members of international organisations, take due account of
this Recommendation when proposing research strategies and taking decisions, and duly
coordinate with other Member States and the Commission.

8. That this Recommendation also be used as an instrument to encourage dialogue at all
governance levels among policy makers, researchers, industry, ethics committees, civil
society organisations and society at large with a view to increasing understanding and
involvement by the general public in the development of new technologies.

9. That the Member States inform the Commission by 30 June 2008 and annually thereafter of
any measures they have taken further to this Recommendation, inform it of the first results of
its application and provide good practices.

Done at Brussels, 07/02/2008.

For the Commission
Janez POTOCNIK
Member of the Commission
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ANNEX

CODE OF CONDUCT FOR RESPONSIBLE NANOSCIENCES AND
NANOTECHNOLOGIES RESEARCH

This Code of Conduct provides Member States, employers, research funders, researchers and
more generally all individuals and civil society organisations involved or interested in
nanosciences and nanotechnologies (N&N) research (“all stakeholders”) with guidelines
favouring a responsible and open approach to N&N research in the Community.

The Code of Conduct is complementary to existing regulations. It does not limit or otherwise
affect the possibilities of Member States to grant a wider measure of protection with regard to
N&N research than is stipulated in this Code of Conduct.

Stakeholders who adhere to this Code of Conduct should also be inspired, where applicable,
by the principles set out in the Charter of Fundamental Rights of the European Union.

The Code of Conduct will be regularly monitored and revised every two years by the
Commission in order to take into account developments in N&N worldwide and their
integration in European society.

1. SCOPE AND AIM

The Code of Conduct invites all stakeholders to act responsibly and cooperate with each
other, in line with the N&N Strategy and Action Plan of the Commission, in order to ensure
that N&N research is undertaken in the Community in a safe, ethical and effective framework,
supporting sustainable economic, social and environmental development.

The Code of Conduct covers all N&N research activities undertaken in the European
Research Area.

The Code of Conduct is voluntary. It offers a set of general principles and guidelines for
actions to be taken by all N&N stakeholders. It should facilitate and underpin the regulatory
and non-regulatory approaches outlined in the 2005-2009 N&N Action Plan for Europe,
improving the implementation of current regulation and coping with scientific uncertainties.

The Code of Conduct should also be a European basis for dialogue with third countries and
international organisations.

2. DEFINITIONS
For the purpose of the Code of Conduct, the following definitions apply:

a) Nano-objects: In the absence of recognised international terminology the generic term
of 'nano-object’ is used all throughout the Code of Conduct to designate products
resulting from N&N research. It includes nanoparticles and their aggregation at
nanoscale, nano-systems, nano-materials, nano-structured materials and nano-
products.

b) N&N research: In the broadest sense understood here, N&N research encompasses all
research activities dealing with matter at the nanometric scale (1 to 100 nm). It
includes all man-made nano-objects be they engineered or involuntarily generated.
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Naturally occurring nano-objects are excluded from the scope of the Code of Conduct
N&N research encompasses research activities from the most fundamental research to
applied research, technology development and pre and co-normative research
underpinning scientific advice, standards and regulations.

c) N&N stakeholders: Member States, employers, research funders, researchers and more
generally all individuals and civil society organisations engaged, involved or
interested in N&N research.

d) Civil society organisations: In the context of the Code of Conduct, civil society
organisations are considered to be any legal entity that is non governmental, not-for-
profit, not representing commercial interests, and pursuing a common purpose in the
public interest.

3. GENERAL PRINCIPLES

This Code of Conduct is based on a set of general principles which call for actions aimed at
guaranteeing their respect by all stakeholders.

3.1 Meaning

N&N research activities should be comprehensible to the public. They should respect
fundamental rights and be conducted in the interest of the well-being of individuals and
society in their design, implementation, dissemination and use.

3.2 Sustainability

N&N research activities should be safe, ethical and contribute to sustainable development
serving the sustainability objectives of the Community as well as contributing to the United
Nations' Millennium Development Goals™. They should not harm or create a biological,
physical or moral threat to people, animals, plants or the environment, at present or in the
future.

3.3 Precaution

N&N research activities should be conducted in accordance with the precautionary principle,
anticipating potential environmental, health and safety impacts of N&N outcomes and taking
due precautions, proportional to the level of protection, while encouraging progress for the
benefit of society and the environment.

3.4 Inclusiveness

Governance of N&N research activities should be guided by the principles of openness to all
stakeholders, transparency and respect for the legitimate right of access to information. It
should allow the participation in decision-making processes of all stakeholders involved in or
concerned by N&N research activities.

3.5 Excellence

1 The United Nations Millennium Declaration, General Assembly resolution 55/2, 8.9.2000
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N&N research activities should meet the best scientific standards, including standards
underpinning the integrity of research and standards relating to Good La