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Preface and Acknowledgements

Until very recently most people associated nanotechnology with science fiction-
based accounts that tended to focus on fantastical devices and applications.
With recent developments in nanoscience (for example greater control over
atomic structure due in part to the atomic force microscope), nanotechnology
has entered the commercial realm, and has simultaneously begun the journey
of finding its space within the social imaginary. This book represents a leg of
this journey. By exploring the risks and benefits of nano-derived processes
and products, Nanotechnology: Risk, Ethics and Law considers the shifting
social space that this technology currently occupies. By examining how nano-
technology has been introduced to a range of actors, this book explores how
different governments in Europe, Japan, the US and Canada have responded
to the nanotechnology revolution. Additionally, this book considers how
experience with other technologies (for example biotechnology) may influence
how the general public, non-governmental organizations, scientists, regulators
and legal communities around the world are likely to frame nanotechnology.
Lastly, this book provides readers with a unique opportunity to think about
the ethical and conceptual issues raised by the introduction and dissemination
of this nanotechnology. In short, it provides a platform for readers to concep-
tualize the multifaceted impacts of nanotechnology by pointing out several of
the gaps in our collective understanding of how this transformative technology
is shaping the topography of the 21st century.

Geoffrey Hunt first developed an interest in nanotechnology in late 2002
when planning a visit to Japan to discuss the ethical implications of techno-
logical futures, and he put forward a tentative overview of nanotechnological
possibilities in a presentation at the Seizon Institute, Tokyo in 2003. Hunt
reciprocated with an invitation to Japanese colleagues and others the following
year to a small international workshop that he organized on the subject at
St Mary’s College (a college of the University of Surrey), in Twickenham,
UK. It was on that occasion in April 2004 that Hunt and Mehta first met,
and they formed the idea of this collection while taking a break along the
river Thames at Teddington Lock. Dr Arthur Naylor, Principal of St Mary’s
was most generous in his support for this workshop. Rev. Michael Hayes and
Dr David Jones of the college are to be warmly thanked for possessing the
boldness and curiosity to support what at the time might have seemed to
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many others a rather peculiar and unlikely interest. The Wellcome Trust made
the meeting financially possible, and we are deeply thankful for that. Taking
what we thought might be the risk of a multidisciplinary Tower of Babel we
were not only relieved but heartened by the efforts that contributors made to
understand each other’s disciplinary perspectives on and questions about a
new field.

At the Twickenham meeting we were fortunate to have contributions from
Professor Johnjoe McFadden (cell biology), Professor John Hay (chemistry),
Dr Michael Hughes (biomechanics), and Dr Anna Carr (psychology), all
from the University of Surrey. Professor Matsuda Masami (public health),
Professor Morishita Naoki (philosophy) and Professor Obayashi Masayuki
(history of science) provided insights from Japanese technological, public
health and cultural perspectives. Other contributors were Professor Richard
Strohman (molecular biology), Dr Arpad Pusztai (gut biology), Mr Alan
Hannah (legal practice), Dr Harold Hillman (cell biology), Dr Susan Bardocz
(biology), Mr Roger Higman (environmental protection), Hunt (philosophy)
and Mehta (sociology), and there were theological and ethical perspectives
from Rev. Hayes and Dr Jones. Although only some of the original workshop
participants appear in this volume all of them provided novel ideas and insights.

Thanks to a travel grant from the Daiwa Anglo-Japanese Foundation, Hunt
had visited Japan in October 2004 and spoke on the subject at the Kyoto Insti-
tute of Technology, at Tokyo University and at the National Institute of
Advanced Industrial Science and Technology (AIST), in the Ministry of
Economy, Trade and Industry, Tokyo at the invitation of Dr Ata Masafumi,
senior researcher in nanotechnology strategy. This meeting, one in an ongoing
series, attracted over 50 representatives from government, industry and busi-
ness, and was reported in Nikke: Nanotechnology. Such was the interest in
the social and ethical dimension of nanotechnology that Hunt returned to
Japan in March 2005, with a travel grant from the University of Surrey, and
spoke on the subject at two more universities and at the Tsukuba branch of
AIST at the invitation of Dr Abe Shuji, deputy director of the Nanotechnology
Research Institute. The unswerving support and kindness of Professor
Matsuda Masami has made these busy itineraries in Japan run smoothly,
with a little help from the speed and precision of the shinkansen (bullet train).
Subsequent brief joint articles by Matsuda and Hunt in three Japanese journals
introduced some specific questions regarding the social implications and risks
of nanotechnology to the scientific and professional community in Japan.
(Note that in this book, for Japanese names we have followed the Japanese
convention of placing the family name first.)

Hunt also wishes to record the support of his colleagues in the Nanotech-
nology Forum at the University of Surrey, especially Professor Gary Stevens
(polymer science), Professor Ugur Tiiziin (process engineering), and Professor
Roland Clift CBE, pioneer of the life cycle approach to environmental manage-
ment. Professor Robin Attfield (environmental philosophy) and Professor
Steven Norris (cultural studies) provided opportunities for challenging
questions at a Cardiff University seminar led by Hunt in November 2003.
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Michael Mehta’s interest in nanotechnology began in 2001 upon being
approached by an undergraduate student at the University of Saskatchewan
named Crystal Wallin. Wallin encouraged Mehta to consider the links between
nanotechnology and biotechnology and to eventually put together a grant
application to fund research on how developments in nanotechnology were
unfolding within Canada. This grant application was rejected by social science
peer reviewers from one of Canada’s major federal granting agencies with the
observation that one cannot study nanotechnology since it is nothing more
than ‘science fiction’. This spurred Mehta to develop an active programme of
research on the social impacts of nanotechnology.

Mehta is one of the few academics in Canada to explore the social and ethical
dimensions of nanotechnology. He has presented his work in this area in many
parts of the world: Canada, the US, the UK, Germany, Spain, Iceland and
Singapore. His presentations have been on a wide array of topics including
expanding the research base on risk perception and risk communication to
incorporate nanotechnology, the impact of nanotechnology on the enterprise
of science, the role of technological convergence as a driver of regulatory
reform, nanoethics, nanomedicine and its ethical and social challenges, nano-
technology and surveillance, nanotechnology and its anticipated economic
impacts, and the lessons that can be learned from biotechnology and nuclear
technology to assist in predicting the challenges posed by nanotechnology.

With Dr Linda Pilarski from the University of Alberta and others, Mehta
shares a CAD$1.5 million grant (2003-2008) from the Canadian Institutes of
Health Research (CIHR) to explore the social, ethical and legal issues related
to the development and use of microfluidic devices for genetic analysis. The
objective of this project is to develop microfluidics-based platforms having
photolithographically defined networks of microchannels whose versatility
has led to terms such as ‘lab on a chip’. These platforms are able to sort cells
and analyse their genomic profiles, individual genes, chromosomes and mito-
chondrial DNA, thereby bringing the benefits of the genomics and proteomics
revolutions to the clinic. These novel, integrated microfluidic platforms will
implement microsystems and nanoscience to develop automated, real time
multiplex cell manipulation and genetic analysis. Mehta’s role in this project
1s to: (1) assess how Canadians understand issues related to health information,
genetic testing and privacy; (2) assess how medical practitioners (oncologists) in
Canada perceive the use of microfluidic platform technologies for clinical
applications; and (3) to hold consensus conferences on the risks and benefits
associated with the use of microfluidic platform technologies for non-clinical
purposes. In all likelihood this innovation will be the first available consumer
application of a medical device that incorporates nanotechnology.

Mehta wishes to thank Zaheer Baber, Timothy Caulfield, Abdallah Daar,
Edna Einsiedel, Linda Goldenberg, Jose Lopez, Chris MacDonald, Lori
Sheremeta, Peter Singer, Crystal Wallin and Gregor Wolbring for the intellec-
tual stimulation and debate over the years. Together we are the nanotechnology
and society cohort that has helped make Canada a significant player in this
field of inquiry. Mehta also wishes to thank his spouse Kathy Edwards for
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her assistance with this book. Kathy did much of the original formatting to get
the manuscript ready for peer review.

Chapters 2, 3, 4, 10 and 17 come from a special issue on nanotechnology of
the Bulletin of Science, Technology and Society (February 2004). That issue of
the journal, co-edited by Michael Mehta and Zaheer Baber, included several
other contributions that add to a slowly accumulating literature in nano-
technology within the Science, Technology and Society field. Chapter 20 by
Lori Sheremeta is drawn from a special issue on nanotechnology of the
Health Law Review (autumn 2004). Chapter 11, John Balbus et al, ‘Getting
Nanotechnology Right the First Time’, is reprinted with permission from
Issues in Science and Technology, summer 2005, pp65-71, copyright 2005 by
the University of Texas at Dallas, Richardson, US. All remaining contributions
in this volume have been originally commissioned for this book.

Responsibility for the views expressed in this volume lies only with the co-
editors and the individual contributors.

Geoffrey Hunt, Guildford, UK
Michael Mehta, Saskatoon, Canada
28th November 2005
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