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Foreword
The Hon Justice Michael Kirby AC CMG

I became aware of the subjects of this book almost by accident. In the early
1980s, when HIV/AIDS so unexpectedly came upon the world, I was
invited by that fine epidemiologist turned international civil servant, Dr
Jonathan Mann, to join the World Health Organisation inaugural Global
Commission on AIDS.

This experience threw me into close contact with some of the leaders of
medical science at the time, including Robert Gallo and Luc Montagnier,
the two scientists who first isolated the virus that causes AIDS. I was soon
attending meetings with leading biomedical experts and hearing them
describe their experiments, their dreams and hopes.

How clearly I remember the predictions of those days that we would have
a vaccine against HIV transmission within a decade or so and a cure within
twenty years. Despite all the talent and the investment of great resources,
the world still has no safe vaccine. There is no cure, although remarkable
advances have occurred in the development of antiretroviral drugs, some of
them actually produced earlier and for other purposes but put to work in
the battle against AIDS, often with remarkable efficacy.

Looking at those conferences from the outside, as a non-scientist, I could
not help but contrast the two moods that were often present in the debates.
I do not refer to the moods of optimism and pessimism, although we alter-
nated between hope and despair as one product after another looked
promising but then dashed our expectations. The contrast in moods to
which I refer was between those scientists of the old school who preached
that the pandemic was a great moral challenge for our species and that
advances would best be secured by endeavours of pure science, working by
serendipity with free sharing of knowledge and research. And those of the
new school who saw the hope of progress as lying in huge investments in
scientific experimentation which, they assured us, would ultimately
produce the vaccine and cure and deliver a couple of Nobel prizes into the
bargain.

The foremost proponent of the pure science theory was a young American
biochemist, David Baltimore. A decade and more before HIV burst upon the
world, he had begun investigating a rare simian retrovirus that existed in
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African chimpanzees. When the human retrovirus we now know as HIV
appeared, it was David Baltimore’s research that cut a decade off the time of
the ensuing investigations. He had not conducted his research for the glitter-
ing prizes of financial gain and investment profits. I do not believe that he
was even motivated by the hope of a Nobel Prize, although that was duly
awarded to him. His basic motivation was human curiosity. He was intrigued
by the peculiarities and cleverness of the virus that he studied.

Baltimore’s story provides an important antidote to those who think that
the greatest leaps of science are always made in committees like that of the
Manhattan Project and as a result of huge capital investments. On the con-
trary, sometimes the biggest leaps in scientific knowledge, essential to the
most important technological breakthroughs, come about just because
human beings are puzzled and want to get to the bottom of an intriguing
problem.

At the HIV meetings, scientists began to speak of the biotechnology rev-
olution that was underway in the United States following the closely
divided decision of the Supreme Court of that country in Diamond v
Chakrabarty, with which Dr Rimmer begins this book. That decision was
announced by the Supreme Court in 1980. By five Justices to four, the
Court found that Ananda Chakrabarty’s patent application in respect of an
oil-eating bacteria, constituted either a manner of manufacture or a com-
position of matter and was therefore patentable under United States law.

That decision was one of those turning points in legal history, like
Donoghue v Stevenson (1932) (on the law of negligence), Brown v Board of
Education (1954) (on equal rights for racial minorities), or the Engineers
Case (1920) (on the literalist interpretation of the Australian Constitution
1901).

It is interesting, but futile, to speculate on what might have happened for
the subjects of this book if Chief Justice Burger, who wrote the majority
opinion of the Court, or one of those Justices who concurred with him, had
slipped on an oily substance whilst climbing the beautiful marble stairs to
his chambers in the Supreme Court building, momentarily distracted by the
aspirational legend: ‘Equal Justice Under Law’. If the Court had been
evenly decided or if the vote had affirmatively gone the other way, the
momentum of which the scientists spoke in those early AIDS colloquia
might have turned out quite differently.

In the curious manner of these things, my encounter with the interna-
tional scientific, legal and public health experts working on HIV/AIDS led
to subsequent appointments that kept me in close touch with these fasci-
nating experimental scientists. In quick succession, I was added to the
Ethics Committee of HUGO (the Human Genome Organisation) and to
the International Bioethics Committee of UNESCO (IBC).
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This was an exciting time to be working with HUGO. It stood on the
brink of the completion of the map of the entire human genome. That was
an achievement that came to pass in 2001, suitably enough, just in time for
a new millennium. In the meetings of the HUGO Ethics Committee, and
of the UNESCO IBC, the participants were challenged by new develop-
ments that had arisen in the United States, possibly stimulated by the
outcome in Dr Chakrabarty’s case.

One of these developments was the enactment of new federal laws, pro-
posed by the Reagan administration, obliging American institutions,
funded by federal subventions, to secure intellectual property protection for
their original work as the price for the support of American public money.
How many times I heard leading scientists lament the demise of the previ-
ous culture of unrestricted scientific exchange in the fields of biomedicine.
Instead, now, they and their institutions were required by law to install intel-
lectual property protection. With federal gold came obligations to defend
what was increasingly seen as a crucial source of America’s national income.
Coinciding with the developments in the United States, the moves in the
World Trade Organisation, the negotiation of the TRIPS Agreement (1994)
and the Doha Declaration on Public Health and the TRIPS Agreement 2001
sought new ways to regularise and internationalise the technological and
legal culture that flowed in the wake of Diamond v Chakrabarty.

At meetings with participants from developing countries, both in the
context of international responses to the AIDS pandemic (by now the
responsibility of UNAIDS) and in the context of HUGO and the IBC,
developments of intellectual property law in Western countries were vehe-
mently denounced. For the civil society organisations representing the
poor, the infected and the sick, the new developments of intellectual prop-
erty protection of biological inventions were not exciting means to promote
scientific investment and experimentation that would help cure the world’s
ills. Instead, they were condemned as a new form of Western hegemony.

The old Empires might have faded away. But at conference after confer-
ence I heard delegates from poorer countries proclaim that intellectual
property law, as it was advancing in the world, would strangle the poorer
nations. It would put them in perpetual thrall to the pharmaceutical cor-
porations of the wealthy states. Moreover, those states would invest their
capital not in the diseases that afflicted most of humanity but in the prod-
ucts that would quickly recoup the largest financial returns. As it was often
put: ‘Face creams before malaria’. For the critics, intellectual property law
had become the medium to divert the erstwhile noble dream of medical
inquiry into a debased handservant of global capital movements, many of
them flowing in the direction of the United States under free trade agree-
ments which were insistent in this respect.
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In 2001, just before the preliminary draft of the sequence of the human
genome was published, UNESCO convened an international symposium
in Paris on the topic of Ethics, Intellectual Property and Genomics. I
chaired the concluding session. Many of the debates, outlined above, came
to a head. The differences seemed irreconcilable. In the outcome, the
Director-General of UNESCO invited the IBC to draft a new Universal
Declaration on Bioethics and Human Rights. I chaired the drafting com-
mittee. The object of the project was to attempt a reconciliation of the
ancient discipline of medical bioethics (initiated by Hippocrates and his
equivalents in ancient times and by the medical and scientific professions
since) and universal human rights (largely developed by lawyers in the wake
of the devastating events of the Second World War and its aftermath).

Eventually this Declaration was adopted by the IBC. It was modified by
governmental committees to reflect political and economic concerns. As so
modified, it was adopted unanimously by the General Conference of
UNESCO in October 2005. Some of the provisions of the Declaration
reflect biological debates that emerged in the early days of HIV/AIDS and
later as the Human Genome Project moved its conclusion.

This is not the place to explain the principles that were endorsed in the
Declaration. However, the headings will indicate the guiding rules which the
international community accepted in principle. Thus, Article 3 insists on
respect for human dignity and human rights. Article 4 demands a balance
between benefits and risks of harm. Article 8 insists on respect for human
vulnerability and personal integrity. Article 10 asserts the fundamental
equality of all human beings and the demand that they be treated justly and
equitably. Article 11 expresses the principle of non-discrimination and non-
stigmatisation. Article 12 reflects the need for respect for cultural diversity
and pluralism. Several articles (13, 15 and 16) are concerned with human sol-
idarity and cooperation across borders; the obligation to share benefits of
science and technology; and the need to protect future generations. Article
14 insists on the obligation of science to respect social responsibility and to
advance human health. Article 17 demands protection of the environment,
the biosphere and biodiversity.

There are many other provisions in the Declaration that are worthy of atten-
tion. They grow out of the recognition, reflected in Dr Rimmer’s book, that we
stand on the brink of amazing and exciting developments of science and tech-
nology that, overwhelmingly, will be for the benefit of humanity. We must
ensure that these developments occur and go forward in a world that under-
stands and cherishes the essential unity of the human species and its inter-
dependence with other living things in a biosphere, itself a living phenomenon.

In a sense, human beings are trustees for all living things. Law is ulti-
mately a servant of our species. At the present moment in human history,
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it is unfortunate that we have not had the time, the will or the imagination
to think freshly about the intellectual property regimes that would be suit-
able for the astonishing advances that are occurring about us. Instead,
beginning with Diamond v Chakrabarty, we have built on the old legal
regimes that were originally created for the age of sailing ships, wheels and
cogs and machinery. Some developments in the applicable law have
occurred. They are described in these pages. However, the fundamental
ethical questions remain those debated in Diamond v Chakrabarty and
reflected in the UNESCO Universal Declaration on Bioethics and Human
Rights.

Dr Rimmer’s book is a marvellous introduction to a crucial topic of our
time. He writes engagingly, provocatively and always with good humour. A
highly technical and complex area of law has been reduced to clear descrip-
tions and searching analysis. Truly, this is an important book on an essen-
tial topic that will help define the ethics of a future that includes nothing
less than the future of our species.

Michael Kirby
Canberra, 1 October 2007
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Preface

furphy n. (pl.furphies). 1 a false report or rumour. 2 an absurd story.
adj. (furphier, furphiest) absurdly false, unbelievable:
that’s the furphiest bit of news I ever heard. (Australian Oxford Paperback
Dictionary, 1996)1

In the nineteenth century, patent law provided exclusive rights to inventors
in respect of mechanical inventions, but it did not extend such protection
to biological inventions. My mother’s family hail from Shepparton in the
Goulburn Valley in Victoria, Australia. In 1873, the blacksmith, John
Furphy, set up a forge in the town, and produced a range of farm machin-
ery. He was awarded a Victorian colonial patent in respect of a ‘grain strip-
ping machine’ in 1882.2 The invention won first prize at the Grand National
Show in 1884, and enjoyed great popularity at agricultural fairs. The
Furphy Foundry became most famous for the Furphy Water Cart, with its
catchy advertising slogan, ‘Good, better, best/ Never let it rest/ Until your
good is better/ And your better best.’ After the Water Cart was used by the
Australian army in World War I, the word ‘furphy’ became a byword
for gossip, idle rumour and tall stories. John’s brother, Joseph Furphy,
wrote the classic work of Australian literature, Such is Life, while working
at the foundry.3 The Furphy family were inventive in both the arts and the
sciences.

Since the time of John and Joseph Furphy, patent law has become unrec-
ognizable. With federation, the Australian Federal Government gained the
exclusive power to make laws with respect to intellectual property, includ-
ing patents of invention. Moreover, the Australian Patents Act 1990 (Cth)
has been heavily influenced by international treaties, such as the TRIPS
Agreement 1994, and the Australia–United States Free Trade Agreement
2004. Once the province of mechanical inventions and chemicals, patent
law has expanded in its scope to cover all sorts of biological inventions,
including micro-organisms, plants and animals; methods of human treat-
ment, pharmaceutical drugs and research tools; and human genes, stem
cells and tissues. No doubt, some of these inventions would seem to be far-
fetched and incredible ‘furphies’. The mechanical engineers of the ilk of
John and Joseph Furphy have been joined by new species of inventors:
micro-biologists, plant and animal breeders, genetic engineers, stem cell sci-
entists and nanotechnology developers. This book considers how the
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patent system, a product of the industrial revolution, has accommodated
and adapted to the recent developments in the life sciences.

I have been fortunate to have received such support and mentoring from
a number of teachers of intellectual property. Professor Peter Drahos at
Regnet, at the Australian National University, first sparked my interest in
intellectual property and biotechnology. My doctoral supervisor, Professor
Kathy Bowrey, of the University of New South Wales, provided the sage
advice that ‘patents could be fun’ and taught the art of writing about intel-
lectual property in an accessible way. Professor Jill McKeough of the
University of Technology Sydney has always been a stalwart supporter.
Professor Brad Sherman from the University of Queensland has enlarged
my vision of patent law, with his historical vision of biological property.

This book was written at the Australian National University College of
Law. I am grateful for the academic freedom that I have been given by the
leadership of this institution, including the Dean, Professor Michael Coper
and the Head of School, Professor Stephen Bottomley, and his predeces-
sor, the late great, Professor Phillipa Weeks. I have also appreciated the
insights of Dr Don Anton, Dr Thomas Faunce and Matthew Zagor whose
work intersects with my own. A small army of research assistants and
Summer Research Scholars have worked with me over the years, including
Katrina Gunn, Ishtiaque Omar, Elsa Gilchrist, Jessica Graham, Christine
Henry and Paul Clarke.

This book has been written in the research centre, the Australian Centre
for Intellectual Property in Agriculture (ACIPA), which is based at the
Australian National University, the Griffith University and the University
of Queensland. I am grateful for the help and support of all the researchers
and administrators who have worked under its banner. In particular, I am
indebted to Antony Taubman for providing such a good introduction to
issues associated with gene patents, access to genetic resources and tradi-
tional knowledge. My knowledge of intellectual property and biotechnol-
ogy has been augmented by friends of the centre, such as Geoff Budd and
John Lovett of the Grains Research and Development Corporation. I have
also learnt much from visiting keynote speakers to the ACIPA conferences,
especially Dr Mildred Cho of Stanford University, Professor Mark D. Janis
of the University of Iowa College of Law, Dr Margaret Llewelyn of the
University of Sheffield and Dr Kate Murashige of Morrison & Foerster. I
have also been grateful for the intellectual insights of fellow travellers, Dr
Dianne Nicol of the University of Tasmania, and Dr Janet Hope of Regnet
at the Australian National University.

My understanding of intellectual property and biotechnology has been
enriched by conversations and dialogues with a number of scientists,
researchers, geneticists and technology transfer managers, including
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Dr Vijoleta Braach-Maksvytis of the Commonwealth Scientific and
Industrial Research Organisation (CSIRO); Dr Hugh Dawkins of the
Genomics Directorate of the Department of Health in Western Australia;
Professor Simon Easteal of the John Curtin Medical Research School at
the Australian National University; Professor Wayne Hall of the Institute
for Molecular Biosciences at the University of Queensland; Professor John
Mattick, co-director of the Institute for Molecular Biosciences at the
University of Queensland; Professor Nicos Nicola of the Walter and Eliza
Hall at the University of Melbourne; Dr Peter O’Leary of the Genomics
Directorate of the Department of Health in Western Australia; Professor
Ron Quinn, director of Astra Zeneca R&D; Professor Rodney Scott of the
John Hunter Hospital; Professor John Shine of the Garvan Institute of
Medical Research; Professor Grant Sutherland, the director of the
Cytogenetics department of the Women’s and Children’s Hospital and the
former chairman of the Human Genome Organisation (HUGO); Dr
Kathy Tucker of the Prince of Wales Hospital; and Associate Professor
Paul Waring of the Peter MacCallum Cancer Institute. I have also been
kept up-to-date with the latest developments in intellectual property and
biotechnology by a number of Australian journalists, including Jonathon
Holmes, Danny Kingsley, Leigh Dayton, Judy Skatssoon and Deborah
Smith.

The construction of this book has also been aided by conversations and
dialogues with members of government agencies and institutions. I have
been much assisted by Dr Doug Waterhouse of the Plant Breeders’ Rights
Office; Geoff Burton of the Department of the Environment and Heritage;
and Dr Ian Heath of Australia. I have consulted members of the law reform
bodies, Australian Law Reform Commission and the Canadian
Biotechnology Advisory Committee. This research has been supported by an
Australian Research Council Discovery Project, ‘Gene patents in Australia:
options for reform’ (2003–05) and an Australian Research Council Linkage
Project, ‘The protection of botanical inventions’ (2003).

I am grateful for the productive dialogues that I had in Canada
with Professor Michael Geist, Jeremy de Beer and Marcus Bornfreund of
the University of Ottawa Law and Technology Programme, Yann Joly of
the University of Montreal, Professor Margaret Ann Wilkinson of the
University of Western Ontario and Professor Myra Tawfik of the
University of Windsor. I have also learnt much from conversations in
Scandinavia with Eva Hemmungs Wirten of Uppsala University, Mathias
Klang of Göteborg University, and Lee Davis of the Biotech Business
School of Copenhagen University.

I am also obliged for the support of a number of academics from other
institutions, including Dr Kirsten Anker of McGill University, Dr Livio
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Dobrez of the Australian National University, Associate Professor Andrew
Kenyon of the University of Melbourne and Professor Carolyn Sappideen
of the University of Western Sydney. I am also indebted to my friends for
their sage advice, who include Dr Rachel Bacon, Dr Alastair Blanshard,
Kevin Boreham and Edwin Cho, Helen and James Chisholm, Janine
Lapworth, Dr Simone Murray, Dr Kristin Natalier and Al King, Dan
Neidle, Dr Mark Nolan, Tanya Richards-Pugh and Ivan Sun.

I am most grateful for the support and help of the publisher, Edward
Elgar, and his team, including Luke Adams, Nep Elverd and Kate Pearce,
from the eureka moment of inspiration through to the long, hard process
of publication.

I am grateful to my parents, Professor Peter Rimmer and Dr Susan
Rimmer, for providing me with such good genetic stock, and nurturing my
scholarship. My grandmother, Joane Ford, has been an inspiring corre-
spondent. My siblings, Joe Rimmer and Rachel Rimmer, have offered great
support over the years. My children, Marina Rimmer and Joshua Rimmer,
have provided me with much joy and distraction. I am also most grateful to
all the child-care workers at the University Pre School and Child Care
Centre for looking after them so well, while I have been writing this book.
As always, my wife, Susan Harris Rimmer, has provided great love, for-
bearance and inspiration. Her suspicions about biotechnology have been a
perfect foil to my own enthusiasm for the miracles of modern science.

NOTES

1. Ludowyk, F. (ed.) (1997), ‘Ozwords: Furphy’, http://www.anu.edu.au/andc/ozwords/
November_97/, November.

2. Furphy, J. (1882), ‘Grain stripping machine’, Victorian Patent No: 3297.
3. Furphy, Joseph (1903), Such is Life: Being the Diary of Certain Extracts from the Diary of

Tom Collins, Melbourne: Oxford University Press.

xiv Intellectual property and biotechnology



Introduction

In a witty satire of prevailing patenting practices, the English poet and part-
time casino waitress, Donna MacLean, sought a patent application –
GB0000180.0 – in respect of herself.1 She explained that she had satisfied
the usual patent criteria in that she was ‘novel’, displayed an ‘inventive
step’, and was eminently ‘useful’:

It has taken 30 years of hard labor for me to discover and invent myself, and now
I wish to protect my invention from unauthorized exploitation, genetic or oth-
erwise. I am new: I have led a private existence and I have not made the inven-
tion of myself public. I am not obvious.2

MacLean quipped that she had many industrial applications: ‘For example,
my genes can be used in medical research to extremely profitable ends – I
therefore wish to have sole control of my own genetic material.’3 She
explained the serious motives that lay behind her stunt: ‘There’s a kind of
unpleasant, grasping, greedy atmosphere at the moment around the
mapping of the human genome . . . I wanted to see if a human being could
protect their own genes in law.’4 The episode raises larger questions about
the philosophy, ethics and politics of ‘patenting lives’.5

The contemporary debate over patent law and biological inventions is not
new. There has been a long-standing controversy over the grant of monopo-
lies in respect of scientific inventions and technologies. In the sixteenth
century, English monarchs granted monopoly privileges to inventors and
imports of new technology in return for the payment of royalties to the
Crown.6 The courts objected to the Crown rewarding political patronage
with trading monopolies.7 The English Parliament sought to constrain the
exercise of such royal prerogatives. The first modern patent legislation, the
Statute of Monopolies 1623 (UK), limited the grant of monopolies to
the ‘first and true inventors’ of ‘any manner of new manufactures of the
realm’, so long as they were ‘not contrary to the law, nor mischievous to the
state, by raising prices of commodities at home, or hurt of trade, or gener-
ally inconvenient’. As it first developed, there was no clear procedure for the
grant of patents. The process of obtaining patent protection was slow, expen-
sive and cumbersome. In the midst of the industrial revolution, the English
Parliament sought to reform the administration of patents.8 In particular,
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patent applicants were required to define their claims to an invention in
written documents known as specifications. The Paris Convention for the
Protection of Industrial Property 1883 established an international union for
the protection of industrial property – including protection for patents,
trademarks and designs. Since that time, there have been a number of
national, regional and international legal developments, which have created
the modern network of patent offices.

Patent law grants exclusive economic rights in respect of the use and
exploitation of inventions, in order to benefit society through encouraging
innovation, and promoting the disclosure of scientific knowledge.9 Binnie 
of the Supreme Court of Canada has described the ‘patent bargain’ in these
terms:

A patent, as has been said many times, is not intended as an accolade or civic award
for ingenuity. It is a method by which inventive solutions to practical problems are
coaxed into the public domain by the promise of a limited monopoly for a limited
time. Disclosure is the quid pro quo for valuable proprietary rights to exclusivity
which are entirely the statutory creature of the Patent Act. Monopolies are asso-
ciated in the public mind with higher prices. The public should not be expected to
pay an elevated price in exchange for speculation, or for the statement of ‘any mere
scientific principle or abstract theorem’, or for the ‘discovery’ of things that
already exist, or are obvious. The patent monopoly should be purchased with the
hard coinage of new, ingenious, useful and unobvious disclosures.10

Members of the World Trade Organization (WTO) are required to provide
patent protection for ‘any inventions, whether products or processes, in all
fields of technology, provided that they are new, involve an inventive step
and are capable of industrial application’.11 The extent of patent protection
is further limited in terms of territory and temporality. Patent protection is
limited to the jurisdiction within which the grant was made. Nation states
must provide protection of patents for 20 years from the filing date.12 In
certain exceptional circumstances, pharmaceutical drug patents may
obtain an additional extension of the patent term for up to five extra years.

Furthermore, there are a number of legal doctrines which facilitate
access to patented inventions. Members of the WTO can provide ‘limited
exceptions to the exclusive rights conferred by a patent’, such as a defence
of experimental use, and a safe harbour for research in respect of pharma-
ceutical drugs.13 Moreover, nation states can allow for use of the subject
matter of a patent without the authorization of the right holder, including
use by the government or third parties authorized by the government.
There is also scope for competition measures ‘to prevent the abuse of intel-
lectual property rights by right holders’.14 Countries also have the capacity
to exclude from patentability inventions on the grounds of public order and
morality.15
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Patent law has become a sprawling empire, exercising dominion over a
wide range of scientific fields and technologies, with few limits or bound-
aries. Over the last century, Parliaments, Courts and the Patent Offices
round the world have progressively and incrementally expanded the limits
of patentable subject matter, until ‘anything under the sun that is made by
man’ has been considered to be patentable. Initially, patent offices granted
patents in respect of micro-organisms, such as yeasts, moulds, fungi, bac-
teria, algae, cell lines, viruses and protozoa. Then, intellectual property
rights were incrementally extended to plants: the Plant Patent Act 1930
(US) provided protection in respect of asexually reproduced varieties of
plants; plant breeders’ rights offered exclusive rights in respect of sexually
reproducing plants; and finally patent protection was granted in respect of
traditionally bred plants, hybrid plants and genetically modified crops.
Patent law also enveloped the animal kingdom: after it was recognized that
polyploid oysters could constitute patentable subject matter, patents were
sought in respect of the Harvard oncomouse, model organisms, such as
drosophila, mice and zebra fish, and even methods to clone animals, such
as Dolly the Sheep.

The prohibition against patenting methods of human treatment has been
lifted in a number of Western jurisdictions. Patents have thus been sought
in respect of medical devices, surgical techniques and diagnostic tests, as
well as research tools, pharmaceutical drugs and personalized medicine.
More recently, of course, patents have been granted in respect of human
tissues, genes, stem cells and somatic nuclear cell transfer, so-called ‘thera-
peutic cloning’. There remain few taboo inventions under patent law:
perhaps only human cloning and animal–human hybrids remain clearly
outside the scope of patentable subject matter. The limits of patentable
subject matter have even been stretched to accommodate frontier tech-
nologies, such as bioinformatics, proteomics, pharmacogenomics and
nanotechnology.

Patent loyalists – lawyers, patent attorneys and policy makers, as well as
members of the pharmaceutical and biotechnology industries – have defended
the expansion of the patent system to include biological inventions.16 They
have maintained that the patent system has achieved its objectives of encour-
aging innovation, boosting investment in research and development, and facil-
itating access to scientific information. The peak body, the Biotechnology
Industry Organization (BIO), is exemplary in its defence of the extension of
patent protection in respect of biotechnological inventions:

For over 200 years the carefully crafted intellectual property laws have been the
driving force for innovation and progress in the United States. The U.S. patent
system fosters the development of new products and discoveries, new uses for
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old products and employment opportunities for millions of Americans.
Nowhere is this more apparent than in the biotechnology arena. The biotech-
nology industry as we know it did not exist prior to the landmark Supreme Court
decision of Diamond v. Chakrabarty in 1980, where the court held that anything
made by the hand of man was eligible for patenting. Since this decision, the
biotechnology industry has flourished and continues to grow. Strong intellectual
property protection is essential to the success, and in some instances to the sur-
vival, of the over 1,200 biotechnology companies in this country. For these com-
panies, the patent system serves to encourage development of new medicines and
diagnostics for treatment and monitoring of intractable diseases, and agricul-
tural and environmental products to meet global needs.17

BIO emphasizes that patent protection is an invaluable incentive for both
capitalists and scientists alike: ‘Enticed by the prospect of the market exclu-
sivity afforded by U.S. patent protection, U.S. entrepreneurs and scientists
expend great resources to develop and produce cutting edge biotechnology
products.’18 The peak body emphasizes: ‘Patents provide the needed assur-
ance for investors to risk the capital necessary in the long development
process; e.g. that his/her investment cannot only be recouped but also gen-
erate a profit.’19 The group believes that the model of the United States
patent system should be emulated by other countries. ‘BIO takes an active
role in educating policymakers, opinion leaders and the public at large,
both in the U.S. and abroad, about the value of the biotechnology sector.’20

By contrast, a number of commentators argue that the patent system can
accommodate new technologies within its framework, but only through the
flexible use of patent doctrines and administrative guidelines. Dan Burk
and Mark Lemley maintain that, under a façade of technology neutrality,
the patent system is technologically specific in the way that it deals with new
technologies:

This seeming paradox – a monolithic legal incentive for wildly disparate indus-
tries – is resolved by the realization that, despite the appearance of uniformity,
patent law is actually as varied as the industries it seeks to foster. Closer exami-
nation of patent law demonstrates that it is unified only in concept. In practice
the rules actually applied to different industries have shown increasing diver-
gence. The best examples of such divergence are found in biotechnology and
computer software cases, where the courts have applied the common legal stan-
dards of obviousness, enablement, and written description in ways that differ
radically in result. As a practical matter, it appears that although patent law is
technology-neutral in theory, it is technology-specific in application.21

These authors question whether patent law should explicitly attempt to
tailor protection to the needs of specific industries, as many have suggested.
Instead, they suggest that Patent Offices and courts should make use
of existing policy levers within patent law to address and respond to new
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technologies: ‘The great flexibility in the patent statute presents an oppor-
tunity for courts to take account of the needs and characteristics of different
industries.’22 Burk and Lemley, in particular, mention a number of existing
doctrines, such as prohibition against the patenting of abstract ideas;
the level of skill of a person skilled in the art; secondary considerations
of inventiveness; the criteria of utility; written description requirements;
various indicia of patent infringement; and the defence of experimental use.
They also identify a number of other potential policy levers, such as the pre-
sumption of validity; anti-trust considerations; and the use of remedies,
such as injunctions.

Law reformers have recommended that the patent system could be
reformed and improved, so that it is better adapted to the unique problems
presented by gene patents. They have made both recommendations for pro-
cedural reform, in terms of patent administration and examination stan-
dards, as well as substantive reform, such as raising the threshold of patent
criteria in respect of novelty, inventive step and utility, and expanding the
exceptions to patent infringement. In its inquiry into gene patenting and
human health, the Australian Law Reform Commission (ALRC) com-
mented:

The ALRC has adopted a nuanced approach to reform, which recognises both the
generality and longevity of the patents system, on the one hand, and the new chal-
lenges generated by human genetic science and technology, on the other. There are
many different points at which the patent system might be reform to address the
actual and anticipated problems posed by the patenting of genetic materials and
technologies. This does not mean that reform must be sought at every point, but
rather that intervention – where needed – should be directed to those areas in
which it will be most effective . . . The Report makes important recommendations
for reform but it does not suggest any radical overhaul of the patent system.23

The Commission was exemplary of a model of a minimalist, liberal and
rational law reform, with its ideals of technology neutrality, regulatory
flexibility and legislative compromise. Similar approaches were taken in other
jurisdictions, by sister reform bodies such as the Canadian Biotechnology
Advisory Committee,24 the Nuffield Council on Bioethics,25 The New
Zealand Royal Commission on Genetic Modification,26 the National
Academy of Sciences,27 and the National Research Council.28

In a classic paper that captured the zeitgeist, Michael Heller and Rebecca
Eisenberg speculated that biomedical research suffered from the ‘tragedy of
the anticommons’.29 The authors contended: ‘A proliferation of intellec-
tual property rights upstream may be stifling life-saving innovations further
downstream in the course of research and product development’.30 Heller
and Eisenberg elaborated:
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Thirty years ago in Science, Garrett Hardin introduced the metaphor ‘tragedy
of the commons’ to help explain overpopulation, air pollution, and species
extinction. People often overuse resources they own in common because they
have no incentive to conserve. Today, Hardin’s metaphor is central to debates in
economics, law, and science and is a powerful justification for privatizing
commons property. Although the metaphor highlights the cost of overuse when
governments allow too many people to use a scarce resource, it overlooks the
possibility of underuse when governments give too many people rights to
exclude others. Privatization can solve one tragedy but cause another. Since
Hardin’s article appeared, biomedical research has been moving from a
commons model toward a privatization model.31

Heller and Eisenberg concluded: ‘An anticommons in biomedical research
may be more likely to endure than in other areas of intellectual property
because of the high transaction costs of bargaining, heterogenous interests
among owners, and cognitive biases of researchers.’32

There have been a number of empirical studies, which have investigated
the impact of gene patents upon scientific research, communication and
innovation.33 The evidence has been inconclusive. Reviewing the available
empirical evidence, the eminent panel of Tim Caulfield, Robert Cook-
Deegan, F. Scott Kieff and John Walsh questioned whether the phenome-
non of the anti-commons had materialized:

The evidence regarding the anticommons and restricted access concerns is
clearer. The empirical research suggests that the fears of widespread anticom-
mons effects that block the use of upstream discoveries have largely not materi-
alized. The reasons for this are numerous and are often straightforward matters
of basic economics. In addition to licensing being widely available, researchers
make use of a variety of strategies to develop working solutions to the problem
of access, including inventing around, going offshore, challenging questionable
patents and using technology without a license.34

There is an important gap, though, between the opinions of the inter-
pretative community of lawyers, patent attorneys, business managers
and policy makers, and wider public opinion about patenting life forms.
R. Stephen Crespi noted in his report for the Organisation for Economic
Co-operation and Development (OECD) that there is ‘a large gap between
the views of experts and public opinion about problems engendered by the
patenting of genetic inventions’.35 Empirical evidence suggests that there is
widespread community concern about genetic patents.36 Technocrats may
wishfully like to think that the debate about the patentability of genes has
been conclusively resolved; however, the question is still very much an
open-ended subject of passionate debate in the wider community.

Bioethicists have maintained that ethical considerations are and
should be relevant in assessing applications for gene patents.37 The current
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manner of manufacture test is not sufficient to accommodate such con-
siderations. An independent body should become relevant in assessing
ethical considerations related to assessing applications for gene patents.
In an article in the Lancet, Richard Gold and Timothy Caulfield argue
that the patent system can address ethical concerns in biotechnology: ‘The
patent system provides a useful mechanism by which to address ethical
and social concerns in biotechnology, not because patents are necessarily
the cause of concern, but because the system for granting them provides
a practical way to regulate compliance with ethical and social values.’38

The Canadian academics propose that patents for inventions that present
social and ethical questions should be subject to suspension by an inde-
pendent, transparent and responsible tribunal made up of specialists
in ethics, research and economics. This suspension should be reversible
so that, when the social or ethical concerns have been addressed in appro-
priate manner, the suspension can be lifted. Although controversial, such
a flexible mechanism would assist governments and industry in enhanc-
ing public support for patents in the biotechnology area. The political
philosopher, Francis Fukuyama, has called for greater regulation of gene-
tic engineering.39

A number of commentators believe that sui generis regimes of intellec-
tual property should be minted to accommodate new technologies and
scientific developments.40 Special legislative schemes have been developed
to deal with plant breeders’ rights, and access to genetic resources. Sui
generis regimes have been mooted for all manner of other subject matter,
including scientific discoveries, animal breeders’ rights, genetic databases
and the protection of traditional knowledge. However, such an approach
seems increasingly unrealistic, given the broad expansion of patentable
subject matter in national jurisdictions, and the ratcheting up of minimum
obligations under international treaties.

There are also a number of patent abolitionists who contend that bio-
logical inventions should not be eligible for protection as patentable subject
matter. Jeremy Rifkin has been a long-time opponent of biotechnology,
generally, and gene patents, more particularly. He was involved in the
Diamond v Chakrabarty case as a friend of the court and has supported the
Human Chimera Patent Initiative as a means of critiquing the administra-
tion of the United States Patent and Trademark Office (USPTO). In The
Biotech Century, Jeremy Rifkin summarized his concerns about the com-
mercialization of life forms:

A handful of global corporations, research institutions, and governments could
hold patents on virtually all 100,000 genes that make up the blueprints of the
human race, as well as the cells, organs, and tissues that comprise the human

Introduction 7



body. They may also own similar patents on tens of thousands of micro-
organisms, plants, and animals, allowing them unprecedented power to dictate
the terms by which we and future generations will live our lives.41

Rifkin warns that ‘multinational corporations and governments are
already scouting the continents in search of the new “green gold”, hoping
to locate microbes, plants, animals, and humans with rare genetic traits that
might have future market value’.42

Following the lead of Jeremy Rifkin and the Peoples Business
Commission, a number of non-government organizations have expressed a
range of ethical and moral objections to the patenting of genes.43 Peter
Drahos and John Braithwaite have noted the increasing participation of civil
society groups in policy debates over the intellectual property rights: ‘The
decline of moral respectability of intellectual property rights has been
accompanied by increasing levels of transnational activism against the use
and extension of intellectual property regimes.’44 Scientists and researchers,
such as John Sulston, have contended that genes should not be patented
because they are scientific discoveries, products of nature and the common
heritage of human kind. Folk heroes such as Percy Schmeiser and farmers’
collectives, such as the Network of Concerned Farmers, have expressed con-
cerns that plant patents could undermine farmers’ rights to save seed, and
engage in traditional agricultural activities.45 Animal rights’ activists, such
as the American Anti-Vivisection Society, have protested that it is unethical
and immoral to patent animals, because they are sentient beings.46

Environmental groups have objected to the patenting of plants, animals and
human genes, complaining about the commodification of life forms.
Greenpeace, for instance, has declared: ‘Greenpeace opposes all patents on
genes, plants, humans and parts of the human body and regards the biodi-
versity of this planet as the common heritage of humankind.’47

Consumer organizations, such as Ralph Nader’s Consumer Project on
Technology, have campaigned for access to knowledge and access to essen-
tial medicines.48 Anti-biotechnology activists, such as the ETC Group,
have protested against the creation of monopolies in respect of new biolog-
ical technologies.49 Health activists, such as the Institut Curie, Médecins
Sans Frontières and the Treatment Action Campaign, have contended that
patents have undermined access to essential medicines.50 Religious denom-
inations have objected to the patenting of genes and stem cells on the basis
that life is sacred. Similarly, Indigenous communities and peak bodies like
the Indigenous Peoples Council on Biocolonialism, have complained that
they have been the victims of biopiracy through the assertion of patent
rights and other related forms of intellectual property.51 Anti-globalization
groups have objected to the impact of gene patents on developing countries,
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noting that research dollars and the beneficial effects of patented products
are concentrated in developed countries.52

This book contends that there is a need to reform intellectual property
and biotechnology in order to better accommodate scientific and techno-
logical developments. Sagely, Lester Thurow observed that the patent
system has become rigid and inflexible in its ‘technology-neutral’ approach:

Fundamental shifts in technology and in the economic landscape are rapidly
making the current system of intellectual property rights unworkable and
ineffective. Designed more than 100 years ago to meet the simpler needs of an
industrial era, it is an undifferentiated, one-size-fits all system. Although treat-
ing all advances in knowledge in the same way may have worked when most
patents were granted for new mechanical devices, today’s brainpower industries
pose challenges that are far more complex.53

It is submitted that the boundaries of patentable subject matter need to be
better demarcated and delimited, so as to preserve the public domain and
the scientific commons. The thresholds for the patent criteria of novelty,
inventive step and utility should be raised, so as to require more than merely
follow-on innovation. There should be an expansion of defences and excep-
tions to patent infringement, especially in respect of experimental use,
farm-saved seed and medical treatment. Innocent bystanders should not be
the subject of patent infringement actions. Bioethical concepts of informed
consent and benefit sharing should inform the operation of the patent
system. Moreover, there should be greater scope for the flexible use of com-
pulsory licensing, Crown use and competition law. Furthermore, patent law
needs to recognize the global nature of scientific inquiry, commonly fea-
turing ‘Big Science’ projects, which involve collaborations between the
public and private sectors.

In analysing intellectual property and biotechnology, this book draws
upon a mixture of methodologies, including the history of science,54 the
sociology of science55 and a comparative analysis of patent law, policy and
practice.56

First, this book is part of a larger project of seeking to document the his-
torical origins of the biotechnology industry. The Oral History Office of
Bancroft Library at the University of California has been conducting inter-
views with scientists, entrepreneurs and university administrators who were
involved in the development and commercialization of the life sciences.57

Drawing upon this work, Sally Smith Hughes has written a dazzling
case study of the Cohen-Boyer patent in respect of recombinant DNA.58

She argues that the patent was a turning point in the commercialization
of molecular biology and a harbinger of the social and ethical issues asso-
ciated with biotechnology today. Stephen Hall made an early attempt to
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document the race to synthesize a human gene, focusing upon Genentech,
Biogen, Eli Lilly and the University of California.59 Daniel Kevles has
written about key moments in the history of intellectual property and
biotechnology.60 The anthropologist Paul Rabinow has also told a number
of stories about the history of biotechnology. He has written accounts of
the polymerase chain reaction (PCR),61 the French genomics project62 and
the Icelandic genomics project by DeCODE Genomics.63 Similarly, the
sociologist Alberto Cambrosio and his collaborators have written a history
of scientific research into monoclonal antibodies.64 There is much to be
learned from such historical case studies.

Second, this text explores whether patent law, and allied rights, have an
impact on the social norms of scientific communities: in particular, Robert
Merton’s key values of universalism, communism, disinterestedness and
organized scepticism.65 Rebecca Eisenberg explores the potential negative
impact of patent rights on scientific norms in the field of biotechnological
research: ‘By providing such broad exclusive rights, patent law may aggra-
vate pre-existing conflict between scientific norms and the reward structure
of science.’66 Her collaborator, Arti Rai, supports this claim:

Legal rules and social norms are powerful and interdependent institutions for
shaping behaviour. Law-and-norms analysis represents a valuable tool for deter-
mining how these institutions should be deployed. Applying an efficiency-focused
variant of law-and-norms analysis to basic research in molecular biology reveals
that the federal government’s past efforts to displace information-sharing norms
with intellectual property rights have failed to recognize those contexts in which
invention and development goals are promoted more effectively through the
public domain than through privatization.67

By contrast, F. Scott Kieff is a naysayer who argues that intellectual prop-
erty rights are consistent with the norms of science: ‘It is not even clear that
the pre-1980 basic biological research community had a prescriptive norm
that specifically rejected patents, as distinct from other forms of intellectual
property.’68 Such arguments need to be grounded in historical and socio-
logical work about the understanding of intellectual property by scientists
at that time.

Third, this book considers how the legal problems in respect of biologi-
cal inventions have been addressed in a number of key jurisdictions, includ-
ing the United States, the European Union, Canada, Australia and New
Zealand. There have been noticeable tensions and rivalries between the
USPTO, the Court of Appeals for the Federal Circuit and the Supreme
Court of the United States. The United States Congress has debated a
number of legislative proposals in respect of biological inventions, such as
The Genomic Research and Diagnostic Accessibility Act 2002 (US), The
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Genomic Science and Technology Innovation Act 2002 (US) and the Genomic
Research and Accessibility Act 2007 (US). However, the United States
Government has been somewhat reluctant to implement such measures.
The Supreme Court of Canada has been divided between supporters of
gene patents and a cohort of naysayers who have ethical qualms about bio-
logical inventions. The Canadian Parliament has been noticeably slow to
adopt the recommendations of the Canadian Biotechnology Advisory
Committee.69

By contrast, the European Parliament passed the comprehensive
European Union Directive on the Legal Protection of Biotechnological
Inventions 1998 (EU). Nonetheless, there has been much debate amongst
member states over the implementation of this Directive. There has been
discord on the issues of gene patents and stem cell patents between the
European Parliament, the European Patent Office and specialist law reform
advisory bodies. Canada presents a striking hybrid of British, European
and North American influences on patent law.

In Australia, IP Australia, the Federal Court of Australia, and the High
Court of Australia have had to grapple with a number of frontier tech-
nologies. The Australian Law Reform Commission conducted an extensive
inquiry into gene patenting and human health; however, the Australian
Government has shown little inclination to implement its minimalist rec-
ommendations.70 The New Zealand Government has commissioned policy
papers on genetic engineering, and more particularly on the impact of gene
patents on human health.71

There has also been much debate about biological inventions in a number
of international forums. The Paris Convention for the Protection of
Industrial Property 1883 established a multilateral regime for the protection
of various forms of industrial property – including patents, trademarks
and designs. The UPOV Convention 1961, and its successors, the UPOV
Convention 1978 and the UPOV Convention 1991, provided a blueprint for
the development of a sui generis regime protection for plant breeders’
rights. The Patent Cooperation Treaty 1970 was designed to enable the filing
of an international patent application, which can be assessed for novelty by
a search of the prior art. The Budapest Treaty 1977 provided international
recognition of the deposit of micro-organisms for the purposes of patent
disclosure. The Rio Convention on Biological Diversity 1992 established a
framework for access to genetic resources of sovereign nation states on the
basis of prior informed consent and benefit sharing.72

The TRIPS Agreement 1994 clarified the existing criteria for granting a
patent, and also confined the nature of the exclusions to patentable subject
matter that can be applied in national patent laws.73 There has been much
debate about access to essential medicines under the TRIPS Agreement
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1994. The Doha Declaration on the TRIPS Agreement and Public Health
2001 recognized that nation states could take measures under patent law
to protect public health. The WTO General Council Decision 2003
acknowledged that member states could export pharmaceutical drugs to
developing countries.74 The United States has sought to increase the level
of patent protection through the means of bilateral agreements such as the
Australia–United States Free Trade Agreement 2004, and regional agree-
ments like the proposed Free Trade Area of the Americas. The World
Intellectual Property Organization (WIPO) has hosted policy debates
over intellectual property and development. The UNESCO Universal
Declaration on Bioethics and Human Rights 2005 has promoted the princi-
ples of informed consent and benefit sharing in respect of biomedical
research.75 The United Nations Permanent Forum On Indigenous Issues
has supported a rights-based approach to the protection of Indigenous
cultural heritage in order to provide better protection of traditional
knowledge.76

Chapter 1 investigates the progressive extension of patent protection to
micro-organisms. In Diamond v Chakrabarty, the majority of the Supreme
Court of the United States held by a majority of five to four that a new
strain of bacteria produced artificially by bacterial recombination was a
useful patentable invention.77 The decision was of wider significance. The
Supreme Court stated that ‘anything under the sun made by man’ was
patentable subject matter. It opened the way for the USPTO to take a broad
approach to statutory subject, and grant patents in respect of micro-
organisms and other biotechnological inventions. Without the sound and
fury of the Supreme Court of the United States decision, other jurisdictions,
such as Australia, the United Kingdom and Canada, came to similar con-
clusions that micro-organisms could indeed be patentable subject matter.78

Chapter 2 considers the relationship between patent law and plant breed-
ers’ rights in light of modern developments in biotechnology. It examines
how a number of superior courts have sought to manage the tensions and
conflicts between these competing schemes of intellectual property protec-
tion. The chapter considers the High Court of Australia case of Grain Pool
of Western Australia v the Commonwealth, dealing with Franklin barley.79

It also examines the significance of the Supreme Court of the United States
decision in JEM Ag Supply Inc v Pioneer Hi-Bred International Inc with
respect to utility patents and hybrid seed.80 The chapter considers the
Supreme Court of Canada case of Monsanto Canada Inc. v Schmeiser, in
which a Saskatchewan canola farmer was sued for infringing a patent on
glyphosate-resistant canola.81 It considers the implications of the decision
for patent protection of agricultural products, farmers’ rights and the pos-
ition of innocent bystanders.
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Chapter 3 explores the legal, commercial and ethical debate over the
patenting of animals. There has been great litigation over the Harvard
oncomouse, a transgenic animal designed to be genetically predisposed to
develop cancerous tumours. The USPTO granted a patent for ‘Transgenic
Non-Human Mammals’ on the 12 April 1988.82 The European Patent
Office granted a similar patent on the Harvard oncomouse on 13 May
1992.83 However, there has been continuing litigation over the Harvard
oncomouse in the European Patent Office. The European Patent Office
modified claim number 1 to include only ‘transgenic rodents’ rather than
‘transgenic non-human mammals’.84 By contrast, in Harvard College v the
Commissioner for Patents, the Supreme Court of Canada ruled by a five to
four majority that the Harvard oncomouse was not patentable subject
matter.85 In the leading judgment for the majority, Bastarache  emphasizes
that Parliament must give an express legislative direction to authorize the
patenting of higher life forms: ‘I believe that the best reading of the words
of the Act supports the opposite conclusion – that higher life forms such as
the oncomouse are not currently patentable in Canada.’86 There has also
been much controversy over the patenting of polyploid oysters, model
animals and cloned animals. Of particular note has been Jeremy Rifkin and
Stuart Newman’s patent application in respect of a human–animal
chimera.87 This application challenged the USPTO to consider the moral-
ity of certain biological inventions.88

Chapter 4 considers the ramifications of the ruling of the Supreme Court
of the United States in Laboratory Corp. of America Holdings v Metabolite
Laboratories Inc for scientific discoveries, natural principles, abstract ideas
and methods of human treatment.89 The case involved a patent application,
which claimed a process for helping to diagnose deficiencies of two vita-
mins, folate and cobalamin. A majority of five judges of the Supreme Court
of the United States ruled that the writ of certiorari had been improvi-
dently granted, and dismissed the action. This decision reflected the view
of the judges that the written record had been insufficiently developed to
consider the question of patentable subject matter. Nonetheless, Breyer 
wrote a dissenting judgment, with the support of Stevens  and Souter .
His Honour emphasized: ‘Patent law seeks to avoid the dangers of over-
protection just as surely as it seeks to avoid the diminished incentive to
invent that underprotection can threaten.’90 The dissenting judges ruled
that the patent application should have been ruled invalid because it sought
to claim natural principles and scientific discoveries. Breyer  emphasized
that the position of the majority ‘threatens to leave the medical profession
subject to the restrictions imposed by this individual patent and others of
its kind’.91 Indeed, he observed: ‘Those restrictions may inhibit doctors
from using their best medical judgment; they may force doctors to spend
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unnecessary time and energy to enter into license agreements; they may
divert resources from the medical task of health care to the legal task of
searching patent files for similar simple correlations; they may raise the cost
of healthcare while inhibiting its effective delivery.’92

Chapter 5 analyses recent litigation over patent law and expressed
sequence tags. In the matter of In re Fisher, the agricultural biotechnology
company Monsanto sought to patent express sequence tags in maize
plants.93 The USPTO examiner and Board of Appeals rejected such claims
on the grounds of lack of utility and enablement. Monsanto appealed to
the United States Court of Appeals for the Federal Circuit, arguing that the
Board applied a heightened standard for utility in the case of express
sequence tags. For the majority, Michel  held that the claimed invention
lacked a specific and substantial utility, and the application did not enable
a person skilled in the art to use the invention. His Honour rejected the
argument that express sequence tags were analogous to research tools, such
as a microscope. Rader  dissented, saying that the claimed ESTs have such
a utility, at least as research tools in isolating and studying other molecules.
His Honour responded: ‘These research tools are similar to a microscope;
both take a researcher one step closer to identifying and understanding
a previously unknown and invisible structure.’94 There is a discussion of
various attempts by representatives of the United States Congress to
reform patent law to provide greater access to genetic inventions for scien-
tists and patients alike.

Chapter 6 considers whether patent law should have a defence for research
use and, if so, what its scope should be. It will explore the impact of such an
exemption upon a number of important industries, such as agriculture,
biotechnology and health care. It will also examine the repercussions of such
a defence for universities, research organizations and educational institu-
tions. In the United States, there has been much controversy over the deci-
sion of the Federal Circuit in Madey v Duke University over patent law and
experimental use.95 Gajarsa  held that the common law defence of experi-
mental use was circumscribed: ‘Regardless of whether a particular institu-
tion or entity is engaged in an endeavor for commercial gain, so long as the
act is in furtherance of the alleged infringer’s legitimate business and is not
solely for amusement, to satisfy idle curiosity, or for strictly philosophical
inquiry, the act does not qualify for the very narrow and strictly limited
experimental use defense.’96 The judge concluded that the district court
attached too great a weight to the non-profit, educational status of Duke,
‘effectively suppressing the fact that Duke’s acts appeared to be in accor-
dance with any reasonable interpretation of Duke’s legitimate business
objectives’.97 In Merck KGaA v Integra Lifesciences I, Ltd., the Supreme
Court of the United States considered the safe harbour for pharmaceutical
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drugs, the so-called ‘Bolar’ exception.98 The case concerned whether uses of
patented inventions in preclinical research, the results of which are not ulti-
mately included in a submission to the Food and Drug Administration, are
exempted from infringement by 35 U.S.C. §271(e)(1). In a pithy, leading deci-
sion, Scalia  observed that the safe harbour is to be read broadly: ‘Properly
construed, §271(e)(1) leaves adequate space for experimentation and failure
on the road to regulatory approval.’99

Chapter 7 considers the litigation and controversy over the patents held
by the Utah biotechnology firm, Myriad Genetics, in respect of genetic
diagnostic testing for BRCA1 and BRCA2, which are related to breast
cancer and ovarian cancer. In France, the Institut Curie initiated a number
of opposition procedures against the patents lodged by Myriad Genetics in
respect of genetic tests for breast cancer and ovarian cancer. The Institut
Curie and its supporters have challenged Myriad Genetics’ patents – EP
699 754, EP 705 902 and EP 705903 (patents relating to BRCA1) and EP
785 216 (the patent relating to BRCA2).100 The European Patent Office has
revoked one of its patents dealing with BRCA1, narrowed the scope of a
couple of its patents dealing with BRCA1 and awarded Michael Stratton
and Cancer Research UK a patent dealing with BRCA2.101 Myriad
Genetics has transferred some of its rights to the University of Utah
Research Foundation. Myriad may well appeal against such decisions and
may also rely upon its licence from GTG to commercialize the patents with
respect to non-coding DNA. This chapter considers the ramifications of
this dispute for the European Union Directive on the Legal Protection of
Biotechnological Inventions 1998 (EU) and its implementation by member
states.

Chapter 8 examines the related debate over patents in respect of non-
coding DNA and genomic mapping. The firm Genetic Technologies
Limited (GTG) was able to obtain broad patents on a range of scientific
inventions arising out of the work of Malcolm Simons. Most significantly,
the USPTO awarded U.S. Patent No. 5,612,179 to GTG for an invention
entitled ‘Intron sequence analysis method for detection of adjacent and
remote locus alleles as haplotypes’.102 Furthermore, the USPTO also issued
U.S. Patent No. 5,851,762 to GTG for an invention entitled ‘Genomic
mapping method by direct haplotyping using intron sequence analysis’.103

GTG has embarked upon an ambitious licensing programme. Most
significantly, GTG has obtained an exclusive licence from Myriad Genetics
to use and exploit its medical diagnostics in Australia, New Zealand, and
the Asia-Pacific region. In the United States, GTG brought a legal action
for patent infringement against the Applera Corporation and its sub-
sidiaries.104 In response, Applera has counter-claimed that the patents of
GTG were invalid because they fail to comply with the requirements of US
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patent law, such as novelty, inventive step and written specifications. In New
Zealand, the Auckland District Health Board brought legal action in the
High Court, seeking a declaration that the patents of GTG were invalid,
and that the Board has not in any case infringed them.105 This matter was
settled. The New Zealand Ministry of Health and the Ministry of
Economic Development have reported to Cabinet on the issues relating to
the patenting of genetic material.106 Similarly, the Australian Law Reform
Commission has also engaged in an inquiry into gene patents and human
health; and the Advisory Council on Intellectual Property has considered
whether there should be a new defence in respect of experimental use and
research.107

Chapter 9 explores the ethical and political controversy over patents
relating to stem cell research, so-called ‘therapeutic cloning’ (nuclear trans-
fer) and human cloning. It highlights concerns about commercialization,
access to essential medicines and bioethics. The chapter questions the
meaning of section 18(2) of the Patents Act 1990 (Cth), which provides
that ‘Human beings, and the biological processes for their generation
are not patentable inventions.’ It considers the interpretation of section
18(2) of the Patents Act 1990 (Cth) in two key decisions by the Deputy
Commissioner of Patents: Fertilitescentrum AB and Luminis Pty Ltd and
Woo-Suk Hwang.108 This chapter examines the strong patent protection
secured by the Wisconsin Alumni Research Foundation and Geron
Corporation in respect of stem cell research in the United States. It con-
siders the challenge to the validity of such patents in the USPTO by the
California-based Foundation for Taxpayer and Consumer Rights, and the
New York-based Public Patent Foundation.109 This chapter investigates
the marginal position of stem cell research under the European Union
Directive on the Legal Protection of Biotechnological Inventions 1998
(EU). It examines a number of decisions of the European patent office in
respect of the ‘Edinburgh patent’, a Wisconsin Alumni Research
Foundation patent application, and a California Institute of Technology
Patent Application.110 It also considers the inquiry of the European Group
on Ethics in Science and New Technologies into ‘The Ethical Aspects of
Patenting Inventions Involving Human Stem Cells’,111 as well as the prac-
tice of the United Kingdom Patent Office.112

The Conclusion considers how the patent regime will accommodate
frontier technologies – in light of substantial investment in the areas of
genomics, bioinformatics, proteomics, pharmacogenomics and nanotech-
nology. Such new scientific advancements will no doubt test the flexibility
of patent law and practice. There has been much debate as to whether such
new technologies can be accommodated within the framework of current
law, or if they require new examination guidelines and legislative reforms.
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1. Anything under the sun: patent law
and micro-organisms

[U]nder section 101 a person may have invented a machine or a manufacture,
which may include anything under the sun that is made by man. (P.J. Federico,
Principal draftsman of the Patent Act 1952 (US))1

A treatise writer, Philip Grubb, comments that biotechnology has a long
history, pre-dating the discovery of the double-helix by James Watson and
Francis Crick:

Classical biotechnology may be defined loosely as the production of useful pro-
ducts by living micro-organisms, and as such it has been with us for a long time.
The production of ethanol from yeast cells is as old as history, and over 50 years
ago the production of various industrial chemicals such as acetic acid and
acetone by fermentation processes was well known.2

Notably, in 1873, Louis Pasteur was granted a patent by the United States
Patent and Trademark Office (USPTO), claiming ‘yeast, free from organic
germs of disease, as an article of manufacture’.3 The patent attorney,
Grubb, noted: ‘In the USA, in spite of the precedent of the Pasteur
patent . . . it had become the practice of the Patent Office to refuse claims
to living systems as not being patentable subject matter.’4

The long-standing practice of the USPTO was to refuse claims to
living systems as not being patentable subject matter. In 1889, the
Commissioner of Patents rejected a patent application which lay claim to
‘cellular tissues of the Pinus australis’ tree separated from the ‘silicous,
resinous, and pulpy parts of the pine needles and subdivided into long,
pliant, filaments adapted to be spun and woven’.5 The Commissioner of
Patents ruled that patents could not be granted in respect of ‘products of
nature’:

It cannot be said that the applicant in this case has made any discovery, or is enti-
tled to patent the idea, or fact, rather, that fiber can be found in the needle of the
Pinus australis, or that it is a longer fiber than can be found in other leaves, or
that it possesses more or less strength of fineness, because the mere ascertaining
of the character or quality of trees that grow in the forest and the construction
of the woody fiber and tissue of which they are composed is not a patentable
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invention, recognized by the statute, any more than to find a new gem or jewel
in the earth would entitle the discoverer to patent all gems which should be sub-
sequently found. The result would be that patents might be obtained upon the
trees of the forest and the plants of the earth, which of course would be unrea-
sonable and impossible.6

The Commissioner of Patents concluded: ‘[The product here claimed] is a
natural product and can no more be the subject of a patent in its natural
state when freed from its surroundings than wheat which has been cut by a
reaper or by some new method of reaping can be patented as wheat cut by
such a process.’7

In 1972, Ananda Chakrabarty of the General Electric Company applied
to the USPTO for a patent in respect of ‘Microorganisms having multiple
compatible degradative energy-generating plasmids and preparation
thereof’.8 Applying the ‘products of nature’ doctrine, the USPTO rejected
the claims in the patent application in respect of the bacteria on the
grounds that the claimed micro-organisms were ‘products of nature’ and
that they were drawn to ‘live organisms’. It insisted that any exceptions to
such a doctrine, such as the Plant Patent Act 1930 (US) and the Plant
Variety Protection Act 1970 (US), had to be explicitly authorized by the
United States Congress. The Board of Appeals agreed that patents could
not be granted in respect of ‘live organisms’. The United States Court of
Customs and Patent Appeals ruled that claims were not outside the scope
of patentable inventions merely because they were drawn to ‘live organ-
isms’.9 On reconsideration, the United States Court of Customs and Patent
Appeals reaffirmed its earlier judgment.10

The Supreme Court of the United States granted a writ of certiorari to
consider whether a new strain of bacteria produced artificially by bacterial
recombination was a patentable invention. The matter provided for a free-
wheeling, poly-vocal debate about the merits of biotechnology. Rebecca
Eisenberg comments that the case touched upon wider social anxieties
about genetic engineering:

In the anxious rhetoric surrounding genetic engineering in the 1970s, the rela-
tionship between nature and human inventors was pictured quite differently.
Rather than merely copying from nature, humans seemed to be altering nature’s
plans in unprecedented ways, making the concerns and intuitions that persuaded
previous courts to leave natural products and natural phenomena outside the
patent system seem inapposite in this context. By the time the issue was pre-
sented to the Supreme Court, the anxiety surrounding genetic engineering had
begun to subside, and medically important genes had been cloned in microor-
ganisms. The commercial potential of biotech had become manifest, and a host
of amicus curiae briefs from the scientific community urged the court to uphold
the patentability of genetically engineered microorganisms.11
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The Court was deluged with amicus curiae briefs from a range of interested
stakeholders, including biotechnology companies, pharmaceutical drug
manufacturers, universities, researchers and scientists, as well as opponents
of genetic engineering.

The Supreme Court of the United States held by a majority of five to
four in Diamond v Chakrabarty that a new strain of bacteria produced
artificially by bacterial recombination was a patentable invention. It found
that the bacteria had utility because it could disperse oil slicks. The deci-
sion was of wider significance. The Supreme Court of the United States
stated that ‘anything under the sun made by man’ was patentable subject
matter. It opened the way for the USPTO to take a broad approach to statu-
tory subject, and grant patents in respect of micro-organisms and other
biotechnological inventions.

This chapter charts the history of Diamond v Chakrabarty, and consid-
ers the significance of the ruling in respect to the patentability of micro-
organisms, and biotechnological inventions.12 Jack Wilson has commented:

The Chakrabarty case set a precedent that soon changed how patent law was
applied to biotechnology, but curiously did not effect a literal change in the law.
Important decisions have all been patent office policy; though several attempts
have been made, no relevant legislation has made it through Congress. Although
Chakrabarty’s bacterium was not created using recombinant DNA techniques,
by the time his case was decided in 1980, nearly the complete set of recombinant
techniques had been invented/discovered, and some popular reports actually
clouded the details of Chakrabarty’s case. The first biotechnology companies
had been founded, and there were a number of patent applications waiting to be
processed.13

Section one focuses upon the original patent application by Ananda
Chakrabarty of the General Electric Company in respect of ‘Microorganisms
having multiple compatible degradative energy-generating plasmids and
preparation thereof’. It considers the initial rulings of the Patent Examiner,
the Board of Appeals and the Court of Customs and Patent Appeals. Section
two considers the briefs of the petitioner, the respondent and the amicus
curiae in the Supreme Court of the United States case of Diamond v
Chakrabarty. Section three explores the stark divisions in the five–four deci-
sion of the Supreme Court of the United States in Diamond v Chakrabarty.
It counterpoints the clash between two philosophical positions. The majority
judgment of Burger  takes a broad, expansive view of patentable subject
matter, and expresses disdain for considerations of ethics and morality. The
dissenting judgment of Brennan  contends that Congress should be left to
determine new eligible subject matter, especially when pressing concerns of
public policy are at stake. The conclusion notes that the decision in Diamond
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v Chakrabarty, and the rulings in parallel jurisdictions, opened the way for
patent applications in respect of plants, animals and human genes.

I DIAMOND V CHAKRABARTY

Ananda Chakrabarty, a microbiologist then at the General Electric
Company, created a novel bacterium that presumably had never before
existed in nature.14 The scientist has recalled the circumstances of the dis-
covery, in which he determined that ‘a genetically engineered pseudomonad
with various degradative plasmids could have the potential to generate
single-cell protein from crude petroleum in significant amounts compared
to natural strains’.15 As Chakrabarty’s bacterium showed promise in break-
ing down crude oil, General Electric decided to apply for a patent because
the invention showed a lucrative potential for cleaning up oil spills or reme-
diating toxic waste.

A Application of Chakrabarty

In 1972, respondent Chakrabarty filed a patent application entitled
‘Microorganisms having multiple compatible degradative energy-generating
plasmids and preparation thereof’, assigned to the General Electric
Company.16 The abstract noted:

This human-made, genetically engineered bacterium is capable of breaking
down multiple components of crude oil. Because of this property, which is pos-
sessed by no naturally occurring bacteria, Chakrabarty’s invention is believed to
have significant value for the treatment of oil spills.17

The application asserted 36 claims related to Chakrabarty’s invention of ‘a
bacterium from the genus Pseudomonas containing therein at least two
stable energy-generating plasmids, each of said plasmids providing a sepa-
rate hydrocarbon degradative pathway’.18 The patent claims were of three
types: first, there were process claims for the method of producing the bac-
teria; second, there were claims for an inoculum comprised of a carrier
material floating on water, such as straw, and the new bacteria; and third,
there were claims to the bacteria themselves.

The Patent Examiner rejected the claims in respect of the bacteria under
Title 35 U.S.C. 101 on the grounds that the claimed micro-organisms were
‘products of nature’ and that they are drawn to ‘live organisms’. The Board
of Appeals agreed with the appellant that the claimed bacteria were not nat-
urally occurring. However, the Board of Appeals affirmed that live organisms,
such as these laboratory-created micro-organisms, were not patentable.
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In 1978, the Court of Customs and Patent Appeals reversed the decision,
ruling that ‘the fact that microorganisms’ were alive was ‘without legal
significance’ for purposes of the patent law.19 Rich  held that the claims
were not outside the scope of patentable inventions merely because they
were drawn to ‘live organisms’.20 Markey  concurred:

There are but two sources for manufactures and compositions of matter. They
are God (or ‘nature’ if one prefers) and man. As presented to us, the invention
is admittedly a ‘manufacture’ by man. It therefore falls squarely within the lan-
guage of the statute. The Patent and Trademark Office desires to read into the
statute the word ‘dead’ before ‘manufacture’ and before ‘composition’.21

The judge noted that there has long been hostility to frontier technologies:
‘As with Fulton’s steamboat “folly” and Bell’s telephone “toy”, new tech-
nologies have historically encountered resistance.’22 His Honour, though,
concluded: ‘But if our patent laws are to achieve their objective, extra-legal
efforts to restrict wholly new technologies to the technological parameters
of the past must be eschewed.’23

Baldwin  dissented, saying that Chakrabarty had not altered the essen-
tial nature of the living subject matter:

The appellant has not changed this essential nature; he has not created a new life.
Rather, he has merely genetically grafted an extra plasmid on to the organism
and, thereby, made the organism better at cleaning up oil spills. While this
improvement in oil digesting ability does exclude the new organism from
classification as a mere product of nature, like the borax-impregnated orange
which was a better commercial product because it had a longer shelf life, this
improvement in the utility for which the unpatentable starting material was
already suited does not change the essential nature of the starting material and
does not make the modified thing statutory subject matter.24

Miller  also dissented: ‘I do not agree that appellant’s claimed microor-
ganisms are within the scope of 35 U.S.C. s. 101, and I join in the statement
of the board.’25 The judge added: ‘We do not believe that Congress
intended 35 U.S.C. 101 to encompass living organisms whether they be
plants, modified microorganisms (such as bacteria), or modified multicel-
lular organisms (such as mammals).’26

B Application of Bergy

On reconsideration, the United States Court of Customs and Patent Appeals
reaffirmed its earlier judgment.27 The Court of Customs and Patent Appeals
referred to its earlier 1977 decision in the Application of Bergy.28 The matter
concerned a patent claim in application serial No. 477,766, relating to a
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biologically pure culture of the microorganism streptomyces vellosus.29 The
USPTO Board of Appeal had affirmed the rejection of the claim. In the
Court of Customs and Patent Appeals, Rich  reversed this decision, ruling
that it was in the public interest to include micro-organisms within the terms
‘manufacture’ and ‘composition of matter’: ‘We see no sound reason to
refuse patent protection to the microorganisms themselves a kind of tool
used by chemists and chemical manufacturers in much the same way as
they use chemical elements, compounds, and compositions which are not
considered to be alive, notwithstanding their capacities to react and to
promote reaction to produce new compounds and compositions by chemi-
cal processes in much the same way as do microorganisms.’30

Kashiwa  filed a concurring opinion. Miller  filed a dissenting opinion
in which Baldwin  joined. The judge asserted that micro-organisms could
not be compared to chemicals: ‘The nature of organisms, whether microor-
ganisms, plants, or other living things, is fundamentally different from that
of inanimate chemical compositions.’31

On remand, in 1979, the Court of Customs and Patent Appeals, Rich 
held that the claims were within statutory subject matter and should not
have been rejected on sole ground that claim was for ‘living organism’, and
the decision was not an extension of Patent Act 1952 (US).32 The judge
commented:

We look at the facts and see things that do not exist in nature and that are man-
made, clearly fitting into the plain terms ‘manufacture’ and ‘compositions of
matter.’ We look at the statute and, plainly, it appears to include them. We look
at its legislative history and are confirmed in that belief. We consider what the
patent statutes are intended to accomplish and the Constitutional authorization,
and it appears to us that protecting these inventions, in the form claimed, by
patents will promote progress in very useful arts.33

Rich  was scornful of the approach of the USPTO: ‘For whatever reason,
it decided to reject, first on one ground and then on another, and then set
out, lawyer-like, to devise unduly exaggerated justifications spiced with bits
and pieces from wholly unrelated plant-patent legislation from nearly half
a century ago.’34

Baldwin  concurred with the opinion: ‘This statute, while not as sweeping
as its constitutional basis, is expansive in its scope.’35 The judge added:
‘Indeed, the words of both the Senate and House Reports on the Act indi-
cate that s. 101 is to “include anything under the sun that is made by man.” ’36

Miller  dissented, protesting against the judicial creativity of the majority:

(T)he patent law is statutory. Our representative form of government requires
that the enactments of its Congress must always be, at the very least, the starting
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point. There being no common law of patents, we should take care to fill the
Holmesian interstices of the statute with judge-made law only under the gravest
and most impelling circumstances.37

In this context, Sidney Diamond, the Commissioner of the USPTO, sought
and won a writ of certiorari from the Supreme Court of the United States
to hear an appeal in the case of Diamond v Chakrabarty.

II AMICUS CURIAE SUBMISSIONS

After much legal dispute in the lower courts, the Supreme Court of the
United States considered whether genetic engineering techniques were
patentable. The Bench heard submissions not only from the petitioner and
the respondent, but it received amicus curiae submissions from a wide
range of interested parties. Academic John Frow has observed of the role
of amicus curiae in Supreme Court:

Each of these is a heterogenous alliance. What they represent is the peculiarly
political phenomenon of formations of interest – that is, alliances of quite
diverse social groups into a general (but transient) structure of interest. Each
side thus represents a massive social pressure, and together they exemplify the
social contradictions – the ‘calculus of interests’ – that the Court must try to rec-
oncile. Part of the juridical ideology within which the Court works, however, is
the claim that questions of law are decided on the basis of purely legal criteria.38

The Peoples Business Commission led by the redoubtable Jeremy Rifkin
argued that patents should not be extended to life forms, such as micro-
organisms. By contrast, the fledgling biotechnology company, Genentech
Inc., members of the pharmaceutical industry, the University of California
and scientists such as Leroy Hood and George Pieczenik urged the
Supreme Court of the United States to recognize patents in respect of
biotechnological inventions.

A Petitioners’ Submission

The petitioner, Sidney Diamond, the Commissioner of the USPTO, sub-
mitted that the question of the patentability of living organisms was a
matter for Congress, rather than the courts:

Congress, rather than the judiciary, is empowered and is best able to resolve the
complex social, economic, and scientific questions frequently involved in such
decisions, and, if an extension is to be made, to tailor the statute to achieve pre-
cisely the desired ends. The determination whether living organisms produced by
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‘genetic engineering’ of the kind involved in Chakrabarty’s invention should
themselves be patentable is just such a decision. It involves social, economic and
scientific questions of great complexity. Moreover, if Congress should decide to
extend patent protection to such inventions, it might well decide to do so by a
specifically tailored statute, similar to those it has provided for certain hybridized
plants, rather than by providing generally for the patentability of living organ-
isms under the basic patent law.39

The petitioner maintained that, in the absence of a clear congressional
intent to afford patent protection to living organisms, the patent statute
should not be interpreted to extend coverage to new life forms. Indeed,
there seems to be an underlying preference in the submission for sui
generis protection of biological inventions. The petitioner argued that
Congress did not intend living things to be included within the scope
of patent protection. The submission observed that the Plant Patent Act
1930 (US) and the Plant Variety Protection Act 1970 (US) provided
evidence of this intention: ‘New legislation was necessary to permit the
patenting of such newly created plants.’40 The submission added: ‘That
legislation does not encompass Chakrabarty’s invention; accordingly, it is
not patentable.’41

However, underneath this formal position, there were internal divisions
within the United States Government over the Diamond v Chakrabarty
case. Rebecca Eisenberg recounts:

By this point many people within the [USPTO] favored patent protection for
living organisms, including the new Commissioner, Donald Banner, who
thought the CCPA decision was correct and was not inclined to seek Supreme
Court review. Others within the PTO favored taking the case to the Supreme
Court in the hope of getting an affirmance that would give biotechnology
investors greater assurance of the validity of their patents, while the Solicitor
General of the United States favored reversal.42

Thus, in spite of the overt position taken by the petitioner, there lurked a
great deal of ambivalence about the merits of allowing patents in respect
of biological inventions. Interestingly, after the decision in Diamond v
Chakrabarty, the United States Government would later become an ardent
supporter of intellectual property rights in biotechnology, both at home
and in international trade negotiations.

B Respondents’ Submission

In a cunningly constructed brief, Chakrabarty’s lawyers challenged the gov-
ernment’s ‘allegation that patenting Chakrabarty’s man-made bacterium
would amount to extension of the patent laws into new areas’.43 The
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lawyers argued that, in fact, the USPTO had a long history of granting
patents in relation to biological inventions:

Patents considered by this and other courts have been issued on living things,
including bacteria. In fact, so many have issued that official Patent Office specific
subclasses have been established for collection of these patents. Search of these
subclasses, and other sources, have located many, many patents to living things.
Included are ones in which the Board of Appeals has reversed an Examiner’s
rejection, thereby causing issuance of the patents. Indeed, a Commissioner of
Patents has informed Congress that ‘cultures’, which are living microorganisms,
are patentable.44

Chakrabarty’s lawyers argued that the policy to grant patents on living
things, and specifically on bacteria, could be demonstrated by issuance
of patents considered by courts,45 by the official classifications of issued
patents,46 and by the absence of policy statements to the contrary.47

General Electric collected over 60 issued patents claiming living subject
matter, mostly bacteria, in a limited search of Patent Office records. The
submission noted that neither the Plant Patent Act 1930 (US) nor the
Plant Variety Protection Act 1970 (US) had halted the granting of such
patents.

The respondents stressed that Chakrabarty’s invention did not involve
the use of recombinant DNA. The lawyers sought to ward off allega-
tions that genetic technology posed undue risks to human health and the
environment:

Recombinant DNA research, and any controversies concerning it, furnish no
basis for denying patents on bacteria because they are alive. Indeed, inhibition
to the making and disclosure of recombinant DNA inventions, by outlawing
patents on living microorganisms, may adversely affect that research and its great
promise for mankind.48

General Electric emphasized: ‘It is axiomatic that any dangers to the
public’s health and safety are best prevented by regulation of the source of
those dangers, not by an indirect approach that would prevent patenting
the results of research.’49

To support a broad reading of s. 101, Chakrabarty’s lawyers highlighted
a passage in the Committee Report on the Patent Act 1952 (US): ‘A person
may have “invented” a machine or a manufacture, which may include any-
thing under the sun that is made by man.’50 The lawyers maintained that
the man-made bacterium fell within the scope of patentable subject matter,
because it was a product of ‘manufacture’. Alternatively, the counsel
submitted that the bacterium was a ‘composition of matter’. The lawyers
summed up their case:
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If the Government wishes to reverse its policy, it should address its desires to the
Congress, which can legislate an exclusion, if that is found to be required by the
public interest. In the meantime there is no justification for this Court to read
the limitation to nonliving subject matter into the patent law.51

Citing the authority of United States v Dubilier Condenser Corp., the counsel
concluded: ‘We should not read into the patent laws limitations and condi-
tions which the legislature has not expressed.’52

C The Peoples Business Commission

In an amicus brief, the critic of genetic engineering, Jeremy Rifkin, and the
non-government organization, the Peoples Business Commission (‘the
Commission’), argued that the United States Congress never intended that
living organisms should be patentable: ‘PBC believes that the ecological,
evolutionary, ethical, philosophical, political and economic questions that
surround the patenting of living organisms have been given insufficient
consideration by the Congress, the country as a whole and the lower court
in issuing its ruling in favor of such patents.’53 The Commission expressed
fears that a ruling in favour of patents in respect of life form patents would
serve as a precedent in the field of recombinant DNA, and related areas of
genetic manipulation: ‘Such a ruling would significantly contribute to the
profit potential of the genetic industry, thus generating a greater momen-
tum in research and development of genetic engineering technologies.’54

First, the Commission submitted: ‘The history of the results of the
several plant patent acts clearly shows that far from leading to a multiplic-
ity of social benefits, the patenting of plants has in fact cruelly robbed suc-
ceeding generations of their own right to a diversified, healthy and vital
gene pool.’55 The group argued that the relatively recent history of grant-
ing plant patents illustrated the deleterious genetic and social effects of
patenting living organisms, such as the loss of ‘the right to a diversified gene
pool composed of thousands of varieties of naturally occurring life
forms’.56 The Commission elaborated upon its fears about the patenting of
genetic engineering. The group worried that the novel micro-organisms that
will be created through various genetic engineering techniques could be, in
many cases, ‘superbugs’, and harm the ecosystem. The Commission feared
that the monoculturing of micro-organisms may well prove as deficient as
that in food crops. The Commission also expressed concern about biotech-
nology companies obtaining monopolies in respect of essential genetic
resources.

Second, the Commission submitted that the granting of patents on living
organisms, and the technology of genetic engineering, taken as a whole,
was not in the public interest:
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The term ‘Biological Revolution’ has rightly been used to characterize the
astounding and awesome strides being made in the fields of biology and genet-
ics. Because of this Biological Revolution, highly technological societies such as
ours are on the threshold of controlling the biological and genetic quality of all
living material, from the humblest microorganism to the most proud human. As
Dr. George Wald, the Harvard Nobel laureate has said, ‘we are moving from the
organic design of life to technological specification of living material.’ Just as we
have manufactured metals and plastics, now there are those who contemplate
manufacturing life itself.57

The Commission warned: ‘If the lower court ruling is upheld, and patents
on living organisms are awarded to General Electric and Upjohn, all
chance of meaningful public education and participation in the policy deci-
sions surrounding genetic engineering will be lost, for the granting of
patents is sure to escalate the drive toward commercial application.’58 The
group argued: ‘The genie will be out of the bottle before most Americans
have even realized that the bottle was uncorked.’59

Third, the Commission noted the submission of the university that ‘a
microorganism is so close to “the periphery” of life that there should be no
obstacle to patenting it, and indeed to proclaiming it non-living’.60 The
group questioned: ‘Where and how will we draw the line once we embark on
a course of classifying life at “the periphery” as so inconsequential that it is
patentable material?’61 The Commission predicted that the patenting of
lower organisms would lead to the patenting of higher forms of life: ‘If a
ruling in favor of patenting genetically engineered living organisms is forth-
coming, then manufactured life – high and low – will have been categorized
as less than life, as nothing but common chemicals.’62 The Commission but-
tressed its claims with a number of quotations from a range of respectable
scientists, philosophers and ethicists. The Commission concluded, citing the
cautionary warning of Dr Leon Kass: ‘We have paid some high prices for
the technological conquest of nature, but none perhaps so high as the intel-
lectual and spiritual costs of seeing nature as mere material for our manip-
ulation, exploitation and transformation.’63

The submission of the Peoples Business Commission is worth recalling
for a number of reasons. The intervention of the amicus curiae is certainly
pioneering in this field. The Peoples Business Commission has been a
model for non-government organizations and members of civil society who
wish to intervene and participate in patent proceedings, whether through
opposing the validity of patent applications, or engaging in wider media
campaigning. Furthermore, the group has also been influential in raising
wider public policy concerns within the forum of the courts. The submis-
sion is a compendium of objections to patenting biological inventions. The
brief contains a catalogue of complaints about patenting products of
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nature, scientific discoveries and life forms. In some ways, the submission
was remarkably prescient. The patent granted in Diamond v Chakrabarty
did indeed open the way for the USPTO to patent both lower and higher
life forms. In other respects, the submission is overblown. The fears about
the impacts of biotechnology have not necessarily been borne out by devel-
opments in the following three decades.

D Amicus Briefs Urging Affirmance

There were a number of amicus briefs from private corporations, industry
groups, universities, scientific associations and researchers submitted to the
Supreme Court of the United States in support of the General Electric
Company. The first established biotechnology company, Genentech Inc,
intervened in the Diamond v Chakrabarty case as an amicus curiae. The
inaugural chief executive of the company, Robert Swanson, reflected:

This case, which didn’t have a lot of commercial relevance, had a great deal of
relevance to the biotechnology industry in terms of drug development. We felt
that we needed to participate and we did, and fortunately the court made the
right decision.64

Counsel Thomas Kiley emphasized that the Court’s decision would have a
profound impact on the question of whether investments in research expen-
ditures and recombinant DNA technology should be made in view of the
character of patent protection available.65 He encouraged the Court to
‘confirm the patentability of micro-organisms and both encourage a
beneficent science and ensure that broad and forward looking incentives
remain for those who would pull the next technology’.66 Such an interven-
tion demonstrates how Genentech was at the vanguard of legal innovation
in respect of biotechnological inventions.

Genentech compared the Peoples Business Commission to the Luddites
of early nineteenth-century England who sought to prevent the spread of
labour-saving machinery by the simple expedient of destroying it.67 The
biotechnology company observed that the group was unreasonably hostile
to new technology

The attempt to cast this Court in a legislative role is nowhere more evident than
in the brief amicus of the Peoples Business Commission (PBC), whose essen-
tially Luddite philosophy would have the Court stand the Patent System on its
head, denying patents so as to avoid ‘. . . generating a greater momentum in
research and development of genetic engineering technologies . . . [which] . . . in
turn, will lead to the rapid proliferation of genetic techniques in the areas of
energy, agriculture, medicine, industrial processes and many other aspects of the
nation’s economic life’.68
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Genentech stressed that ‘the question before the Court is neither one of
ethics, for philosophy, nor politics’.69 Rather, it submitted: ‘It is one of
statutory interpretation, of grammar leavened with reason.’70 The biotech-
nology company urged the Supreme Court of the United States to ‘confirm
the patentability of microorganisms’ and ‘both encourage a beneficent
science and ensure that broad and forward-looking incentives remain for
those who would pull the next technology, the one now invisible because
still down over the horizon of the future, into view and into use’.71

The pharmaceutical industry was an enthusiastic promoter of biotech-
nology, because it was keen to engage in industrial renewal and develop new
fields of research and manufacturing. The Pharmaceutical Manufacturers
Association argued that patent protection of micro-organisms would be
instrumental in encouraging industrial innovation in biotechnology: ‘While
the Chakrabarty microorganism is economically important for what it con-
sumes, other modified organisms are and will become important for the
materials they produce.’72 In particular, the Association stressed the break-
throughs in medical biotechnology, with the production of human insulin
and human growth hormone. The group concluded: ‘Given the vast poten-
tial of living organism technology for solving many of the ills besetting
the country and for contributing significantly to a turnaround of the innov-
ation crisis, it would be tragic indeed if this Court were to accept the “sky-
is-falling” arguments of Amicus PBC or the tortured and slavishly
technical arguments of Petitioner against its patentability in the abstract.’73

The University of California intervened in the case of Diamond v
Chakrabarty. Counsel Edward Irons and Mary Sears stressed that the case
was relevant to academic research on insulin and human growth hormone:

Whether the University has the right to patent its own newly manufactured
microorganisms will depend directly on the disposition that is made in this case.
In turn, this will govern whether the University receives income from these
inventions, to be significantly shared with its inventors and to use, inter alia, in
supporting new research. Indeed, if no patents issue, the health care industry
may well elect not to commercialize these important inventions because of its
avowed belief that, absent the protection a patent affords, the time and experi-
mental work requisite to obtaining government clearances cannot be justified.74

Historian Daniel Kevles stressed that the University of California ‘was no
more alive than other universities to the hopes of revenues from biotech-
nology, only more immediately interested, by virtue of the activities on its
San Francisco campus’.75 This statement was echoed and generalized in a
single amicus brief filed on behalf of a number of peak organizations in
respect of biochemistry and molecular biology. An amicus brief was sub-
mitted by the pioneer in biotechnology, Dr Leroy Hood, and several other
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scientists, along with the American Society of Biological Chemists, the
Association of American Medical Colleges, the California Institute of
Technology and the American Council on Education.76 The submission
emphasized the need for financial incentives to support commercial
funding of public research.

Though engaged primarily in basic research, Amici have an interest in seeing
their work reach commercial development. They fear that adoption of a per se
rule excluding all living things from patentability will inhibit commercial devel-
opment of the advances they are making in recombinant DNA research. Such
inhibitions will occur because the incentive to follow through on many scientific
advances, so that they will be commercially useful, will be lacking without appro-
priate financial incentives.77

The submission maintained that a per se rule excluding living organisms
from patent protection would be improper in light of government action to
facilitate the development and application of genetic technologies.

Dr George Pieczenik, a molecular biologist and a computer scientist
from Rutgers University, argued that the position of the petitioner lacked
a strong scientific basis:

The distinction between living and non-living matter has no real meaning in rela-
tion to this technology. That which is living is typically described in terms of a
set of attributes which, when all present, are considered indicia of life. There is
no single fundamental property, law of nature, or operating principle, which dis-
tinguishes that matter which we call living from that which we do not. To attempt
to separate patentable and unpatentable subject matter on the basis of such a
concept is to invite confusion in the art, to ignore existing law and to ignore
scientific reality.78

He recommended ‘that the decision of the Court of Customs and Patent
Appeals be affirmed but that in any case, the Court’s holding provide ratio-
nal metes and bounds to guide the patenting of subsequent developments
in this emerging technology’.79

The American Society for Microbiology provided an additional amicus
brief, stressing: ‘It is particularly important for the Court to be aware that
the capability of scientists to make new microorganisms through modifi-
cation of genetic elements encompasses a variety of scientific techniques
and that each of these techniques constitutes the deliberate intervention of
man to create a novel microorganism.’80 The Society contended that the
manufacture of novel micro-organisms provided important benefits for the
public and for the exchange of scientific information.

The American Patent Association emphasized that the man-made micro-
organisms could not be classified as mere products of nature:
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Today, however, ‘things alive’ cannot be equated automatically and invariably to
‘products of nature’. Today, the technology or art of genetic engineering is pro-
ducing ‘things alive’ which are made by man, not by nature. While these cre-
ations demonstrate the properties of ‘aliveness’, they are not products of nature.
They are products of man, products which serve the new and useful ends to
which the court referred in Funk. The new and useful ends served by respon-
dent’s invention were achieved by man. Respondent did not discover a phenom-
enon of nature but created a phenomenon which does not exist in nature.81

The Association maintained that ‘there is no justification under our laws
known to amicus for a distinction between property rights in living things
as opposed to nonliving things’.82 The submission stressed: ‘Valid property
rights in living entities have been recognized as long as humans have
existed, from the domesticated goat and plots of Indian corn to today’s vast
herds of sheep, cattle and pigs and vast fields of wheat.’83 The Association
concluded: ‘One must ask why the Patent and Trademark Office, through
the office of Solicitor General, seeks to have patent rights in living things
set apart as some special breed of property right.’84

III THE SUPREME COURT OF THE UNITED
STATES

In Diamond v Chakrabarty, the Supreme Court of United States held by a
majority of five to four that Ananda Chakrabarty’s patent application in
respect of an oil-eating bacterium constituted either a manner of manufac-
ture or a composition of matter and was therefore patentable.85 There were
stark divisions of opinion between the majority and the dissenters. There
was a significant argument over methods of hermeneutics and jurispru-
dence; the rationales and justifications for the patent system; the proper rela-
tionship between the judiciary and the Congress; and the relevance or
otherwise of questions of philosophy, ethics and politics. For the majority,
Burger  engaged in a formalistic interpretation of United States patent
law. His Honour stated that ‘anything under the sun that is made by man’
was patentable subject matter. The judge observed that the Court lacked the
competence to address arguments about the ethics of genetic engineering
and recommends that they be addressed to Congress and the President, as
the balancing of competing values and interests was more a matter of high
policy for resolution within the legislative process. By contrast, Brennan 
dissented that the majority had engaged in considerable judicial creativity
by expanding the limits of beyond patentable subject matter, beyond the
boundaries explicitly delimited by the United States Congress. His Honour
was sensitive to the larger public policy considerations involved in granting
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patents in respect of life forms. This judgment has been influential amongst
sceptics and doubters who question whether it is wise to grant patents in
respect of biological inventions.

A Burger CJ

Burger  delivered the opinion of the majority of the Supreme Court of
the United States. His Honour stressed that the case presented a narrow
question of statutory interpretation of s. 101 of the Patent Act 1952 (US),
which provides: ‘Whoever invents or discovers any new and useful process,
machine, manufacture, or composition of matter, or any new and useful
improvement thereof, may obtain a patent therefor, subject to the condi-
tions and requirements of this title.’ His Honour observed: ‘Specifically,
we must determine whether respondent’s micro-organism constitutes a
“manufacture” or “composition of matter” within the meaning of the
statute.’86

Burger  emphasized that a broad interpretation should be given to the
terms ‘manufacture’ and ‘composition of matter’:

Guided by these canons of construction, this Court has read the term ‘manu-
facture’ in §101 in accordance with its dictionary definition to mean ‘the pro-
duction of articles for use from raw or prepared materials by giving to these
materials new forms, qualities, properties, or combinations, whether by hand-
labor or by machinery’.87 Similarly, ‘composition of matter’ has been construed
consistent with its common usage to include ‘all compositions of two or more
substances and . . . all composite articles, whether they be the results of chemi-
cal union, or of mechanical mixture, or whether they be gases, fluids, powders
or solids’.88 In choosing such expansive terms as ‘manufacture’ and ‘composi-
tion of matter’, modified by the comprehensive ‘any’, Congress plainly contem-
plated that the patent laws would be given wide scope.89

Burger  emphasized that such a broad construction of patentable subject
matter was supported by legislative history. His Honour noted that the
original Patent Act 1793 (US) embodied Thomas Jefferson’s philosophy
that ‘ingenuity should receive a liberal encouragement’.90 Moreover, he
observed that subsequent patent statutes in 1836, 1870 and 1874 employed
this same broad language. Famously, Burger  observed that recodification
of the patent legislation in 1952 reflected a Congressional intention to allow
patent protection on a wide range of technologies and scientific inventions:
‘The Committee Reports accompanying the 1952 Act inform us that
Congress intended statutory subject matter to “include anything under the
sun that is made by man”.’91

Burger  emphasized, though, that a distinction should be drawn
between patentable inventions and scientific discoveries:
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This is not to suggest that 101 has no limits or that it embraces every discovery.
The laws of nature, physical phenomena, and abstract ideas have been held not
patentable. Thus, a new mineral discovered in the earth or a new plant found in
the wild is not patentable subject matter. Likewise, Einstein could not patent his
celebrated law that E=mc2; nor could Newton have patented the law of gravity.
Such discoveries are ‘manifestations of . . . nature, free to all men and reserved
exclusively to none’.92

His Honour held: ‘Judged in this light, respondent’s micro-organism
plainly qualifies as patentable subject matter.’93 In his view, Chakrabarty’s
‘claim is not to a hitherto unknown natural phenomenon, but to a non-
naturally occurring manufacture or composition of matter – a product of
human ingenuity “having a distinctive name, character [and] use”.’94

Burger  observed that ‘Here . . . the patentee has produced a new bac-
terium with markedly different characteristics from any found in nature and
one having the potential for significant utility.’95 Resonantly, the judge con-
cluded: ‘His discovery is not nature’s handiwork, but his own; accordingly
it is patentable subject matter under 101.’96

Burger  went on to critique the two main objections put forward by the
petitioner. First, he considered the case of the petitioner that the existence
of the Plant Patent Act 1930 (US) and the Plant Variety Protection Act 1970
(US) demonstrated a Congressional understanding that the terms ‘manu-
facture’ and ‘composition of matter’ did not include living things. The
judge rejected the argument after due consideration:

In enacting the Plant Patent Act . . . Congress thus recognized that the relevant
distinction was not between living and inanimate things, but between products
of nature, whether living or not, and human-made inventions. Here, respon-
dent’s micro-organism is the result of human ingenuity and research. Hence, the
passage of the Plant Patent Act affords the Government no support.

Nor does the passage of the 1970 Plant Variety Protection Act support the
Government’s position. As the Government acknowledges, sexually reproduced
plants were not included under the 1930 Act because new varieties could not be
reproduced true-to-type through seedlings. By 1970, however, it was generally
recognized that true-to-type reproduction was possible and that plant patent
protection was therefore appropriate. The 1970 Act extended that protection.
There is nothing in its language or history to suggest that it was enacted because
§101 did not include living things.97

In the marginalia, the judge noted that there were examples of patents being
granted in respect of micro-organisms by the USPTO. In 1873, the Patent
Office granted Louis Pasteur a patent on ‘yeast, free from organic germs of
disease, as an article of manufacture’.98 In 1967 and 1968, immediately prior
to the passage of the Plant Variety Protection Act 1970 (US), the Patent
Office granted two patents which stated claims for living micro-organisms.
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Second, Burger  considered the argument of the petitioner that micro-
organisms cannot qualify as patentable subject matter until Congress
expressly authorizes such protection. Diamond maintained that genetic
technology was unforeseen when Congress enacted section 101. The peti-
tioner contended that the resolution of the patentability of inventions
should be left to Congress. Diamond argued that the legislative process was
best equipped to weigh the competing economic, social and scientific con-
siderations involved, and to determine whether living organisms produced
by genetic engineering should receive patent protection.

Burger  was reluctant to consider the policy arguments of the peti-
tioner and the amicus curiae, the Peoples Business Commission, that
genetic research and related technological developments pose grave risks to
human and animal health, and genetic diversity in the environment. His
Honour noted:

It is argued that this Court should weigh these potential hazards in considering
whether respondent’s invention is patentable subject matter under 101. We dis-
agree. The grant or denial of patents on micro-organisms is not likely to put an
end to genetic research or to its attendant risks. The large amount of research
that has already occurred when no researcher had sure knowledge that patent
protection would be available suggests that legislative or judicial fiat as to
patentability will not deter the scientific mind from probing into the unknown
any more than Canute could command the tides. Whether respondent’s claims
are patentable may determine whether research efforts are accelerated by the
hope of reward or slowed by want of incentives, but that is all.99

Burger  argues that the patentability of genetic research is a question
which is divorced from the wider regulation of genetic technology.

In a classic, oft-cited statement, Burger  fervently disavows the capac-
ity of the courts to consider wider policy arguments within the context of
patent law:

What is more important is that we are without competence to entertain these
arguments – either to brush them aside as fantasies generated by fear of the
unknown, or to act on them. The choice we are urged to make is a matter of high
policy for resolution within the legislative process after the kind of investigation,
examination, and study that legislative bodies can provide and courts cannot.
That process involves the balancing of competing values and interests, which in
our democratic system is the business of elected representatives. Whatever their
validity, the contentions now pressed on us should be addressed to the political
branches of the Government, the Congress and the Executive, and not to the
courts.100

Burger  observed that ‘Congress is free to amend §101 so as to exclude
from patent protection organisms produced by genetic engineering.’101 He
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noted that in the past Congress had exempted from patent protection
inventions useful solely in the utilization of special nuclear material or
atomic energy in an atomic weapon. Burger  concluded that the courts
should take an inclusive approach to the interpretation of patentable
subject matter, in the absence of any particular exclusions. There is a pecu-
liar contradiction to the logic of the Chief Judge: he argues that courts
should be involved in higher matters of policy; nonetheless he is willing to
second guess the attitudes of Congress as to the patentability of genetic
research.

B Brennan J

Brennan  wrote a short, pithy dissent on behalf of White, Marshall and
Powell . His Honour agreed that the question before the court was a
narrow one:

Neither the future of scientific research, nor even the ability of respondent
Chakrabarty to reap some monopoly profits from his pioneering work, is at
stake. Patents on the processes by which he has produced and employed the new
living organism are not contested. The only question we need decide is whether
Congress, exercising its authority under Art. I, 8, of the Constitution, intended
that he be able to secure a monopoly on the living organism itself, no matter how
produced or how used.102

The judge dissented on the basis that the majority had misread the applic-
able legislation.

Brennan  maintained that the courts should be deferential to the wishes
of Congress, and extend patent protection no further than statute provides:

The patent laws attempt to reconcile this Nation’s deep-seated antipathy to
monopolies with the need to encourage progress. Given the complexity and leg-
islative nature of this delicate task, we must be careful to extend patent protec-
tion no further than Congress has provided . . . In particular, were there an
absence of legislative direction, the courts should leave to Congress the decisions
whether and how far to extend the patent privilege into areas where the common
understanding has been that patents are not available.103

His Honour noted that Congress had on two previous occasions passed leg-
islation to provide intellectual property rights to plant varieties: the Plant
Patent Act 1930 (US) afforded patent protection to developers of certain
asexually reproduced plants and the Plant Variety Protection Act 1970 (US)
extended protection to certain new plant varieties capable of sexual repro-
duction. Brennan  noted: ‘In these two Acts Congress has addressed the
general problem of patenting animate inventions and has chosen carefully
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limited language granting protection to some kinds of discoveries, but
specifically excluding others.’104 In particular, he recognized: ‘These Acts
strongly evidence a congressional limitation that excludes bacteria from
patentability.’105

Brennan  complained that the majority had engaged in unwarranted
judiciary creativity by broadening the scope of patent protection:

The Court’s decision does not follow the unavoidable implications of the statute.
Rather, it extends the patent system to cover living material even though
Congress plainly has legislated in the belief that 101 does not encompass living
organisms. It is the role of Congress, not this Court, to broaden or narrow the
reach of the patent laws. This is especially true where, as here, the composition
sought to be patented uniquely implicates matters of public concern.106

His last sentiments suggest a willingness to take into account wider policy
concerns about genetic research.

CONCLUSION

Reminiscing about the patent litigation, patent applicant Ananda
Chakrabarty has reflected upon the legacy of the decision in Diamond v
Chakrabarty:

This is both an exciting and a difficult time for a biologist. The technology of
animal and human reproduction, as well as the techniques of genetic manipula-
tion, are progressing so rapidly it creates situations that transcend our legal
structure and directly affect our social and moral fabrics. It is high time that the
United States Congress take a serious look at where the science is going, where
it needs to make a positive contribution, and perhaps define the boundaries of
our venture into the unknown biological mysteries of nature.107

Chakrabarty reflects: ‘Very few pharmaceutical companies tried to patent
products or cultures before GE applied for the patent on the oil-eating
micro-organisms because these companies relied mostly on trade secrets.’108

The micro-biologist maintains that the majority decision of the Supreme
Court of the United States encouraged the dissemination of information
and inventions about biotechnology: ‘The Diamond v Chakrabarty decision
has immensely contributed to the growth of the biotechnology industry
both by allowing patenting of life forms, as well as facilitating dissemina-
tion of scientific ideas, technology, and concepts.’109

In the wake of the decision in Diamond v Chakrabarty, the USPTO
granted a backlog of patent applications in respect of genes and gene
sequences. Academic commentator, Rebecca Eisenberg, observed that the
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decision in Diamond v Chakrabarty encouraged the filing of gene patent
applications:

In stark contrast to the public controversy surrounding the patentability of
Chakrabarty’s invention, the patenting of DNA sequences in the late 1970s and
1980s drew hardly any attention from the media. Following precedents uphold-
ing the patentability of purified versions of such naturally occurring products as
adrenaline and vitamin B12, the PTO had no trouble allowing patents on
‘purified and isolated’ DNA sequences and recombinant constructs incorporat-
ing such sequences. In the early days of the biotech industry, patenting the genes
encoding therapeutic proteins looked like a high-tech variation on the familiar
practice of patenting drugs.110

Stanley Cohen of Stanford University and Herb Boyer of the University of
California, San Francisco obtained a patent for the development of recom-
binant DNA.111 This invention made it possible to recombine and clone
DNA, thus providing basic scientists with a simple and precise method for
studying the structure and function of genes of higher and lower organ-
isms.112 Sally Smith Hughes comments that the Cohen–Boyer patents were
a catalyst for an attitudinal shift among scientists, research institutions and
entrepreneurs: ‘The patent and its two companions of 1984 and 1988 were
instruments in the transformation of perceptions and policy regarding
commercial activity in academia.’113

The first biotechnology company, Genentech, obtained patent protec-
tion in respect of human growth hormone and human insulin.114 In the
wake of its patent applications, Genentech offered its stock to public
investors on 14 October 1980. The stock at its initial public offering under-
went the most dramatic escalation in value in Wall Street history – the
offering of one million shares of stock at $US 35 per share climbed to $US
89 a share within the first 20 minutes of trading.115 This excitement was
reflected in an article in Time Magazine, which featured Herb Boyer on the
cover, with the headline: ‘Shaping Life In The Lab: The Boom In Genetic
Engineering’.116 By the end of the day, the company had raised $US 36
million and was valued at $US 532 million, a sign of investors’ enthusiasm
for biotechnology at the time.

Rebecca Eisenberg observes that the decision in Diamond v Chakrabarty
has had larger ramifications for patent jurisprudence and the institutional
politics of the courts:

As predicted by both proponents and opponents of patents on living organisms,
investment in biotechnology R & D has flourished in the wake of Diamond v
Chakrabarty. But the full consequences of the expansive approach to patent eli-
gibility endorsed by the Chakrabarty majority continue to be felt far beyond the
biotechnology industry . . . A quarter-century ago it was unclear whether the
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subject matter boundaries of the patent system were expansive enough to embrace
biotechnology and information technology. Today, it is not clear whether the
patent system has any subject matter boundaries at all.117

Eisenberg comments: ‘Over the past quarter-century, following the
Supreme Court’s broad directive in Diamond v Chakrabarty, the Federal
Circuit has gradually eviscerated what once appeared to be time-honored
categorical exclusions from the patent system for such subject matter as
“business methods” and “mathematical algorithms” in favor of a “big tent”
approach to patent eligibility.’118

It is enlightening to counterpoint the ruling in Diamond v Chakrabarty
with parallel developments in other jurisdictions. It is worth commenting
that such jurisdictions accepted the patentability of micro-organisms,
without the larger, divisive policy debate that occurred in the United States.
In American Cyanamid v Berk Pharmaceuticals, the High Court of Justice
Chancery Division held that a patent for a method of producing the antibi-
otic tetracycline was a manner of manufacture.119 In Ranks Hovis
McDougall’s Application, the Australian Patent Office held that patents
could be granted in respect of living organisms.120 The Canadian Patent
Appeal Board allowed patents in respect of lower life forms in Re
Application for Patent of Abitibi Co, and Re Application for Patent of
Connaught Laboratories.121 However, the Board deferred the larger ques-
tion of patentability of higher-life forms, as it was not required by the facts
of the cases.

Since the contested decision in Diamond v Chakrabarty in the Supreme
Court of the United States, and the sequence of judgments in other juris-
dictions, such as the United Kingdom, Australia and Canada, patent pro-
tection of micro-organisms has become an international norm. Article 27(3)
of the TRIPS Agreement 1994 provides that member States may exclude
from patentability ‘plants and animals other than micro-organisms, and
essentially biological processes for the production of plants and animals’.
Members of the World Trade Organization are therefore obliged to provide
for patent protection of micro-organisms.

Inventions involving the use of new micro-organisms have presented
problems of disclosure in that repeatability often cannot be ensured by
means of a written description alone. The Budapest Treaty 1977 was devel-
oped to provide a uniform international deposit system. The Treaty has
three main functions. Under the Treaty, certain culture collections are rec-
ognized as ‘international depositary authorities’. Any Contracting State
which allows or requires the deposit of micro-organisms for the purposes
of patent procedure must recognize, for those purposes, a deposit made in
any such authorities. The Regulations under the Treaty lay down in detail
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the procedures which depositors and authorities must follow, the duration
of storage of deposited micro-organisms, and the mechanisms for the fur-
nishing of samples. The Treaty and Regulations make various provisions
to guard against the loss and consequent non-availability of deposited
micro-organisms.
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2. Franklin barley: patent law and
plant breeders’ rights

Historically, the patent system was ill-adapted to plant varieties. Plant
breeders first sought protection under the industrial patent system.
However, a number of technical difficulties were encountered in seeking to
apply the rules of a system designed to protect technical inventions to plant
varieties, which were thought not to reproduce themselves precisely and
whose appearance could vary depending upon the environment in which
they are grown. Margaret Llewelyn observes:

There were two main reasons why the patent system was seen as inappropriate.
First, plant material was not regarded as capable of meeting the requirements of
novelty, inventive step and disclosure. Secondly, it was not thought to be in the
public interest to permit such an extensive monopoly over plant varieties, given
their communal importance. Underlying this was the view that it was desirable
to retain, in so far as it was possible, the tradition of free exchange of new plant
material between plant breeding institutes. This would ensure the widest possi-
ble dissemination and use of the new combinations of genetic information.1

For these reasons, it was decided to introduce a special form of protection
which would be designed to support a specific industry, the plant variety
right. The International Convention for New Plant Varieties (the UPOV
Convention 1961) was adopted in 1961 and an international system for the
protection of plant breeders’ rights was established.2

However, the scope of patentable subject matter expanded, slowly and
incrementally, until it covered plants. Bernard Edelman has provided a
brief history of intellectual property and biotechnology.3 The French bar-
rister and philosopher argued that there had been a move away from a strict
prohibition against the patenting of nature towards a range of recent deci-
sions allowing the patenting of living matter. Edelman argued that there
has been a progressive accommodation of biotechnology within the legal
system. He summarized the stages of this passage as follows:

Life has been integrated into the market as easily as could be imagined because
it has been a progressive process. It started with something that was symbolically
far removed from mankind, the vegetable domain; from there it passed to the
micro-organism, then to the most rudimentary forms of animal life, like the
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oyster. The whole of the animal kingdom is now targeted and we are on the verge
of the human, weighed down with precedents which ensure the closure of the
system and make any resistance difficult. The work of man, which must be remu-
nerated, claims repayment from the whole realm of nature which has tradition-
ally been free of any property claims.4

Edelman traced the evolution of the law through key moments in the United
States legislation. The Plant Patent Act 1930 (US) distinguishes between
‘products of nature’ and ‘human-made inventions’. The Plant Variety
Protection Act 1970 (US) extends the category of an artificial nature to the
reproducibility of plants. The decision of Diamond v Chakrabarty determined
that genetically engineered organisms are either a manufacture or a compo-
sition of matter and are therefore patentable.5 From single-celled organisms,
the line then passes through genetically engineered plants to oysters and
transgenic animals – like oncomouse. Bernard Edelman has recently elabo-
rated upon his views on the patenting of genes and gene sequences.6 He has
argued that the contemporary developments over the commercialization of
the human genome have raised basic questions as to whether the human
species is no more than a product to be used and exploited.

This chapter considers how superior courts in a number of jurisdictions
have interpreted the relationship between patent law and plant breeders’
rights in light of developments in modern biotechnology. It looks at the
range of discourses, including history, constitutional law, intellectual prop-
erty law, science, economics and international law. It compares and con-
trasts the approach of three superior courts from Australia, the United
States and Canada.7 Section one considers the High Court of Australia
case of Grain Pool of Western Australia v Commonwealth.8 It contrasts the
historical methodology of the joint judgment to dealing with plant breed-
ers’ rights with the futuristic approach employed by Kirby  in dealing with
new scientific and technological developments. Section two examines the
significance of the Supreme Court of the United States in JEM Ag Supply
Inc v Pioneer Hi-Bred International Inc.9 The majority of the court held that
utility patents could be granted in respect of plants in addition to plant
patents and plant variety rights. The minority of Breyer and Stevens  were
concerned about the potential for conflict between the various schemes of
intellectual property protection for plants. Section three considers the
implications of the decision of the Supreme Court of Canada in Monsanto
Canada Inc. v Schmeiser.10 For the majority, McLachlin  and Fish 
held that a farmer, Percy Schmeiser, had infringed a validly held patent
owned by the agricultural biotechnology firm, Monsanto, in respect of
glyphosate-resistant canola. For the minority, Arbour  dissented that the
scope of the patent was limited to research experiments. In any case, she
argued that the patent claims had not been infringed by the farmer and that
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there should be defences available in respect of farmers’ rights and inno-
cent bystanders. The conclusion considers the future interaction between
patent law and plant breeders’ rights, and discusses the viability of sui
generis schemes of protection of biological inventions.

I FEDERATION WHEAT: GRAIN POOL OF
WESTERN AUSTRALIA V COMMONWEALTH

In Grain Pool of Western Australia v Commonwealth, the Grain Pool of
West Australia challenged the constitutional validity of the Plant Variety
Rights Act 1987 (Cth) and its successor, the Plant Breeder’s Rights Act 1994
(Cth).11

The case had its origins in an earlier dispute between Cultivaust and
the Grain Pool of Western Australia.12 After obtaining plant breeders’
rights in Franklin Barley, the Department of Primary Industry in
Tasmania made the South Australian company Cultivaust Pty Ltd the
exclusive licensee.13 In 1991, Cultivaust entered into negotiations with
Pool. Cultivaust provided Franklin barley to Grain Pool for the limited
purpose of growing trials and malting evaluation. Further negotiations
occurred in May 1992, with a view to a permanent licensing arrangement,
but no concluded agreement was reached. However, it is said that Pool
used the barley provided and other information to exploit the barley in
Western Australia. It is said that this was an infringement of the appli-
cants’ rights under the plant breeders’ rights legislation, a breach of the
limited licence granted by Cultivaust, a breach by Grain Pool of a
fiduciary duty allegedly owed to Cultivaust arising out of the circum-
stance of negotiations and a breach by Pool of a duty of utmost good
faith owed by Grain Pool to Cultivaust.

In response, the Grain Pool of Western Australia maintained that the
legislation was not supported by the intellectual property power under
s. 51(xviii) of the Australian Constitution 1901, because plant breeders’
rights did not fall within the constitutional definition of ‘Copyrights,
patents of inventions and designs, and trade marks’. Furthermore, the
plaintiff argued that the legislation was not supported by the external
affairs power under s.51(xxix) of the Australian Constitution 1901 because
it was not a matter of international concern and the latest iteration of the
relevant treaty, the UPOV Convention 1991, had not been ratified.

The first defendant, the Commonwealth, in support of the legislation,
relied upon s. 51(xviii) and s. 51(xxix) of the Australian Constitution 1901.
The defendant, Cultivaust, a grain merchant and trader, maintained that it
was a licensee from Tasmania, which had the exclusive right to sell and
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export Franklin barley; and claimed that the plaintiff, by selling within
Australia and in exporting Franklin barley, had acted in breach of its rights.
The States of Western Australian and Tasmania also intervened.

A Joint Judgment

The joint judgment – undoubtedly written by intellectual property spe-
cialist, Gummow J – held that the Plant Variety Rights Act 1987 (Cth) and
the Plant Breeder’s Rights Act 1994 (Cth) were valid under the intellectual
property power of the Australian Constitution 1901.14 It relied upon a
number of sources of authority, including historical studies into the devel-
opment of intellectual property, constitutional law, and a fine, close
reading of the legislation and the case law dealing with plant breeders’
rights. The joint judgment concluded that plant variety rights do indeed
belong within the ambit of ‘patents of invention’ in the intellectual prop-
erty power.

The High Court considered the meaning of the intellectual property
power under the Constitution, which empowers the Commonwealth to
make laws with respect to ‘Copyrights, patents of inventions and designs,
and trade marks’. The judges reviewed the judicial authorities dealing with
intellectual property and constitutional law.15 The joint judgment endorsed
the dissenting judgment of Higgins  in the Union Label case:

These words do not suggest, and what follows in these reasons does not give
effect to any notion that the boundaries of the power conferred by s. 51(xviii) are
not to be ascertained solely by identifying what in 1900 would have been treated
as a copyright, patent, design or trade mark. No doubt some submissions by the
plaintiff would fail even upon the application of so limited a criterion. However,
other submissions, as will appear, fail, because they give insufficient allowance
for the dynamism which, even in 1900, was inherent in any understanding of the
terms used in s. 51(xviii).16

The judges emphasized that what might answer the description of an inven-
tion for the purpose of that section will reflect changes in technology.17

The joint judgment of the High Court relied upon a number of histori-
cal studies into the development of intellectual property.18 It emphasized
that the formulation of the intellectual property power in the Australian
Constitution 1901 reflected the crystallization of the legal categories and
schema of intellectual property, which had developed in the United
Kingdom in the nineteenth century. The joint judgment of the High Court
highlighted the recognition of plant variety inventions in 1900. The judges
cited with approval the historical overview of Rich  in the United States
Court of Appeal case, Imazio Nursery Inc. v Dania Greenhouses:
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At least as early as 1892, legislation was proposed to grant patent rights for plant-
related inventions. Plant patent legislation was supported by such prominent
individuals as Thomas Edison who stated that ‘nothing that Congress could do
to help farming would be of greater value and permanence than to give the plant
breeder the same status as the mechanical and chemical inventors now have
through the law’. It was also supported by Luther Burbank, a leading plant
breeder of the day . . . whose widow stated that her late husband ‘said repeatedly
that until Government made some such provision [for plant patent protection]
the incentive to create work with plants was slight and independent research and
breeding would be discouraged to the great detriment of horticulture’.19

Callinan  emphasized in the legal proceedings that there was a similar
enthusiasm for the protection of plant breeding in Australia.20 Such com-
ments were incorporated into the final joint judgment, with the note: ‘Such
views would have been at the time apposite to the position of Australian
wheat breeders such as William Farrer, whose Federation cultivar of wheat
was named in 1901.’21

The High Court considered the evolution of common law and statute
law. The joint judgment revisited the watershed Australian case of NRDC
v the Commissioner of Patents, and noted the concession of the plaintiff
that the decision did not present any intrinsic impediment to the patentabil-
ity of plant varieties.22 The High Court also cited United States prece-
dents.23 The joint judgment endorsed the decision of the majority of the
Supreme Court of the United States in the case of Diamond v Chakrabarty:

The decision in Chakrabarty was that live, human-made, micro-organisms were
patentable subject matter within the statutory requirement of an invention or dis-
covery in the Patents Act 1952 (US) as being ‘any new and useful process,
machine, manufacture, or composition of matter, or any new and useful improve-
ment thereof’. However, in the judgment of the Supreme Court of the United
States, reference was made to the enactment in 1930 of the Plant Patent Act (US),
which afforded patent protection to certain asexually produced plants, and to the
1970 Plant Variety Protection Act (US), which authorised the grant of patents for
certain sexually reproduced plants, but excluded bacteria from its protection.24

However, there was no discussion of the dissenting judgment of Brennan 
in Diamond v Chakrabarty,25 which took the contrary view that the existence
of the Plant Patent Act 1930 (US) and the Plant Variety Protection Act 1970
(US) suggested that the Patent Act 1952 (US) was not intended to cover plant
material. This contrary argument was endorsed by a minority of the
Supreme Court of the United States in JEM Ag Supply Inc v Pioneer Hi-Bred
International Inc26 and the majority of the Supreme Court of Canada in the
recent case of Harvard College v Canada (the Commissioner of Patents).27

The High Court addressed the argument of the plaintiff that the opera-
tion of the intellectual property power under s. 51(xviii) of the Australian
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Constitution 1901 with respect to patents of invention is limited by what it
identifies as certain traditional principles of patent law. In particular, the
Grain Pool submitted that there are certain fixed minimum requirements
for the ‘intellectual effort’ required of inventors respecting novelty and
inventive step, that there is a crucial distinction between product and
process claims, and the term ‘patent’ involves certain limitations as to exclu-
sivity. The High Court engaged in a close reading of the Plant Variety
Rights Act 1987 (Cth) and the Plant Breeder’s Rights Act 1994 (Cth). They
considered the threshold criteria for plant breeders’ rights – distinctiveness,
uniformity and stability – which are known colloquially as the DUS
requirements.28 The High Court ruled that plant variety rights do indeed
belong within the ambit of ‘patents of invention’. The judges argued that
the plant breeders’ rights regime featured essential characteristics of the
patent regime. The High Court observed: ‘A plant variety having those
characteristics is an invention in the constitutional sense and the statute
secures the benefit of the invention by conferral of particular exclusive
rights to control production of other plants with the same essential char-
acteristics.’29 The High Court observed that a ‘plant breeder’ is equivalent
to an ‘inventor’ and that a ‘plant variety’ is like the patent notion of ‘an
invention’. They commented that the requirement of ‘distinctiveness’, ‘uni-
formity’ and ‘stability’ under plant breeders’ rights is equivalent to ‘novelty’
and ‘inventive step’ under patent law. Similarly, the notion of common
knowledge was analogous to prior art under patent law. The requirement
of ‘recent exploitation’ was equivalent to the patent rules with respect to
secret use.30

Finally, the High Court rejected the submission of the Grain Pool of
Western Australia that the rights conferred by the Plant Variety Rights Act
1987 (Cth) and the Plant Breeder’s Rights Act 1994 (Cth) amounted to
rights ‘by way of positive authority to sell and export the protected variety’.
The joint judgment held that plant variety rights and plant breeders’ rights
were negative rights, like those found under patent law, which gave the
rights-holder the power to exclude others from using the particular plant
material. The Grain Pool of Western Australia had a basic misunder-
standing of the nature of intellectual property rights. The organization
laboured under the misapprehension that the powers granted under state
legislation – the Grain Marketing Act 1975 (WA) – trumped federal laws
regarding intellectual property.

B Kirby J

Kirby  also held that the Plant Variety Rights Act 1987 (Cth) and the Plant
Breeder’s Rights Act 1994 (Cth) were valid. His Honour reached this

Patent law and plant breeders’ rights 55



conclusion not on the basis of the meaning of s. 51(xviii) of the Australian
Constitution 1901 according, or even by reference, to the accepted under-
standings of the terms used in 1900. Kirby  instead interpreted the
meaning of the phrase ‘patents of inventions’, in its ‘really essential char-
acteristics’ as understood in a constitutional context in Australia today.31

He emphasized the need to be conscious of the future scientific, techno-
logical and international developments.

Kirby  considered the debate in constitutional law over the scope of the
intellectual property power. His Honour rejected the decision of the major-
ity of the High Court in the Union Label case dealing with workers’
marks.32 The judge provided several reasons why this approach should
no longer be observed as a criterion for constitutional elaboration of
s. 51(xviii) of the Australian Constitution 1901. His Honour preferred the
decision of Higgins  in that particular case. Kirby  comments:

Although it is sometimes helpful, in exploring the meaning of the constitutional
text, to have regard to the debates in the Constitutional Conventions that led to
its adoption and other contemporary historical and legal understandings and
presuppositions, these cannot impose unchangeable meanings upon the words.
They are set free from the framers’ intentions. They are free from the under-
standings of their meaning in 1900 whose basic relevance is often propounded
to throw light on the framers’ intentions. The words gain their legitimacy and
legal force from the fact that they appear in the Constitution; not from how they
were conceived by the framers a century ago.33

Kirby  concluded that the court must characterize the limits of the leg-
islative power over ‘patents’, ‘trade marks’ and ‘copyright law’ by identify-
ing the ‘really essential characteristics’ of the notion referred to. His
Honour observed: ‘What constitute such ‘really essential characteristics’
may grow and expand, or may contract over time.’34 The judge added: ‘But
the key to finding the meaning is not to be discovered in the statutes and
case books before and at 1900 or in the inventions of the framers of the
Constitution adopted immediately before and given effect in that year.’35

Kirby  took the futuristic view that the legislative powers provided for
under the Australian Constitution 1901 should be read in such a way as to
promote scientific innovation and technological development. He main-
tains that the objects of the intellectual property power would be destroyed
if the notions of ‘copyright, patents of inventions and designs and trade
marks’ were limited to their meaning in 1900. Kirby  rhapsodizes:

A universal feature of the twentieth century has been the dynamic progress and
momentum of science and technology. The principal inventions of the century,
which include flight, applied nuclear fission, informatics and biogenetics were all
undiscovered, and for the most part unconceived, in 1900. Yet the Constitution
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certainly envisaged that the Commonwealth was entering an age of special tech-
nological inventiveness. So much can be seen in the specific provision of the post
and telecommunications power in such wide terms.36

Kirby  refers to Lawrence Lessig’s book, Code and Other Laws Of
Cyberspace, as a general source of authority for a discussion of intellectual
property and constitutional law.37 The joint judgment provides a qualified
endorsement of the codified vision of the constitutional power regarding
intellectual property. The authors of the joint judgment seem to rely heavily
upon historical accounts of intellectual property. By contrast, the judg-
ment of Kirby  seems to adopt a transformative approach. He focuses
upon the future developments of technology and science.

Kirby  considered developments in the United States, including the
Diamond v Chakrabarty decision.38 His Honour noted that the Supreme
Court of the United States initially took a narrow construction of the intel-
lectual property power under the United States Constitution in order to
promote the development of the public domain and the freedom of com-
petition. However, Kirby  commented that this view was superseded by a
broader conception of intellectual property power:

The advent of biogenetically engineered organisms and of inventions in the field
of information technology have stimulated an apparently increased willingness
on the part of United States courts to recognise the way in which patents and
analogous forms of legal protection can sometimes encourage technological
innovation to the economic and social benefit of the United States and beyond.
The specific inclusion of s. 51(xviii) in the Australian Constitution affords a
further reason for assigning to s. 51(xviii) a meaning that permits the protection
of ‘products of intellectual effort’ in the variety in which such products now
manifest themselves and the even greater variety in which they can be expected
to appear in the future.39

Parenthetically, Kirby  observed that there has been some discussion of
copyright protection in relation to the field of biotechnology: ‘It is unnec-
essary now to decide whether copyright law does or could extend to genet-
ically modified organisms.’40 The debate is most acute in relation to the
protection of scientific and genomic databases.41

Kirby  also briefly addressed the relationship between intellectual prop-
erty rights and freedom of speech. His Honour observed in an oblique,
cryptic footnote:

The protection of intellectual property rights must be afforded in a constitu-
tional setting which upholds other values of public good in a representative
democracy. In the United States the relevant head of constitutional power has
been viewed as containing in-built limitations many of which are derived from
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the competing constitutional object of public access to information. In Australia
the constitutional setting is different but the existence of competing constitu-
tional objectives, express and implied, is undoubted.42

Australian academic Brian Fitzgerald has lauded this statement as a ‘land-
mark footnote’.43 He speculated upon the implications of this marginalia:
‘This reasoning suggests that doctrines such as copyright misuse, which has
emerged in the United States in the context of the new technologies, may
have relevance in Australia.’44

Kirby  was sensitive to the international dimensions of the case. The
main problem was that the Federal Government had not ratified the UPOV
Convention 1991. Kirby  elaborated upon the problems in respect of the
external affairs power: ‘The position so far as that source of constitutional
validity of the federal laws is complicated by revision of the applicable inter-
national convention and by the fact that Australia had not, at the time the
matter was argued before the court, subscribed to the convention as altered
in 1991.’45 He concluded that ‘it would suffice for the Commonwealth and
Cultivaust to support the federal laws by reference to the patents power
alone. This would leave the question of the ambit of the external affairs
power in respect of the subject matter of an international treaty to be eluci-
dated in a future case where such elucidation was essential’.46 This discus-
sion raises the larger question of the external affairs power and treaty
making in relation to intellectual property.

Extra-judicially, Kirby  has expressed support for sui generis protection
of biotechnological inventions in a number of forums. His Honour observed
in his role as a rapporteur of the UNESCO Committee on Ethics and
Intellectual Property:

Many applications, needs and expectations in this field cannot be accommodated
within the framework of intellectual property as it is currently defined. In some
cases, responses to such requests for protection could stem from a development
of the intellectual property approach. In others, intellectual property could be
made to evolve towards the definition of new sui generis schemes tailored to the
subject matter to be protected, ie genetic resources, along the lines of previous
developments aiming to protect plant varieties. One could also contemplate
extending intellectual property by adapting existing schemes so as to include, to
the largest extent possible, subject matter that is currently not covered.47

Kirby  has considered whether there is a need for sui generis protection of
biological inventions. His Honour has been willing to contemplate that it
might have been better if special legal regimes had been created to deal with
the novel intellectual property questions presented by genomics.48

The decision of the High Court laid to rest some of the fears that intel-
lectual property legislation would be vulnerable to constitutional challenges.
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Jill McKeough and Andrew Stewart, for instance, complained: ‘This
formula has the disadvantage of being limited to those forms of protection
which were familiar at the turn of the century, preventing expansions in tra-
ditional areas, certainly precluding the adoption of entirely new regimes.’49

Such a pall has been lifted by the High Court decision. It seems that there
will be no constitutional obstacles to the introduction of legislation dealing
with subject matter on the outer limits of intellectual property, such as
certification trade marks, databases, publicity rights and the so-called
‘neighbouring rights’, ‘performers’ rights’.50 In light of this decision, there
does not seem to be quite the same urgency to implement the recommenda-
tion of the Australian Constitutional Commission that s. 51(xviii) be
amended to enable the Commonwealth to legislate for: ‘Copyright, patents
of inventions and designs, trade marks, and other like protection for the
products of intellectual activity in industry, science, literature, and the
arts’.51 The High Court has given a clear signal that it will interpret the intel-
lectual property power in a broad and flexible fashion.

In spite of its failed constitutional challenge, the Grain Pool of Western
Australia was successful in defending itself from allegations of plant breed-
ers’ rights infringement in the Federal Court and Full Federal Court of
Australia.52

II FIRST THE SEED: JEM AG SUPPLY V PIONEER
HI-BRED INTERNATIONAL INC

In the case of JEM Ag Supply Inc v Pioneer Hi-Bred International Inc, the
Supreme Court of the United States considered whether utility patents
could be granted in respect of plants.53

Pioneer Hi-Bred International Inc had obtained 17 utility patents for
its inbred and hybrid corn seed products. It sold the patented hybrid seed
to merchants and growers under a limited licence, the terms of which only
permitted the production of grain and forage from that seed and prohib-
ited re-sale and use of that seed for propagation, seed multiplication or
the production or development of a new hybrid or variety. Pioneer’s
hybrid corn plant 3394 was ‘characterized by superior yield for maturity,
excellent seedling vigor, very good roots and stalks, and exceptional stay
green’.54

JEM Ag Supply Inc., trading as Farm Advantage, bought patented seed
from Pioneer under such a licence and resold it. Pioneer brought proceed-
ings against Farm Advantage alleging patent infringement. In reply, Farm
Advantage counter-claimed that Pioneer’s patents were invalid, because
sexually reproducing patents were not patentable subject matter.
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The District Court granted summary judgment to Pioneer, relying on a
broad construction of the decision in Diamond v Chakrabarty in finding
that utility patents covered plant life.55 It found that, in enacting the Plant
Patent Act 1930 (US) and the Plant Variety Protection Act 1970 (US),
Congress had not expressly or impliedly removed plants from the scope of
patent protection. The United States Court of Appeals for the Federal
Circuit affirmed this decision.56 JEM Ag Supply appealed to the Supreme
Court of the United States.

For the petitioners, the Corn Growers Association and the National
Farmers Union expressed their concerns about the potential impacts of
utility patents upon agriculture, in particular upon genetic erosion, plant
uniformity and the exchange of information and germplasm.57 They were
also alarmed that the expansion of intellectual property rights would result
in a consolidation of the seed industry, and undermine traditional farming
practices of saving seed. Malla Pollack and other law professors also sup-
ported the case of JEM Ag Supply.58

For the respondents, a number of amicus curiae supported the submis-
sion of Pioneer Hi-Bred International. Corporate firms such as Monsanto
and Delta and Pine Land Company argued that utility patents should be
granted in respect of plants.59 Trade organizations like the American Crop
Protection Association, the American Seed Trade Association and the
Biotechnology Industry Organization also stressed the importance of
general patent protection in respect of agriculture and biotechnology.60

Furthermore law groups such as the American Intellectual Property Law
Association and the American Bar Association supported the case of the
respondent.61 Finally, the United States Government lent its support to
Pioneer Hi-Bred International.62 By this time, the Solicitor-General of the
United States Government was a firm supporter of the majority decision
of the Supreme Court of the United States in Diamond v Chakrabarty.63

A Thomas J

Thomas  delivered the opinion of the majority of the Supreme Court of
the United States, in which Rehnquist  and Kennedy, Souter and
Ginsburg  joined. His Honour engaged in a historical review of the Plant
Patent Act 1930 (US), the Plant Variety Protection Act 1970 (US) and
Diamond v Chakrabarty,64 and concluded that utility patents could be
granted in respect of plant subject matter. Scalia  concurred with this posi-
tion in a separate judgment.

Thomas  cites Jack Kloppenburg’s groundbreaking book First The Seed,
a social history of plant breeding and agricultural biotechnology.65 The
judge discussed the historical origins of intellectual property protection of
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plants. There were a number of legislative models proposed for protecting
plants, which were modelled on trade mark law, unfair competition, patent
law and sui generis systems.66 Kloppenburg comments upon the impetus for
this legislation:

The Morrill Act of 1862 was intended, in the words of the legislation, to ‘assure
agriculture a position in research equal to that of industry.’ Seedsmen were
painfully aware that this was not the case. Private cereal and fruit breeders began
calling for establishing of a plant patent system as early as 1885. A proposal that
a committee of experts should be empowered to recommend new varieties of
appropriate quality for patent registration was rejected in 1901 by the American
Pomological Society as ‘socialistic’ . . . Legislators were not ready to counte-
nances proprietary rights to genetic information.67

Thomas  noted: ‘Furthermore, like other laws protecting intellectual prop-
erty, the plant patent provision must be understood in its proper context.
Until 1924, farmers received seed from the Government’s extensive free
seed program that distributed millions of packages of seed annually.’68 His
Honour observed, citing Kloppenburg, ‘In 1930, seed companies were not
primarily concerned with varietal protection, but were still trying to suc-
cessfully commodify seeds. There was no need to protect seed breeding
because there were few markets for seeds.’69

Thomas  noted the significance of the United States Congress passing
the Plant Patent Act 1930 (US).70 This legislation provided a special form
of protection, which was limited to asexually reproduced varieties of plants
which did precisely reproduce themselves and called a plant patent.
Thomas  maintained that the Plant Patent Act 1930 (US) does not limit
the scope of utility patents. His Honour noted: ‘Whatever Congress may
have believed about the state of patent law and the science of plant breed-
ing in 1930, plants have always had the potential to fall within the general
subject matter of s. 101, which is a dynamic provision designed to encom-
pass new and unforeseen inventions’.71

Thomas  considered how Congress passed the Plant Variety Protection
Act 1970 (US) in an effort to harmonize with a number of European coun-
tries which protected plant breeders’ rights under sui generis legislation.
This legislation provided protection to developers of novel, sexually repro-
duced plants. Thomas  held that the Plant Variety Protection Act 1970
(US) did overlap with utility patents, but such conflicts were not irrecon-
cilable. His Honour observed: ‘It is much more difficult to obtain a utility
patent for a plant than to obtain a plant variety certificate because a utility
patentable plant must be new, useful, and non-obvious.’72 Thomas  there-
fore deduced: ‘Because of the more stringent requirements, utility patent
holders receive greater rights of exclusion than the holders of a PVP

Patent law and plant breeders’ rights 61



certificate. Most notably, there are no exceptions for research or saving
seed under a utility patent.’73

Thomas  denied that granting utility patents in respect of plants would
render the exceptions under plant breeders’ rights obsolete. He acknowledged
that the Plant Variety Protection Act 1970 (US) also contained exemptions for
saving seed and for research. A farmer who legally purchases and plants a pro-
tected variety can save the seed from these plants for replanting on his own
farm.74 In addition, a protected variety may be used for research.75 The utility
patent statute did not contain similar exemptions. In footnote number 12,
Thomas  denied that utility patents would undercut farmers’ rights and the
breeders’ exception: ‘Since 1985 the PTO has interpreted §101 to include
utility patents for plants, and there is no evidence that the availability of such
patents has rendered the PVPA and its specific exemptions obsolete.’76 His
Honour maintains that the Plant Variety Protection Act 1970 (US) continues
to co-exist happily alongside the system of utility patents.

Thomas  stressed that the language in Diamond v Chakrabarty was
extremely broad and noted that the Court explicitly rejected the argument
in that case that Congress must expressly authorize protection for new
patentable subject matter.77 The judge referred to the opinion of Burger 
in Diamond v Chakrabarty that there was nothing in the language or the
history of the Plant Patent Act 1930 (US) and the Plant Variety Protection
Act 1970 (US) to suggest that the Patent Act 1952 (US) does not include
living organisms.78 Sympathetic to such logic, Thomas  expressed the view
that the Government, the Congress, and the Executive are better suited to
the balancing of competing policy interests raised by the friends of the
court. His Honour gave short shrift to the arguments made in the amicus
curiae submissions, such as by the Corn Growers Association, the National
Farmers Union and the coalition of law professors.

B Breyer and Stevens JJ

Dissenting, Breyer and Stevens  held that the two specific plant statutes –
namely the Plant Patent Act 1930 (US) and the Plant Variety Protection Act
1970 (US) – embodied a legislative intent to deny coverage under the Utility
Patent Statute to those plants covered in existing legislation.

Breyer and Stevens  sought to divine the original intent of the Plant
Patent Act 1930 (US). The judges observed that the legislation provides
patent protection for any person ‘who has invented or discovered and
asexually reproduced any distinct and new variety of plant, other than a
tuber-propagated plant’. It is particularly helpful to those breeders who
reproduced plants through grafts – such as, say, apple trees. Breyer and
Stevens  commented:
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Given these characteristics, the PPA is incompatible with the claim that the
Utility Patent Statute’s language (‘manufacture, or composition of matter’) also
covers plants. To see why that is so, simply imagine a plant breeder who, in 1931,
sought to patent a new, distinct variety of plant that he invented but which he
has never been able to reproduce through grafting, i.e. asexually. Because he
could not reproduce it through grafting, he could not patent it under the more
specific terms of the PPA.79

Breyer and Stevens  considered whether such a breeder could nonetheless
patent the plant under the more general Utility Patent Statute language
‘manufacture, or composition of matter’. The judges concluded: ‘Even a
prescient court would have had to say, as of 1931, that the 1930 Plant Patent
Act had, in amending the Utility Patent Statute, placed the subject matter
of the PPA – namely, plants – outside the scope of the words “manufacture,
or composition of matter”.’80

Breyer and Stevens  argued that nothing in the history, language or pur-
poses of the Plant Variety Protection Act 1970 (US) suggested an intention
to enlarge and expand the scope of patentable subject matter:

The PVPA proved necessary because plant breeders became capable of creating
new and distinct varieties of certain crops, corn, for example, that were valuable
only when reproduced through seeds – a form of reproduction that the earlier Act
freely permitted. Just prior to its enactment a special Presidential Commission,
noting the special problems that plant protection raised and favoring the devel-
opment of a totally new plant protection scheme, had recommended that ‘[a]ll
provisions in the patent statute for plant patents be deleted . . .’.81 Instead
Congress kept the PPA while adding the PVPA.82

The judges noted that it is an interesting quirk of history that the United
States should have both plant patents and plant variety protection. They
observed that the Plant Variety Protection Act 1970 (US) gave protection
to plants reproduced by seed, and it excluded the requirement that a
breeder have ‘asexually reproduced’ the plant. It imposed certain specific
requirements, notably, that the variety must be new, distinct, uniform and
stable. Furthermore, the Plant Variety Protection Act 1970 (US) also
created two important exceptions: the farmer’s right and the breeder’s
research exception.

The two judges were concerned that the expansion of utility patents to
include plant subject matter would undermine the exceptions provided for
under the Plant Variety Protection Act 1970 (US):

Why would anyone want to limit the exemptions – related to seed-planting and
research – only to those new plant varieties that are slightly less original? Indeed,
the research exemption would seem to be more useful in respect to more original,
not less original, innovation. The Court has advanced no sound reason why
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Congress would want to destroy the exemptions in the Plant Variety Protection Act
that Congress created. And the Court’s reading would destroy those exemptions.83

The judges were conscious that the defence of farmers’ privilege had been
read down and limited in a previous Supreme Court of the United States
decision. In Asgrow Seed Company v Winterboer, the respondents con-
tended that they were entitled to a statutory exemption from liability under
s. 2543, which provides that a farmer may save seed and use such saved seed
in the production of a crop for use on his farm, or for sale for reproductive
purposes.84 The majority of the Supreme Court of the United States held
that a farmer who meets the requirements set forth in s. 2543’s proviso may
sell for reproductive purposes only such seed as he has saved for the purpose
of replanting his own acreage. It found that the respondents were not eligi-
ble for the exception because their planting and harvesting were conducted
as ‘a step in marketing’. However, Stevens  dissented that Congress
intended to preserve the farmer’s right to engage in so called ‘brown-bag’
sales of seed to neighbouring farmers. His Honour believed that Congress
would have used a term such as ‘sale’ if they intended the farmer’s privilege
exemption to have a narrow operation.

Breyer and Stevens  argued that the decision in Diamond v Chakrabarty
does not control the outcome in the case, because its impact is limited to
micro-organisms.85 They champion the dissenting judgment of Brennan 
in that case. In Diamond v Chakrabarty, Brennan  maintained that the
scope of patentable inventions did not include living organisms.86 His
Honour commented that the Patent Act 1952 (US) should be read in light
of the Plant Patent Act 1930 (US) and the Plant Variety Protection Act 1970
(US).87 Brennan  draws two findings from the existence of such legislation.
First, he infers that the legislation is evidence that Congress was of the
understanding that the Patent Act 1952 (US) did not include living organ-
isms. Second, he notes that Congress had specifically addressed bacteria in
the Plant Variety Protection Act 1970 (US), saying that it was excluded from
the scope of protection. Brennan  concludes: ‘It is the role of Congress,
not this Court, to broaden or narrow the reach of the patent laws.’88

Finally, Breyer and Stevens  emphasized that the majority wrongly
relied upon the canon of implied repeal:

Those who write statutes seek to solve human problems. Fidelity to their aims
requires use to approach an interpretive problem not as if it were a purely logical
game, like a Rubik’s Cube, but as an effort to divine human intent that underlies
the statute. Here that effort calls not for an appeal to canons, but for an analy-
sis of language, structure, history, and purpose. Those factors make clear that
the Utility Patent Statute does not apply to plants. Nothing in Chakrabarty
holds to the contrary.89
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The judges resolved that the United States Congress would have to expressly
amend United States patent law, if it wanted utility patents to apply to
plants.

Mark Janis and Jay Kesan commented in Nature Biotechnology90 that the
decision of the Supreme Court of the United States in JEM Ag Supply v
Pioneer Hi-Bred International leaves a number of issues unresolved: ‘It will
now fall to the lower courts to work out how numerous other issues of
patent law doctrine apply to patents, and to Congress to consider broader
policy issues concerning the relationship among IP regimes for plants.’91

Janis and Kesan raise a number of outstanding questions, such as the pro-
tection of non-obvious plants; patent infringement via pollen drift, plant
breeding research and seed saving; and the enforceability of technology
user agreements. A number of lower court decisions have started to address
such matters.92

III SEEDS OF HOPE: MONSANTO CANADA INC. V
PERCY SCHMEISER

In Canada, Percy Schmeiser, an elderly canola farmer from Bruno,
Saskatchewan, was sued for patent infringement by the biotechnology
company Monsanto. The petty infringement matter blossomed into a sym-
bolic dispute about genetically modified crops, which attracted inter-
national attention. Bruce Ziff commented:

The dispute at the bottom of Monsanto Canada Inc. v. Schmeiser became a cause
célèbre of the highest order. It has served as a flashpoint in the ongoing politi-
cal conflict concerning genetically modified foods, the propriety of patenting
living organisms, the impact of genetically modified organisms (GMOs) on the
environment (the rise of superweeds, etc.), and the plight of small farmers living
under the shadow of the giants of agribusiness.93

The litigation between Monsanto Inc. and the doughty Percy Schmeiser
passed through the Federal Court and the Full Federal Court of Canada and
ended up being resolved in the Supreme Court of Canada. The case attracted
widespread media attention, and a great deal of academic commentary.94

The case concerned a Canadian patent granted to Monsanto in 1993 for
an invention named ‘Glyphosate-Resistant Plants’.95 The patent was for
‘man-made genetically engineered genes, and cells containing those genes
which, when inserted in plants, in this canola, make those plants resistant
to glyphosate herbicides’ such as Monsanto’s product Roundup Ready.

In 1997, Monsanto sent private investigators, ex-Mounties, to take
samples from the canola farm of Percy Schmeiser. It claimed that Schmeiser
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planted glyphosate-resistant seeds to grow a crop of genetically modified
canola, for harvest. It contended that the farmer used, reproduced and
created genes, cells, plants and seeds containing the genes and cells claimed
in the patent.

The Federal Court96 and the Full Federal Court97 held that Percy
Schmeiser knew or should have known that those plants were glyphosate-
resistant when he saved their seeds in 1997 and planted those seeds the fol-
lowing year. It was the cultivation, harvest and sale of the 1998 crop that
made Percy Schmeiser vulnerable to Monsanto’s infringement claim.

On 20 January 2004, the Supreme Court of Canada heard an appeal
against the judgment of the Federal Court in Monsanto Canada Inc. v
Schmeiser.98 The matter raised important questions about gene patents,
innocent infringement and farmers’ rights. Are biological inventions
patentable – like mechanical inventions? Can an innocent bystander be held
liable for infringing a patent? Should farmers’ privileges to save seed trump
patent rights and technology user agreements?

A number of other parties intervened in the case. Percy Schmeiser was
supported by a consortium of six non-government organizations, includ-
ing farmers’ unions, environmental organizations and anti-biotechnology
ginger groups. The National Farmers Union argued that the lower court
decision would have an adverse impact upon production costs, farm
profitability and biodiversity.99 The Council of Canadians expressed con-
cerns about the commercialization of the field of agriculture.100 The
International Center for Technology Assessment observed that ‘patenting
is the principal tool used by corporations such as Monsanto to concentrate
their power over agricultural and natural resources’.101 The ETC Group
emphasized that the decision of the Federal Court of Canada had far-
reaching and adverse impacts upon the practice of saving seed.102 The
Sierra Club of Canada also supported the position of Schmeiser. Dr
Vandana Shiva of the India-based Research Foundation for Science,
Technology and Ecology, expressed apocalyptic concerns about the wider
ramifications of the ruling for farm-saved seed in other jurisdictions.103

For its part, Monsanto was supported by the Canadian Seed Trade
Association and the Canadian Canola Growers Association, and the indus-
try group BIOTECanada. The Canadian Canola Growers Association
highlighted the positive benefits of genetically modified crops.104

BIOTECanada expressed concerns that, if the arguments of Schmeiser and
his supporters were accepted, the ‘development of new and promising tech-
nologies for the benefit not only of Canadians but for all citizens of the
world will be inhibited by reducing the level of research and development
for biotechnological inventions in Canada’.105

The provincial Government of Ontario was also a party to the case
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because of its concerns about the impact of gene patents on biomedical
research and health care. The province was sensitive to the issue because it
had been threatened in the past with legal action for patent infringement by
the Utah biotechnology firm, Myriad Genetics.106 In the course of oral
argument in Monsanto Canada Inc. v Schmeiser, Sara Blake, on behalf of
the Attorney-General of Ontario, sought to bring the Supreme Court of
Canada’s attention to the impact of gene patents in the health care field.
She expressed concern that a ruling in Monsanto Canada Inc. v Schmeiser
could have an inadvertent and unforeseen impact upon health care.107

The Supreme Court of Canada ruled in favour of Monsanto against
Percy Schmeiser by a majority of five to four.108 McLachlin  and a new
appointment to the bench, Fish , wrote the leading majority judgment.
First of all, the court held that Monsanto’s patent on ‘Glyphosate-
Resistant Plants’ was valid. Second, the Supreme Court held that Percy
Schmeiser had infringed the patent of Monsanto by using the genetically
modified canola crop on his land. It ruled: ‘Mr Schmeiser was not an inno-
cent bystander; rather, he actively cultivated Roundup Ready Canola.’109

Third, the court denied that Schmeiser was permitted under patent law to
save and reuse seed. Finally, the court held that Monsanto was not entitled
to an account of profits because Percy Schmeiser earned no profit from the
invention. It ordered each party to bear its own costs.

Arbour , the next United Nations Human Rights Commissioner, wrote
the dissenting judgment. She maintained that the patent claims could not
be extended over whole plants and there was no infringing use.

A Biological Inventions

First of all, the Supreme Court of Canada considered whether biological
inventions, such as Monsanto’s patented genetically modified canola crop,
were patentable subject matter.110 Professor Brad Sherman comments that the
case posed fundamental conceptual problems for the operation of patent law:

One of the recurring themes in patent law has been the instability of biological
inventions. Many of the problems they have posed for patent law can be traced
to the fact that, unlike mechanical inventions which are inert and stable, biolog-
ical inventions are volatile, unstable and dynamic.111

The modern patent system was a product of the industrial revolution, and
designed to protect mechanical and chemical inventions. The regime was not
designed to provide protection for living organisms. Indeed, life forms were
considered to be discoveries of nature, rather than scientific inventions. How-
ever, there has been a progressive accommodation within patent law of
biotechnological inventions, including plants, animals, and even human beings.
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There has been a backlash in Canada against the dramatic expansion
of the scope of patent law. In the case of Harvard College v Canada (The
Commissioner of Patents), the Supreme Court of Canada considered
whether the transgenic animal, the Harvard oncomouse, could be the
subject of a patent.112 The Court decided by a majority of five to four that
higher life forms were not patentable subject matter. Trained in a civil,
French legal tradition, the majority judges emphasized the ethics of patent-
ing. By contrast, the minority judges from a common law, British tradition
stressed the commercial goals of patenting.

In the leading judgment, Bastarache  emphasized that Parliament must
give an express legislative direction to authorize the patenting of higher life
forms:

Patenting higher life forms would involve a radical departure from the trad-
itional patent regime. Moreover, the patentability of such life forms is a highly
contentious matter that raises a number of extremely complex issues. If higher
life forms are to be patentable, it must be under the clear and unequivocal direc-
tion of Parliament.113

Bastarache  indicates that there are also a number of reasons why
Parliament might want to be cautious about encouraging the patenting of
higher life forms, such as plants, seeds, animals and human beings. In his
view, whether higher life forms such as Oncomouse ought to be patentable
is a matter for Parliament to determine.

In the case of Monsanto Canada Inc. v Schmeiser, the majority of the
Supreme Court held that Monsanto’s patent was valid.114 In its view, the
invention did not offend the prohibition against the patenting of higher life
forms because it related to a component of the plant, not the whole of the
plant. McLachlin  and Fish  distinguished the case from the precedent
of Harvard College v Canada (The Commissioner of Patents):

This case is different from Harvard Mouse, where the patent refused was for a
mammal. The Patent Commissioner, moreover, had allowed other claims, which
were not at issue before the Court in that case, notably a plasmid and a somatic
cell culture. The claims at issue in this case, for a gene and a cell, are somewhat
analogous, suggesting that to find a gene and a cell to be patentable is in fact con-
sistent with both the majority and the minority holdings in Harvard Mouse.115

The judges emphasized: ‘Under the present Act, an invention in the domain
of agriculture is as deserving of protection as an invention in the domain of
mechanical science.’116 Given such sentiments, it would have been more
sensible for the court to overturn the precedent of Harvard College v Canada
(The Commissioner of Patents) completely.
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In dissent, Arbour  held that Monsanto’s patent claims did not extend
to plants, seeds and crops. She stressed that the gene claim did not extend
patent protection to the plant. Her Honour relied upon the precedent of
Harvard College v Canada (The Commissioner of Patents):

The trial judge interpreted the scope of the Monsanto patent without the benefit
of the holding in Harvard College that higher life forms, including plants, are
not patentable. Both lower court decisions ‘allo[w] Monsanto to do indirectly
what Canadian patent law has not allowed them to do directly: namely, to
acquire patent protection over whole plants’. Such a result is hard to reconcile
with the majority decision in Harvard College. It would also invalidate the
Patent Office’s long-standing policy of not granting exclusive rights, expressed
in a patent grant, over higher life forms, that was upheld in Harvard College.117

Her Honour noted: ‘Monsanto is on the horns of a dilemma; a narrow con-
struction of its claims renders the claims valid but not infringed, the
broader construction renders the claims invalid.’118 In light of the decision
in Harvard College v Canada (The Commissioner of Patents), she concluded
that the patent claims here cannot be interpreted to extend patent protec-
tion over whole plants and that there was no infringing use.

In 2002, the Canadian Biotechnology Advisory Committee released an
advisory memorandum on ‘Higher Life Forms and The Patent Act’. It
maintains: ‘If the Government of Canada wishes higher life forms to be
patentable, it must propose amendments to the Patent Act and gain
Parliament’s agreement.’119 It stressed that Canada has an unprecedented
opportunity to define the special characteristics of biological inventions
at the legislative level. In 2006, the Canadian Biotechnology Advisory
Committee released its report, Human Genetic Materials, Intellectual
Property and the Health Sector.120 The Chair, Arnold Naimark, advised that
‘we believe that action is needed now to enhance Canada’s intellectual prop-
erty regime so that it is better prepared, in the context of rapid advances in
genetic technologies, to meet the dual objectives of encouraging innovation
and making the benefits of such innovation readily accessible to
Canadians.’121 Academic Tim Caulfield has commented that the Canadian
Federal Government has been slow to respond to the policy issues raised by
gene patents: ‘Parliament has yet to consider any of the suggested reforms
of the Canadian patent system and there are no formal proposals pending.
Altering the existing patent system could take many years.’122

B Innocent Infringement

Second, there was much argument in the case as to whether an ‘innocent
bystander’ could infringe a patent. Percy Schmeiser argued that the GM
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crops on his land were the result of accidental contamination, such as cross-
field breeding by wind or insects, or by seed being blown off neighbours’
trucks, which did not have their tarpaulin firmly secured. In any case, he
maintained that he did not derive any benefit from the GM canola because
he did not spray it with Roundup Ready.

Monsanto maintained that the presence of the GM canola on the farm
was not accidental. It conducted a number of tests on canola taken from
the field of Percy Schmeiser. The results of these tests showed the presence
of the patented gene in a range of 95–98 per cent of the canola sampled.
The majority of the Supreme Court ruled that Percy Schmeiser was not a
mere innocent bystander, but an active user of the patented GM canola.
McLachlin  and Fish  stressed:

This case concerns a large scale, commercial farming operation that grew canola
containing a patented cell and gene without obtaining licence or permission. The
main issue is whether it thereby breached the Patent Act. We believe that it did.123

The majority of the Supreme Court of Canada noted: ‘Had he been a mere
“innocent bystander”, he could have refuted the presumption of use arising
from his possession of the patented gene and cell.’124 It stressed that such
matters were better addressed by politicians: ‘If Parliament wishes to
respond legislatively to biotechnology inventions concerning plants, it is
free to do so.’125

Dissenting, Arbour  held that the cultivation of plants containing the
patented gene and cell did not constitute an infringement. She maintained
that the plants containing the patented gene could have no stand-by value
or utility. Arbour  was concerned by the possibility that an innocent
bystander could infringe a patent. She observed: ‘The complexities and
nuances of innocent bystander protection in the context of agricultural
biotechnology should be expressly considered by Parliament because it can
only be inadequately accommodated by the law on use.’126 Indeed, the
Canadian Biotechnology Advisory Committee has suggested the creation
of such a defence.127

The University of Ottawa academic, Jeremy deBeer, has commented
that the term ‘innocent infringer’ is an oxymoron, and unhelpful in legal
analysis:

It must be emphasized, however, that classification of ‘innocent bystanders’ is
inherently misleading. Whether a classic property owner who exercises the
normal freedom of ownership, such as possessing and using the property, is
himself innocent, is precisely the question. The fact that the IP right is statutory,
while the classical property right is not, says nothing about the justice of favour-
ing one over the other.128
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The case has ramifications for the regulation of genetic technology. There is
a potential conflict between the patent regime and the Gene Technology
Regulator, for instance, in Australia.129 In the case of a farmer who was an
‘innocent bystander’, the Gene Technology Regulator would place legal
responsibility upon a biotechnology company to clean up any environmen-
tal contamination. However, such a biotechnology company could sue a
farmer who had patented genetically modified plants on their land. There is
a need to resolve such potential disharmony between the two regimes.

C Farmers’ Rights

Finally, there was much debate in the Supreme Court of Canada about the
status of farmers’ rights in modern agricultural economies. As was
common practice for a number of canola farmers in the Bruno area, Percy
Schmeiser routinely saved a portion of the canola harvested on his prop-
erty to serve as seed for the next generation of crops. He observed: ‘My wife
and I are known on the Prairies as seed developers in canola and as seed
savers.’130 The farmer maintained that he was entitled to save and reuse seed
under the ancient notion of farmers’ rights.

Agricultural chemical and biotechnology companies have sought to
erode farmers’ rights. They have attempted to limit the capacity of farmers
to save and reuse seed through the means of patent law, contract law and
genetic use restriction technologies.

First of all, there is some limited recognition for the protection of
farmers’ rights at a national and international level. The Plant Breeders’
Rights Act 1990 (Can) protects the right of farmers to save and reuse seed.
However, unlike the sui generis regime of plant breeders’ rights, the Patent
Act 1985 (Can) provides no farm-saved seed exception. Therefore, when
farmers use patented seed, they do not have the right to save the seed from
a crop and reuse that seed in the next year. Accordingly, Monsanto has sued
Percy Schmeiser under the general regime of patent law, rather than the
specific system of plant breeders’ rights. As such, it maintains that Percy
Schmeiser should not have been allowed to save and reuse patented seed.

Second, agricultural and biotechnology companies have become increas-
ingly reliant upon contract law and technology user agreements in their
commercial dealings with farmers and growers. The terms and conditions
of such agreements are quite restrictive. Under the standard Monsanto
agreement for canola, the growers are required to pay a technology fee and
a premium rate for the GM seed. They are required to relinquish the right
to save and reuse seed. Furthermore, the grower could only use Monsanto’s
Roundup Ready brand of glyphosate herbicide (there are other brands).
The company has the right to inspect and test their fields for up to three
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years. If any of these conditions were breached, Monsanto could seek liq-
uidated damages. There remains legal debate as to whether such private
contacts are valid and enforceable, and can override the public defence to
save and reuse seed.

Third, agricultural chemical and biotechnology companies are investing
in genetic use restriction technologies, known as ‘GURTs’ for short. Upset
by a patent in respect of the control of plant gene expression granted to the
Delta and Pine Land Co. and the United States Government,131 the Rural
Advancement Foundation International famously dubbed GURTs ‘termi-
nator technologies’.132 Such technologies render seed sterile, so that growers
are forced to buy new seeds each year from a biotechnology company. They
are designed to protect the seed producer against multiplication of the seed
by a third party. Thus the GURTs technology can be used to prevent
infringement of plant breeders’ rights and patent law. Analogies could be
drawn with copyright law and the provisions banning circumvention devices
and other technological protection measures. However, there have been con-
cerns that the use of GURTs technology provides excessive protection for
the holders of intellectual property rights.133

The majority of the Supreme Court of Canada held that the patent
regime did not contain a defence in relation to farm-saved seed. McLachlin
 and Fish  observed:

The appellants argue, finally, that Monsanto’s activities tread on the ancient
common law property rights of farmers to keep that which comes onto their
land. Just as a farmer owns the progeny of a ‘stray bull’ which wanders onto his
land, so Mr. Schmeiser argues he owns the progeny of the Roundup Ready
Canola that came onto his field. However, the issue is not property rights, but
patent protection. Ownership is no defence to a breach of the Patent Act.134

The judges emphasized that saving seed could amount to patent infringe-
ment: ‘Saving and planting seed, then harvesting and selling the resultant
plants containing the patented cells and genes appears, on a common sense
view, to constitute “utilization”of the patented material for production and
advantage.’135

Dissenting, Arbour  held that it was inappropriate that plants could gain
dual protection under plant breeders’ rights and patent law. She observed:
‘Patents should not necessarily be available when other, more tailored intel-
lectual property protection exists.’136 Her Honour seems to suggest that the
plant breeders’ rights regime may be better adapted to dealing with agri-
cultural biotechnology.

The Canadian Biotechnology Advisory Committee recommended that
a farmers’ privilege provision be included in the Patent Act 1985 (Can).137

It should specify that farmers are permitted to save and sow seeds from
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patented plants or to breed patented animals, as long as these progeny are
not sold as commercial propagating material or in a manner that under-
mines the commercial value to its creator of a genetically engineered animal,
respectively. Further action would be necessary to ensure that farmers’
rights could not be overridden by contract law or technological measures.

D Remedies

The Supreme Court of Canada found that Monsanto held a valid patent,
and that Percy Schmeiser had infringed that patent. However, it refused to
grant Monsanto an account of profits because the farmer had not benefited
from the invention:

Their profits were precisely what they would have been had they planted and har-
vested ordinary canola. They sold the Roundup Ready Canola they grew in 1998
for feed, and thus obtained no premium for the fact that it was Roundup Ready
Canola. Nor did they gain any agricultural advantage from the herbicide resis-
tant nature of the canola, since no finding was made that they sprayed with
Roundup herbicide to reduce weeds. The appellants’ profits arose solely from
qualities of their crop that cannot be attributed to the invention.138

The Supreme Court of Canada ordered that each party should bear its own
costs. Obviously it was reluctant to rule against Percy Schmeiser in respect
of costs, lest he be forced to sell his farm.

In spite of being found to have infringed Monsanto’s patent, Percy
Schmeiser claims that the Supreme Court decision is a ‘moral and personal
victory’. He has taken some small comfort in the ruling in his favour on
damages: ‘I have said all along that I didn’t take advantage or profit from
Monsanto’s technology in my fields.’139 Schmeiser has exhausted all legal
avenues in relation to this particular case. Nonetheless he vowed that he will
continue to be an activist for farmers’ rights: ‘I will continue to support any
efforts to strengthen the rights of a farmer to save and re-use his own
seed.’140 However, he is conscious that he will need to pay for outstanding
legal costs: ‘I still have legal bills to pay and I am grateful to all for any past
and future contributions.’141

Monsanto welcomed the decision of the Supreme Court of Canada that
the subject matter claimed within its patent for Roundup Ready canola fell
within the Patent Act 1985 (RSC) and that Percy Schmeiser and Schmeiser
Enterprises Ltd infringed that patent. Carl Casale, the executive vice-pres-
ident of Monsanto, commented:

We are gratified the Supreme Court of Canada found that Monsanto’s patent
pertaining to the Roundup Ready gene is valid and enforceable. The Supreme
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Court has set a world standard in intellectual property protection and this ruling
maintains Canada as an attractive investment opportunity. Patent protection
encourages innovations that will lead to the next generation of value-added
products for Canadian farmers.142

Monsanto must also feel vindicated that the Supreme Court largely agreed
with its interpretation of the facts. No doubt it hopes that Percy Schmeiser
will not have the same credibility as an advocate against genetically modi-
fied crops after this decision.

In a sequel to the Schmeiser litigation, in Hoffman v Monsanto, Percy
Schmeiser’s lawyer Terry Zareski has been unsuccessful in his efforts to
bring a class action on behalf of all organic grain farmers in Saskatchewan
against the biotechnology companies Monsanto Canada Inc. and Bayer
Cropscience Inc.143

CONCLUSION

The superior courts have been required to consider the historical develop-
ment of intellectual property. They have been required to determine the
significance of such landmarks as the Plant Patent Act 1930 (US), the Plant
Variety Protection Act 1970 (US), and the case of Diamond v Chakrabarty.
Keith Aoki comments in a survey of the recent skirmishes in the ‘seed
wars’:

Chakrabarty left a lacuna: if living organisms transformed by human agency
were patentable subject matter under the Patent Statute, 35 USC 191, what was
the relation of the Plant Patent Act and the Plant Variety Protection Act?144

There has been a noted divergence in the approach of superior courts to
this lacuna. The High Court of Australia, the majority of the Supreme
Court of the United States, and the minority of the Supreme Court of
Canada have taken a broad reading of Diamond v Chakrabarty,145 and con-
cluded that patents can be granted in respect of plant subject matter. They
support the co-existence of a number of overlapping regimes of protection:
plant breeders’ rights, plant patents and standard patents. By contrast, the
majority of the Supreme Court of Canada and a vocal minority of the
Supreme Court of the United States conclude that plants are exclusively
protected by the Plant Patent Act 1930 (US) and the Plant Variety
Protection Act 1970 (US). They are reluctant to draw the implication from
Diamond v Chakrabarty that plants could be additionally protected under
patent law. They would prefer that the legislatures provide express direction
to the courts.
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There have been reservations expressed in the superior courts that the
unchecked expansion of patent law would render the exceptions provided
under plant breeders’ rights obsolete. Margaret Llewelyn comments upon
the resistance within rural and regional communities to the imposition of
patent law to plant subject matter:

To impose the strict patent ideal of an absolute monopoly is likely in this
instance to have the effect of alienating a farming community already suspicious
of the motives lying behind the need to obtain patent protection over crops,
fodder material and farm animals. It is important to remember that the farming
community is not experienced in dealing with patent law principles, nor does it
automatically see how the patent system has a direct application in the context
of farming. Simply to state that the rights which a patent holder has will be
enforced regardless of the wishes or traditional practices of the farmers would,
it is submitted, be both arrogant and foolish.146

In the case of Grain Pool of Western Australia v Commonwealth, Kirby  high-
lighted the disparities between the range of exceptions under patent law and
plant breeders’ rights.147 In the case of JEM Ag Supply Inc v Pioneer Hi-Bred
International Inc, Thomas  denied that the farmers’ privilege and the
research exemption were under threat.148 Breyer and Stevens  were con-
cerned that the patent system will override the exceptions granted under
plant breeders’ rights. In Monsanto Canada Inc v Schmeiser, McLachlin 
and Fish  insisted that it was possible to have dual protection of agricultural
biotechnology inventions under both patent law and plant breeders’ rights.149

For the minority, Arbour  submitted that agricultural biotechnology was
better dealt with under a sui generis system, such as plant breeders’ rights.

The superior courts have considered the relationship between the intel-
lectual property regimes of patent law and plant breeders’ rights. They have
examined the role of a sui generis system of protection alongside a general
regime of intellectual property protection. Graham Dutfield poses the
question: are plant breeders’ rights obsolete in light of developments in
patent law and the science of biotechnology? He observes:

It is tempting to assume that a system that is dear to the hearts of many plant
breeders but not to those of corporate patent lawyers or to the businesses they
all work for is doomed to wither away and be replaced by patents, which provide
stronger and broader protection. After all, so many seed companies have been
taken over by the life science and other corporations that now dominate this
industrial sector. Why should the views of breeders and the no longer indepen-
dent seed companies carry any weight within the corporations they are now part
of when they contribute such a small share of the profits of these giants?150

However, Graham Dutfield maintains that the plant breeders’ rights
scheme remains a viable scheme. He notes that the advantages of the plant
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breeders rights system are better understood by the patent lawyers and the
life science corporations. Alternatively, in his view, ‘these corporations are
happy to let their seed subsidiaries do what they think is right with respect
to IP protection without interfering’.151 He concludes: ‘But wherever the
truth lies, it seems that, as long as an IP system has corporate users who
believe they benefit from its existence, its future is secure.’152 Indeed, a
number of judges believe that the plant breeders’ rights system provides an
ideal model for the development of sui generis protection of biological
inventions. Far from being redundant, the regime of plant breeders’ rights
may show the way forward for the future development and evolution of
intellectual property.
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3. The human chimera patent
initiative: patent law and animals

There is much reliance upon animal models, including drosophila, mice,
zebra fish, as well as pigs, chimpanzees and monkeys, in both genetics and
stem cell research.1 There has been much legal, ethical and commercial
debate over the patenting of animals, in relation to polyploid oysters, trans-
genic animals such as the Harvard oncomouse, animal models, cloned
animals and human–animal chimera.

In the past decade, biotechnology developers, public research institutions
and industry groups have strongly supported the extension of patent law to
include animals. Canadian researchers, Vincent Amanor-Boadu, Morris
Freeman and Larry Martin, sum up the positive arguments advanced for
broadening intellectual property protection to include the animal kingdom:

The increased investment in animal biotechnology research and development
implies an increased likelihood of finding solutions to some of the human and
animal diseases that currently defy treatments. In this way, consumers may
benefit from improved food and health care products coming from farm animals.2

The commentators conclude: ‘Under a stronger IP system, processors and
retailers would benefit from innovation leading to cheaper and/or more
improved food products and/or new products such as pharmaceutical prod-
ucts and chemicals from animals.’3

Some policy makers have been willing to adapt the patent system so that
it can better accommodate animals into its framework, so as to better
balance the interests of technology developers against those of agricultural
producers. United States House of Representatives member, Robert
Kastenmeier, introduced the Transgenic Animal Patent Reform Act 1989
(US) into the United States Congress. The legislation provided defences in
respect of the reproduction of a patented transgenic farm animal through
breeding; the use of such an animal in a farming operation; and the sale of
such an animal and its offspring. The Canadian Biotechnology Advisory
Committee recommended that higher life forms, such as plants and animals,
should be patentable, as long as the other patent criteria were met, such as
novelty, inventive step, and utility.4 The Committee advised the Canadian
Government that a farmers’ privilege and an innocent bystanders’ defence
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should be adopted, and made available both in respect of plants and
animals. In Australia, the Advisory Council on Intellectual Property flirted
with the idea of including animal varieties within the second tier system of
innovation patents.5

By contrast, some commentators have argued that animal varieties
should be protected under a sui generis scheme, much like the way plant
varieties are dealt with under plant breeders’ rights.6 Andrew Christie and
Nicholas Peace have argued that there should be a sui generis scheme of
protection for animal breeding as an incentive for animal breeders: ‘[A]
Plant Variety Rights scheme may provide a useful model for the develop-
ment of a new intellectual property system to address the current inade-
quacies of legal protection for the products of animal breeding.’7 However,
there has been little enthusiasm by policy makers for minting sui generis
schemes of intellectual property protection, especially for animal breeders.
The producers of traditional livestock, such as dogs, horses and cattle, have
been concerned that the introduction of such a scheme could interfere with
traditional agricultural practices.

However, animals’ rights activists, environmental groups and some
farmers’ unions have adamantly argued that animals should be the subject
of patent protection – or any other similar form of intellectual property pro-
tection. As an illustrative example, the American Anti-Vivisection Society
is currently running a campaign, entitled ‘Stop Animal Patents’.8 The group
maintains that animals should not be considered to be patentable subject
matter because they are sentient beings, nor mere mechanical inventions:

Just like toasters, clocks, and other inanimate object inventions, animals are
being patented in the United States. Private companies, universities, and indi-
vidual ‘bioentrepreneurs,’ have been granted over 470 patents on animals such
as monkeys, mice, dogs, cats, sheep, and chimpanzees . . . It is our position that
it is an inappropriate use of the patent system and unethical to issue patents for
sentient beings.9

The Society’s concerns embrace a number of inter-related themes. The orga-
nization takes the view that higher life forms such as animals should not be
the subject of patent protection. The group expresses a particular concern
about animal experimentation. As the Society notes elsewhere, ‘Inherent in
the patenting of animals is animal suffering, as the limits of what suffering
and pain they can tolerate are explored and violated.’10 There is an under-
lying anxiety about biotechnology and genetic engineering. There is also a
wider concern about the commercialization and commodification of life
forms, hence the remarks about ‘bioentrepreneurs’. The Society claims that
there is widespread ethical and moral opposition amongst the community
to animal patents.11
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This chapter explores the legal, commercial and ethical debate over the
patenting of animals. It considers the key conflicts that have pitted technol-
ogy developers and researchers against animal rights’ groups, farmers’
unions and environmental groups. Section one examines the ruling in Ex
Parte Allen that the United States Patent and Trademark Office (USPTO)
could grant in respect of a polyploid oyster.12 It also explores the unsuccess-
ful challenge in Animal Legal Defense Fund v Quigg by farmers and animal
rights organizations to a notice issued by the USPTO that recognized that
animals could be patentable subject matter.13 Section two considers the liti-
gation in various jurisdictions over the Harvard oncomouse – a transgenic
animal designed to be genetically predisposed to develop cancerous tumours.
It compares and contrasts the approach of the USPTO, the European Patent
Office and the Canadian Intellectual Property Office. Close attention is paid
to the split decision by the Supreme Court of Canada in Harvard College v
Canada (The Commissioner of Patents) that the Harvard oncomouse was a
higher life form, and therefore not eligible subject matter for patent protec-
tion.14 Section three considers the unsuccessful application by Stuart
Newman and Jeremy Rifkin for a United States patent in respect of
‘Chimeric embryos and animals containing human cells’.15

I THE POLYPLOID OYSTER

In the wake of the decision of Diamond v Chakrabarty, there was some
speculation and conjecture amongst patent attorneys, researchers and
industry that the USPTO would allow patents in respect of higher life
forms, such as plants and animals. In the case of Ex Parte Allen, the Board
of Patent Interferences and Appeals held that it was indeed possible that
polyploid oysters could constitute patentable subject matter.16 The USPTO
issued a notice, announcing that animals could be patentable subject
matter. This direction was the subject of an unsuccessful challenge by
animal rights groups and farmers’ groups. The United States Congress con-
sidered whether there was a need for law reform, with debate over Robert
Kastenmeier’s reform bill for transgenic animals.

A Ex Parte Allen

Testing this hypothesis, Standish Allen and Sandra Downing of the
University of Washington and Jonathan Chaiton of the Coast Oyster
Company applied for a patent in September 1984 on the production of the
triploid-sterile Pacific oyster. The inventor’s lawyer, David Maki, sought to
extend the claim to include the triploid oyster itself. He observed: ‘I wanted
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to provide maximum protection for my client. Besides, there was a transition
occurring in case law on living organisms, and there were rumors around that
the scope of patentability might be enlarged to include living animals.’17 The
inventors maintained that the polyploid oysters were novel, inventive and
useful because they were sterile and did not devote significant portions of
their body weight to reproduction, thereby remaining edible year around.

The examiner rejected a number of claims in the patent application on the
grounds that polyploid oysters were living entities and therefore not
patentable subject matter. Relying upon a number of precedents,18 the
examiner held that the animal produced by the method claimed was ‘con-
trolled by laws of nature and not a manufacture by man that is patentable’.19

The examiner distinguished the decision in Diamond v Chakrabarty on the
basis that the opinion categorized the claimed micro-organisms as ‘more
akin to inanimate chemical compositions such as reactants, reagents, and
catalysts than they are to horses and honeybees or raspberries and roses’.20

The examiner also held that a number of the claims were obvious in light of
a previous publication, which recommended polyploidy as a way to increase
growth in cultured oysters.21

In Ex Parte Allen, the Board of Patent Appeals and Interferences ruled
that the claims in the patent application were indeed directed to patentable
subject matter.22 The Board observed:

[T]he Supreme Court made it clear in its decision in Diamond v. Chakrabarty,
supra, that Section 101 includes man-made life forms. The issue, in our view, in
determining whether the claimed subject matter is patentable under Section 101
is simply whether that subject matter is made by man. If the claimed subject
matter occurs naturally, it is not patentable subject matter under Section 101.
The fact, as urged by the examiner, that the oysters produced by the claimed
method are ‘controlled by the laws of nature’ does not address the issue of
whether the subject matter is a nonnaturally occurring manufacture or compo-
sition of matter. The examiner has presented no evidence that the claimed poly-
ploid oysters occur naturally without the intervention of man, nor has the
examiner urged that polyploid oysters occur naturally.23

The Board concluded that ‘the claimed polyploid oysters are non-naturally
occurring manufactures or compositions of matter within the confines of
patentable subject matter under 35 USC 101’.24 However, the Board agreed
with the examiner ‘that in view of the express recommendation by Stanley
et al., experts in the art who have successfully induced polyploidy in one
species of oysters, it would have been obvious to one of ordinary skill in the
art to induce polyploidy in Pacific Crassostrea gigas oysters’.25

The Court of Appeals for the Federal Circuit affirmed the decision of the
Board of Patent Appeals and Interferences. Friedman  of the Federal
Circuit observed that the polyploid oysters were obvious:
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To state that the Pacific oyster is genetically and phenotypically distinct from the
Atlantic oyster does not rebut the prima facie case. Both are a species of oyster
which are sterile and, therefore, larger when polyploid. The Board found that the
Allen declaration did not rebut the prima facie obviousness determination. We
have no reason to disagree with that conclusion.26

The Federal Circuit did not disturb the finding that animals could be
patentable subject matter.

B Animal Legal Defense Fund v Quigg

In response to the decision of the Supreme Court of the United States in
Diamond v Chakrabarty27 and the ruling of the Board of Patent Appeals
and Interferences in Ex Parte Allen,28 the USPTO released a notice,
announcing that animals could constitute patentable subject matter:

The Patent and Trademark Office now considers nonnaturally occurring non-
human multicellular living organisms, including animals, to be patentable
subject matter within the scope of 35 U.S.C. 101.

The Board’s decision does not affect the principle and practice that products
found in nature will not be considered to be patentable subject matter under 35
U.S.C. 101 and/or 102. An article of manufacture or composition of matter
occurring in nature will not be considered patentable unless given a new form,
quality, properties or combination not present in the original article existing in
nature in accordance with existing law.

A claim directed to or including within its scope a human being will not be
considered to be patentable subject matter under 35 U.S.C. 101.29

The notice concluded: ‘Accordingly, the Patent and Trademark Office is
now examining claims directed to multicellular living organisms, including
animals.’30 The notice added the rider: ‘To the extent that the claimed
subject matter is directed to a non-human ‘nonnaturally occurring manu-
facture or composition of matter – a product of human ingenuity’
(Diamond v Chakrabarty), such claims will not be rejected under 35 U.S.C.
101 as being directed to nonstatutory subject matter.’31

In Animal Legal Defense Fund v Quigg, a number of farmers and animal
rights organizations filed a lawsuit challenging the notice issued by the
USPTO that recognized that animals could be patentable subject matter.32

The opponents included farmers, animal husbanders and animal protec-
tion organizations, including the Animal Legal Defense Fund, The
American Society for the Prevention of Cruelty to Animals, The Marin
Humane Society, the Wisconsin Family Farm Defense Fund, John
Kinsman, Michael Cannell, Humane Farming Association, Association of
Veterinarians for Animal Rights, and People for the Ethical Treatment of
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Animals. This coalition of organizations sought to stop the issuance of
patents for animals.

The United States District Court for the Northern District of California
dismissed the challenge at first instance.33 Smith  observed that the notice
was supported by relevant legal and administrative case law: ‘these deci-
sions hold precisely what the Rule states: that non-naturally occurring,
non-human multicellular living organisms, including animals, are
patentable subject matter under 35 U.S.C. Section 101’.34 The judge held
that the USPTO did not exceed its statutory authority in promulgating that
rule. Smith , though, noted: ‘Whether Allen itself or any actual “animal”
patents issued to applicants under Allen and Chakrabarty exceed the PTO’s
authority under 35 U.S.C. Section 101 is a different question and one that
is not raised by this action.’35

The United States Court of Appeals for the Federal Circuit also dis-
missed the challenge from farming and animal rights groups.36 First, Nies
 held that the notice was an ‘interpretative rule’, which was exempt from
the notice and comment requirements of the Administrative Procedure Act
1966 (US): ‘The Notice clearly corresponds with the interpretations of
section 101 set out by the Board in Allen and Hibberd, in reliance on
Chakrabarty, with the only caveat being the statement that section 101 does
not extend to humans.’37 The judge ruled that the notice was consistent
with the Supreme Court of the United States decision in Diamond v
Chakrabarty, and the USPTO rulings in Ex parte Allen and Hibberd.

Second, Nies  ruled that the farmers, husbandry groups and animal
rights organizations did not have standing to seek a declaration that
animals are not patentable subject matter and an injunction against the
issuance of animal patents:

Appellants are in effect attempting to intervene as third parties in the prosecu-
tion of all animal patent applications. By analogy, merely because appellants
make a broadside attack gives no greater right of intervention against all than
against one.38

The court dismissed the allegations of farmers and agricultural groups that
they would suffer economic loss because of the higher fees associated with
the purchase of patented, genetically altered animals, and increased com-
petition from more productive non-naturally occurring animals. The judge
observed that ‘their allegation that their costs of operation will increase by
reason of “royalties” is at best speculative’.39 His Honour added: ‘Similarly,
the farmers’ alleged injury from increased competition can only result from
the development and commercialization of genetically improved animals –
not from the grant of a patent.’40
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Citing with approval the remarks of Burger  in Diamond v Chakrabarty,
the judge observed that research into genetically altered animals could not
be prevented by patent law alone.41 The judge noted that ‘were we to enjoin
issuance of patents for non-naturally occurring animals, the requested relief
would not prevent the development of such animals’.42 He added: ‘It should
hardly need saying that the issuance of a patent gives no right to make, use
or sell a patented invention, or that the absence of a patent creates no legal
prohibition against continued research or development.’43

C Transgenic Animal Patent Reform Act

In 1987 and 1989, a number of House of Representatives committees,
chaired by Wisconsin Democrat Robert Kastenmeier, considered the
patentability of animals.44 The chair observed:

We’ve approved the patenting of plants in 1930, seeds in 1970, microbes in 1980,
and now we’ve moved to considering patenting animals. Next is human beings.
We need to look at this and consider some ground rules for proceeding down this
path.45

Interestingly, Kastenmeier was an independent thinker on matters of
patent law. He had observed: ‘The proprietors always seem to get what they
want: once in a while, the public ought to get its way.’46 Kastenmeier even
expressed reservations about the Supreme Court of the United States deci-
sion in Diamond v Chakrabarty: ‘I’m not one of those people who feel
everything under the sun should be patentable.’47

The United States Congress heard a number of policy objections to
animal patents from a range of interest groups and stakeholders. A coali-
tion of environmental groups, animal rights activists, religious organiza-
tions and farmers’ unions took issue with animal patents. Jeremy Rifkin,
the campaigner against biotechnology, argued:

Patenting higher forms of life will essentially allow multinational corporations
to literally own and control entire animal gene pools, from apes to insects. It will
reduce all animals to matter for manipulation. And it enables companies to
define the genetic blueprints of all living things as their own property. It is a pro-
found change in how we regard animals.48

The president of the Animal Legal Defense Fund, Steven M. Wise,
observed: ‘Congress never intended that animals should be viewed as com-
positions of matter under the patent law.’49 He argued: ‘Animals are sen-
tient, have consciousness, and are far above mere compositions of matter.’50

A consultant for the National Farmers Union, Howard Lyman, supported
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a moratorium on animal patenting, declaiming that ‘we are moving much
too quickly into an uncharted area.’51

In rejoinder, government agencies, biotechnology developers and some
agricultural groups supported patents being granted in respect of animals.
Donald J. Quigg, assistant Commerce secretary and Commissioner of the
USPTO, told the subcommittee, ‘Neither the imposition of compulsory
licensing nor a moratorium on the patenting of inventions pertaining to the
field of transgenic animals is in the national interest.’52 William H. Duffey,
general patent counsel to the Monsanto Corporation, argued, ‘It would be
unthinkable for the United States to selectively exclude animal patents from
patentable subject matter because of the outburst from a minority who are
attacking the patent system simply because it is the only forum in which they
can currently obtain a hearing.’53 Speaking for the American Farm Bureau
Federation, Donald Haldeman said that the organization favoured ‘strong
patent support to encourage’ biotechnology research and development.54

The House Judiciary Subcommittee concluded that a moratorium on
animal patents would be unwise and unnecessary. The Committee held that
farmers should be exempted from paying royalties on the offspring of the
patented livestock they bought. Furthermore, it submitted that humans
should not be patented. The chairman, Kastenmeier, observed:

There is broad apprehension in the farm community, in the religious community
and in other communities about developments in biotechnology. In some cases
it is fear over what kinds of organisms will be produced. In other cases it is sus-
picion about who really benefits.55

Kastenmeier introduced the Transgenic Animal Patent Reform Act 1989
(US) into the United States Congress. The legislation would have provided
patent defences for farmers in respect of the reproduction, use and sale of
a patented transgenic farm animal and its offspring. The Kastenmeier bill
passed the House of Representatives; however, it was not debated in the
Senate before the end of Congress. After Kastenmeier lost his seat in the
1990 Congressional elections, the legislation was never reintroduced into
the United States Congress.56

II THE HARVARD ONCOMOUSE

The Harvard oncomouse has an active oncogene in order to give it a genetic
disposition to develop cancerous tumours and hence be a better laboratory
animal for testing new anti-cancer drugs and therapies.57 The transgenic
animal has been the subject of great public controversy in a number of
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jurisdictions. There has been much legal and political controversy over
the Harvard oncomouse in the United States, the European Union and
Canada.58 The litigation surrounding the Harvard oncomouse has attr-
acted much academic debate.59

In April 1988, a month after the United States Court of Appeals for the
Federal Circuit affirmed the decision in Ex Parte Allen, the USPTO issued
a patent on the Harvard oncomouse to two genetics researchers, Philip
Leder of Harvard Medical School and Timothy Stewart of San Francisco,
who assigned it to the president and trustees of Harvard College.60 Du Pont
then made arrangements with Charles River Laboratories to market the
Harvard oncomouse.

By contrast, in the European Union, there was an epic, two-decade legal
battle over the validity of the equivalent patent in respect of the Harvard
oncomouse. In 1989, the Examining Division of the European Patent
Office refused a patent application on the Harvard oncomouse on the basis
that Article 53(b) of the European Patent Convention 1973 (EU) which
establishes an exception to patentability for ‘plant or animal varieties or
essentially biological processes for the production of plants or animals’,
excluded patent protection for all animals per se.61 However, on appeal, in
1990, the European Patent Office Technical Board of Appeal held that
Article 53(b) did not exclude, per se, the patenting of animals.62 The Board
held that the test to be applied under Article 53(a) was one of ‘unaccept-
ability’, based on the weighing up of potentially detrimental effects of the
grant of a patent on the one hand and the invention’s usefulness to
humankind. Applying this test, in 1992, the Examination Division con-
cluded that the potential medical benefits of the mouse outweighed any
concerns of animal suffering and risks of escape into the environment. It
was considered that the invention did not offend the provisions of Article
53(a) of the European Patent Convention 1973 (EU) and thus a patent on
the Harvard oncomouse was granted.63

In 2000, the European Patent Office informed the relevant parties that the
Harvard oncomouse patent application would be considered anew in light
of the European Union Directive on the Legal Protection of Biotechnological
Inventions 1998 (the Directive).64 The Opposition Division in Munich
invited various parties – Harvard University as the patent proprietor and 16
different groups, individuals, political parties and organizations wanting the
patent revoked – to oral proceedings in 2001. In 2003, the European Patent
Office Opposition Division affirmed that there was no doubt that living
matter and in particular plants and animals could be patented.65 It also
added that the exclusion in respect of animals was limited to animal vari-
eties only and that it could not be extended to animals in general. The
European Patent Office Opposition Division decided to maintain Harvard
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University’s patent application in an amended form. The Opposition
Division ruled that the patent must be limited to ‘transgenic rodents’ con-
taining an additional cancer gene, rather than ‘transgenic non-human
mammals’. In 2004, the European Patent Office Technical Board of Appeal
further reduced the scope of the patent claims from transgenic rodents to
transgenic mice.66 The Board lamented the long delays involved in the case.
The patent in respect of the Harvard oncomouse expired in 2005.

Harvard College’s patent application in respect of the Harvard onco-
mouse fared even worse in Canada. In Harvard College v Canada (The
Commissioner of Patents), the Supreme Court of Canada considered an
appeal against the decision of the Full Federal Court that the Harvard
oncomouse was patentable subject matter under Canadian law.67

Harvard College sought to protect the process by which oncomice are
produced and the end product of that process: the founder mice and the
offspring whose cells are affected by the oncogene.68 The patent examiner
refused to accept the claims that pertained to transgenic mammals as the
products of the invention. The Commissioner of Patents in Canada refused
to grant a patent for the product claims in 1995. The Federal Court of
Canada dismissed an appeal by Harvard College on 21 April 1998.69 The
judge decided that a transgenic mammal is not truly reproducible because
too much is left to chance, including the chromosomal location of the
transgene and the degree of transgene expression. Consequently, the judge
concluded that the transgenic mammal was not sufficiently reproducible to
be a ‘composition of matter’ or an ‘article of manufacture’ under the Patent
Act 1985 (RSC). Harvard then appealed its case to the Canadian Federal
Court of Appeal.

On 3 August 2000, the majority of the appellate court determined that
the oncomouse was a composition of matter and sent the case back to the
Commissioner of Patents with the direction to grant a patent on the trans-
genic animal claims.70 In the name of the Commissioner of Patents, the
Attorney General of Canada filed an application to seek appeal to the
Supreme Court of Canada. On 14 June 2001, the Supreme Court of
Canada granted the application for appeal.

A number of submissions were made to the Supreme Court of Canada
from friends of the court. The amicus curiae included religious groups such
as the Canadian Council of Churches and the Evangelical Fellowship of
Canada, environmental organizations like Greenpeace Canada, the ETC
Group and the Canadian Institute for Environmental Law and Policy, and
animals’ rights activists such as the Animal Alliance of Canada, the
International Fund for Animal Welfare, and Zoocheck Canada.

The Supreme Court of Canada ruled by a five to four majority that the
Harvard oncomouse was not patentable subject matter.71 The majority
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consisted of judges who expressed legal and ethical concerns about the
patenting of higher life forms, without explicit legislative direction from
the Canadian Parliament, including Bastarache, Gonthier, Iacobucci, L’
Heureux-Dube and Le Bel . The minority was composed of judges who
believed that the patenting of biological inventions was necessary to
encourage research and development in new technologies, including
McLachlin  and Binnie, Major and Arbour  dissenting. The division
between the judges represented major ideological differences as to the
patenting of biotechnological inventions. As Sean Robertson has observed,
the Harvard College case raised larger policy issues about ‘farmers’ rights,
the public domain, indigenous traditional knowledge frameworks, public
trust doctrine, the ethics of patenting higher life, and concern for biosafety
and food security’.72

A Bastarache J

In his leading judgment, Bastarache  emphasized that Parliament must
give an express legislative direction to authorize the patenting of higher life
forms:

Patenting higher life forms would involve a radical departure from the trad-
itional patent regime. Moreover, the patentability of such life forms is a highly
contentious matter that raises a number of extremely complex issues. If higher
life forms are to be patentable, it must be under the clear and unequivocal direc-
tion of Parliament. For the reasons discussed above, I conclude that the current
Act does not clearly indicate that higher life forms are patentable. Far from it.
Rather, I believe that the best reading of the words of the Act supports the oppo-
site conclusion – that higher life forms such as the oncomouse are not currently
patentable in Canada.73

Bastarache  indicated that there were also a number of reasons why
Parliament might want to be cautious about encouraging the patenting of
higher life forms, such as plants, seeds, animals and human beings. In his
view, whether higher life forms such as oncomouse ought to be patentable
was a matter for Parliament to determine. However, Bastarache  affirmed
that it is acceptable to engage in the patenting of lower life forms, like bac-
teria, yeast and moulds. His Honour observed that ‘it is far easier to analo-
gize a micro-organism to a chemical compound or other inanimate object
than it is to analogize a plant or an animal to an inanimate object’.74

In the course of his decision, Bastarache  assumed that the distinction
between lower and higher life forms is defensible on the basis of ‘common
sense’ differences between the two. However, this judgment has been
criticized for its vagueness and arbitrariness.75 Scientist William Leiss, for
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instance, says acerbically: ‘There is no place in the book of DNA for such
brittle categories as “higher” and “lower” life forms.’76 He suggests that
modern scientific developments would render the distinction between
higher and lower life forms utterly redundant and meaningless.

Engaging in statutory interpretation, Bastarache  considered whether
the words ‘manufacture’ and ‘composition of matter’, within the context of
the Patent Act 1985 (RSC), were sufficiently broad to include higher life
forms such as ‘inventions’. His Honour explicitly rejected the approach of
the majority of the Supreme Court of the United States in Diamond v
Chakrabarty, which presumed that ‘anything under the sun that is made by
man’ was patentable:

I cannot however agree with the suggestion that the definition is unlimited in the
sense that it includes ‘anything under the sun that is made by man’. In drafting
the Patent Act, Parliament chose to adopt an exhaustive definition that limits
invention to any ‘art, process, machine, manufacture or composition of matter’.
Parliament did not define ‘invention’ as ‘anything new and useful made by man’.
By choosing to define invention in this way, Parliament signalled a clear inten-
tion to include certain subject matter as patentable and to exclude other subject
matter as being outside the confines of the Act. This should be kept in mind
when determining whether the words ‘manufacture’ and ‘composition of matter’
include higher life forms.77

Bastarache  observes that biological inventions cannot be analogized with
mechanical works: ‘With respect to the meaning of the word “manufac-
ture” (fabrication), although it may be attributed a very broad meaning, I
am of the opinion that the word would commonly be understood to denote
a non-living mechanistic product or process.’78 His Honour adds that ‘com-
position of matter’ does not include a higher life form such as oncomouse.

Bastarache  maintained that such a literal interpretation of the Patent Act
1985 (RSC) is supported by the higher policy objectives of the legislation:

The patenting of higher life forms raises unique concerns which do not arise in
respect of non-living inventions and which are not addressed by the scheme of
the Act. Even if a higher life form could, scientifically, be regarded as a ‘com-
position of matter’, the scheme of the Act indicates that the patentability of
higher life forms was not contemplated by Parliament.79

The judge concluded: ‘Owing to the fact that the patenting of higher life
forms is a highly contentious and complex matter that raises serious prac-
tical, ethical and environmental concerns that the Act does not contem-
plate, I conclude that the Commissioner was correct to reject the patent
application.’80 The decision reflects concerns about the patenting of gene
therapy, germline treatments, stem cell research and human cloning.81
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Considering adjacent legislative regimes, Bastarache  maintained that
the existence of the Plant Breeders’ Rights Act 1990 (RSC) was relevant to
the issue of whether Parliament intended higher life forms to be patentable
under the Patent Act 1985 (RSC):

Far more significant, in my view, is that the passage of the Plant Breeders’ Rights
Act demonstrates that mechanisms other than the Patent Act may be used to
encourage inventors to undertake innovative activity in the field of biotechnol-
ogy. As discussed above, the Plant Breeders’ Rights Act is better tailored than the
Patent Act to the particular characteristics of plants, a factor which makes it
easier to obtain protection. The quid pro quo is that a narrower monopoly right
is granted.82

Bastarache  cited the opinion of the Minister of Agriculture Honourable
Donald Mazankowski that the Plant Breeders’ Rights Act 1990 (RSC) was
passed to accommodate the special characteristics of crossbred plants as
self-reproducing higher life forms while at the same time striking an appro-
priate balance between the holder of the monopoly right and others: ‘The
legislation is designed to deal with the complexities of the issue and that is
why we have chosen this route rather than to amend the Patent Act.’83 His
Honour concluded that the special regime for plant breeders’ rights pro-
vided a model for sui generis protection of biological inventions.

Bastarache  commented that there is a need to reform the patent system
to include defences in respect of agricultural biotechnology: ‘Because
higher life forms reproduce by themselves, the grant of a patent covers not
only the particular plant, seed or animal sold, but also all of its progeny
containing the patented invention.’84 The judge emphasized that there is a
need for farmers’ privilege provision to be included within the scope of the
patent legislation. He envisaged that the privilege would permit farmers to
collect and reuse seeds harvested from patented plants and to breed
patented animals for their own use, so long as these were not sold for com-
mercial breeding purposes.85 Bastarache  also stressed the need for a
defence of innocent infringement in respect of agricultural biotechnology
patents. He recommended that the Patent Act 1985 (RSC) be reformed to
include a provision that would allow the so-called ‘innocent bystander’ to
rebut the usual presumption concerning knowledge of infringement in
respect of inventions capable of reproducing, such as plants, seeds and
animals.86

Finally, Bastarache  commented that the special regime for plant breed-
ers’ rights provided a model for sui generis protection of biological inven-
tions: ‘If a special legislative scheme were needed to protect plant varieties,
a subset of higher life forms, a similar scheme may also be necessary to deal
with the patenting of higher life forms in general.’87
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B Binnie J

Binnie  wrote the minority opinion on behalf of the dissenting judges. It
is a mixture of tenacious argument and eloquent exasperation. In a rebut-
tal of the arguments of Bastarache , Binnie  contends that there is no pro-
hibition on the patenting of higher life forms under the Patent Act 1985
(RSC).

Emphasizing the commercial and scientific context of intellectual prop-
erty and biotechnology, Binnie  argued that ‘the massive investment of the
private sector in biotechnical research is exactly the sort of research and
innovation that the Patent Act was intended to promote’.88 His Honour
observed that intellectual property rights are an important contributor to
financing research and development:

Nevertheless it is indisputable that vast amounts of money must be found to
finance biomedical research. It is necessary to feed the goose if it is to continue
to lay the golden eggs. The Patent Act embodies the public policy that those who
directly benefit from an invention should be asked, through, the patent system,
to pay for it, at least in part.89

Binnie  emphasized: ‘One would think it in the public interest to shorten
the time and reduce the cost of research designed to minimize human
suffering, and to reward those who develop research tools that might make
this possible.’90 His Honour feared that Canada would be deprived of the
benefits of biotechnology if the patenting of higher life forms was banned.

Binnie  engaged in a broad statutory interpretation of the definition of
‘invention’ under the Patent Act 1985 (RSC). The key provision was section
2 of the Patent Act 1985 (RSC), which provides that an ‘ “invention’ means
any new and useful art, process, machine, manufacture, or composition of
matter, or any new and useful improvement in any art, process, machine,
manufacture, or composition of matter’. Binnie  facetiously ridiculed the
majority decision for being too narrow in its interpretation of ‘composition
of matter’ and ‘manner of manufacture’:

‘Matter’ is a most chameleon-like word. The expression ‘grey matter’ refers
in everyday use to ‘intelligence’ – which is about as incorporeal as ‘spirit’ or
‘mind’ . . . If the oncomouse is not composed of matter, what, one might ask,
are such things as oncomouse ‘minds’ composed of? The Court’s mandate is to
approach this issue as a matter (that slippery word in yet another context!) of
law, not murine metaphysics.91

Binnie  maintained that ‘manufacture’ and ‘composition of matter’ should
necessarily include biological inventions. He noted that the tradition of
patent jurisprudence has been expansive, not restrictive, citing the opinion
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of the 1851 text Godson on Patents that the possible objects of ‘manner of
manufacture’ were ‘almost infinite’.92

In a systematic fashion, Binnie  argued that the distinction between
lower and higher life forms is not axiomatic, counting at least ten possible
positions.93 After cataloguing this array of distinctions, Binnie  concludes:
‘With respect, there seems to be as many versions of “common sense” as
there are commentators.’94

Taking an international perspective, Binnie  emphasizes that patents
have been granted on higher-life forms in comparable jurisdictions. He
commented: ‘We were not told of any country with a patent system com-
parable to Canada’s (or otherwise) in which a patent on the oncomouse had
been applied for and been refused.’95 Binnie  contended that Canada was
out of step with comparable jurisdictions with similar intellectual property
legislation. He observes that there is nothing unique about the definition of
‘invention’ in Canadian legislation: ‘The truth is that our legislation is not
unique. The Canadian definition of what constitutes an invention, initially
adopted in pre-Confederation statutes, was essentially taken from the
United States Patent Act of 1793, a definition generally attributed to
Thomas Jefferson.’96 Binnie  dismisses the objections of anti-globalization
groups that the patenting of life forms will disadvantage the interests of
developing countries. His Honour concluded that the mobility of capital
and technology make it desirable for there to be international harmoniza-
tion in relation to intellectual property and biotechnology.

Binnie  denied that the court should take from the passage in the
Plant Breeders’ Rights Act 1990 (RSC), the negative inference that plants
were not intended by Parliament to be patentable under the Patent Act 1985
(RSC). Firstly, he argued that there was nothing in the Plant Breeders’
Rights Act 1990 (RSC) that expressly barred an application under the
Patent Act 1985 (RSC) which confers much more exclusive and valuable
rights. The Plant Breeders’ Rights Act 1990 (RSC) merely granted protec-
tion for 18 years on the sale and propagation for sale of enumerated new
plant varieties: cultivars, clones, breeding lines or hybrids that can be culti-
vated. Secondly, he maintained that the use of specific terms such as ‘strain’
or ‘hybrid’ would undermine the generality that section 2 seeks to achieve
by use of the term ‘composition of matter’. Thirdly, the judge stressed that
plant breeders’ rights and patent rights can co-exist happily. He noted that
similar arguments about inconsistency were rightly rejected by the Supreme
Court of the United States in JEM Ag Supply Inc. v Pioneer Hi-Bred
International Inc.97 In any case, Binnie  argued that the Canadian
Commissioner of Patents was inconsistent in opposing the oncomouse
patent in respect of a transgenic animal, when supporting a Monsanto
patent in relation to round-up ready canola.98 His Honour suggested that
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there was a fundamental inconsistency in the case of the Canadian
Commissioner of Patents.99

Acknowledging that there has been much scholarly controversy in Canada
over the role of intellectual property in biotechnology,100 Binnie  noted that,
there, some thoughtful critics suggest that patents in this field may in fact
deter rather than promote innovation.101 His Honour noted that there have
been advocates in Canada of the ‘farmers’ privilege’ to avoid farmers being
subject to patent enforcement in the case of the progeny of patented plants
and animals. Binnie  also observed that others had advocated protection for
‘innocent bystanders’ who inadvertently made use of a genetically engi-
neered plant or animal, unaware of its being patented. His Honour argued,
though, that such proposals for legislative reform had not been adopted by
the Court or Parliament to date, and neither the Commissioner of Patents
nor the courts had the authority to declare, in effect, a moratorium on life
(or ‘higher’ life) patents until Parliament chose to act: ‘The respondent is
entitled to have the benefit of the Patent Act as it stands.’102

Finally, Binnie  was unwilling to entertain the policy submissions from
amicus curiae who were concerned about the impact of the decision upon
animals’ rights, the environment and the sanctity of life. His Honour stressed:

In this appeal, however, we are only dealing with a small corner of the biotech-
nology controversy. The legal issue is a narrow one and does not provide a proper
platform on which to engage in a debate over animal rights, or religion, or the
arrogance of the human race.103

Binnie  noted that Parliament may instead wish to regulate the creation
and use of higher life forms outside the framework of the Patent Act 1985
(RSC). He observes: ‘Even a partial listing of the possibilities demonstrates
why it should occasion no surprise that such regulatory structures are not
crammed into the Patent Act, which has always had the more modest and
focussed objective of simply encouraging the disclosure of the fruit of
human inventiveness in exchange for the statutory rewards.’104 Such com-
ments echo the jeremiad of Burger  in Diamond v Chakrabarty against
judicial dabbling in matters of politics and ethics.105

C The Canadian Biotechnology Advisory Committee

The decision of the Supreme Court of Canada in Harvard College v Canada
(The Commissioner of Patents) has had wider implications for the patent-
ing of plants, animals and human genes in the jurisdiction of Canada.106

The judgment alarmed many in the biotechnology industry. The lawyers for
Harvard College, David Morrow and Colin Ingram of the Ottawa firm
Smart and Biggar, said: ‘There is no rational basis for interpreting the
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definition of “invention” in a manner which excludes higher life forms from
patentability.’107 The patent holder Harvard College was understandably
disappointed by the outcome of the case: ‘The Court’s disappointing
narrow decision leaned on technical aspects of a 19th century patent
law and is counter to the recommendations made earlier this year by
the Canadian government’s own biotech committee.’108 The president of
BIOTECanada, Janet Lambert, was livid at the decision, contending that it
was bad news for the Canadian biotechnology community and consumers:
‘This decision stops our pursuit of knowledge and innovation dead in its
tracks. It is a great loss to Canada at both the social and economic level.’109

However, other commentators have been pleasantly surprised by the
decision of the Supreme Court of Canada. Professor Martin Phillipson of
the University of Saskatchewan welcomed the judgment: ‘I am not anti-
biotech or some sort of Neo-Luddite. I just think that the decision will force
the government to engage in widespread consultation on what is a hugely
significant question.’110 Similarly, Montreal lawyer, Helen D’Iorio of
Gowling Lafleur Henderson suggested that any adverse impact on the
biotechnology industry had been exaggerated: ‘The decision will not, in all
likelihood, have a major impact on the intellectual property and research
and development communities.’111

In response to the decision, the Canadian Biotechnology Advisory
Committee has released an advisory memorandum on ‘Higher Life Forms
and The Patent Act’.112 It sought to allay fears that the decision of the
Supreme Court of Canada spelt the ruin of the Canadian biotechnology
industry: ‘Sorting out the implications of the special characteristics of higher
life forms for the patent regime will not be accomplished overnight.’113 The
Committee concluded: ‘If the Government of Canada wishes higher life
forms to be patentable, it must propose amendments to the Patent Act and
gain Parliament’s agreement.’114 It stressed that Canada has an unprece-
dented opportunity to define the special characteristics of biological inven-
tions at the legislative level. Ryan Atkinson suggests that Canadian
legislators need to come up with a more flexible formula for distinguishing
between products of nature and synthetics: ‘Life forms, DNA, protein and
other subject matter could overcome the prohibition on patenting products
of nature if the inventor demonstrates uniform mass production.’115

III THE HUMAN CHIMERA PATENT INITIATIVE

In 1997, the biologist Professor Stuart Newman of the New York Medical
College and the long-standing opponent of biotechnology, Jeremy Rifkin,
announced that they would seek a patent on methods to create a chimera,
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a hybrid human and animal. The project was entitled the Human Chimera
Patent Initiative. Newman explains the nature of the project:

I had no intention of producing such creatures, nor does US patent law require
that an actual prototype for an invention be supplied, only that feasibility be
demonstrated, as well as novelty and utility. While a decision as to patentability
by the [USPTO] would not control whether or not it would be legal to produce
human-animal chimeras, or other types of biologically manipulated humans, we
considered that applying for a chimera patent would raise these issues before the
public and the legal system in a particularly dramatic fashion.116

The patent application was an attempt to force the USPTO to grapple with
the ethical dimensions of patent law. It was also a ‘thought experiment’ to
promote public debate about the ethics of biotechnology, animal research
and human cloning.

A Patent Application

In 1998, a patent application was lodged with the USPTO for a human–
animal chimera, an ‘invention’ that involves the fusing, at an early stage of
development, a human and a non-human embryo to form a single, chimeric,
embryo potentially capable of developing into a chimeric adult.117 The
abstract said that the invention was ‘a mammalian embryo developed from
a mixture of embryo cells, embryo cells and embryonic stem cells, or embry-
onic stem cells exclusively, in which at least one of the cells is derived from
a human embryo, a human embryonic stem cell line, or any other type of
human cell, and any cell line, developed embryo, or animal derived from
such an embryo’.118 The first claim related to ‘a chimeric embryo compris-
ing cells from a first and one or more second animal species, wherein said
first animal species is human, wherein said second animal species is non-
human, and wherein said second animal species is non-primate’.119

Valerie Phillips noted that much care and thought had gone into the
patent application: ‘[The patent application] was carefully crafted to avoid
being summarily rejected on the grounds that it was outside the novelty and
non-obviousness requirements that all patents are supposed to meet.’120

The intent of the patent application was to force the USPTO to engage in
a consideration of the ethics and morality of patent applications in the field
of biotechnology.

In response, the USPTO issued a media advisory on the patent applica-
tion, observing:

The Patent and Trademark Office is required by law to keep all patent applications
in confidence until such time as a patent may be granted. However, the existence
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of a patent application directed to human/non-human chimera has recently been
discussed in the news media. It is the position of the PTO that inventions directed
to human/non-human chimera could, under certain circumstances, not be
patentable because, among other things, they would fail to meet the public policy
and morality aspects of the utility requirement.121

The USPTO emphasized that it would not issue a patent for an invention
of incredible or specious utility or for inventions whose utilization was not
adequately disclosed in the application. The USPTO referred to case law,
in which the courts had interpreted the utility requirement to exclude inven-
tions deemed to be ‘injurious to the well being, good policy, or good morals
of society’.122

B United States Patent and Trademark Office Rulings

In March 1999, the USPTO rejected the first application by Stuart Newman
and Jeremy Rifkin. The examiner stated that ‘the PTO believes that Congress
did not intend 35 USC to include the patenting of human beings’.123 The
examiner added: ‘Since applicant’s claimed invention embraces a human
being, it is not considered to be patentable subject matter.’124 Stuart Newman
said of this rejection:

As it attempted with the Chakrabarty patent application, the PTO rejected our
chimera patent in its initial reviews. Of course, the major difference between the
Chakrabarty case and ours is that the PTO no longer opposes patents on organ-
isms. Instead, it would like to draw a line between obviously troublesome inven-
tions of the sort we propose and other life forms they have allowed to be patented,
such as human bone-marrow cells and pigs containing human genes . . .
Concealed within the patent issue is the deeper one of how far we as a society will
go in permitting technology to blur the lines between human and non-human,
person and artifact.125

The USPTO determined that claimed techniques in the application were not
sufficiently distinguished from the prior art to allow claims for the creation
of human–animal chimeras. Finally, the application did not include an
enabling detailed description, including a best mode for practising the
invention.

In 2002, Newman and Rifkin refiled their patent application. The pair
argued that the patent claims were not directed to a human being or human
embryo, but rather a man-made chimeric animal developed from a chimeric
embryo. Even if the claims cover human beings, the statute does not restrict
patentability based on whether the claims embrace a human being.

In 2004, the USPTO examiner, Deborah Crouch, rejected the patent
application on the grounds that the claimed invention was directed to non-
statutory subject matter.
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Applicant argues that the statute does not restrict patentability based on
whether the claims cover a human being, and that the Director lacks author-
ity to impose a limitation on patenting a human. For reasons already stated
on the record, the Office does not agree that humans are patentable subject
matter.126

The examiner noted that, with regard to the allowance of claims encom-
passing humans, section 634 of the Consolidated Appropriations Act 2004
(US) provided that ‘none of the funds appropriated or otherwise made
available under this Act may be used to issue patents on claims directed to
or encompassing a human organism’.127

The examiner held that the claims were not described in the specifications
in such a way as to enable one skilled in the art to make or use the inven-
tion so that it will operate as intended without undue experimentation:

Using either applicant’s definition of chimeric animal or the broader definition
provided by the art at the time of filing, the art cited by applicant in their
response does not enable any of the possible chimeric animals encompassed by
the claims. The specification fails to enable the production of a chimeric
human/nonhuman animal that contains contributions from both parental cell
types in all its organs and tissues. Likewise, the art fails to enable the production
of a human/nonhuman primate chimeric animal that contains contributions
from both parental cell types in all its organs and tissues.128

The examiner ruled that the specifications failed to demonstrate possession
of the invention by actual reduction to practice, clear depiction of the
invention in a detailed drawing, or description with sufficient relevant iden-
tifying characteristics of the invention.

The examiner also ruled that Newman was not entitled to a patent inven-
tion because the application had been anticipated, or was otherwise
obvious. Crouch commented in particular upon claim 50, which was
directed to a descendant of a chimeric animal:

If the germ cell subsequently used in reproduction was human, and a human was
used as a mate, then, the descendant would be totally human. If the germ cell,
which subsequently was used in reproduction was a nonhuman primate and the
same species animal was used as a mate, then, the descendant would be totally a
nonhuman primate. Therefore, the descendants would not be any different from
humans, or nonhuman primates found in nature. Therefore, the descendant
would be anticipated by, or made obvious over known humans and nonhuman
primates.129

The examiner was not convinced that the patent application would result
in any invention which was a novel or inventive improvement upon the
prior art.
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The examiner also rejected the patent application on the basis that there
was a lack of specific and substantial utilities. Newman had maintained
that the application would be useful in toxicology assays and development
studies. Crouch was unpersuaded by such arguments: ‘Even assuming tox-
icology studies are a critical step in the development of new drugs, there is
no specific explanation showing that observing developmental disorders in
chimeras would have any practical utility.’130 The examiner concluded that
the claimed invention had not been brought to the point where specific
benefit exists in an available form. Such an approach is consistent with the
USPTO utility guidelines, which require a specific, substantial utility.

C Policy Debate

Despite the decision of the USPTO, Stuart Newman claimed a ‘moral
victory’ in the legal proceedings. He observed that the action had demon-
strated that the USPTO lacked a criterion for determining the relative
humanity of a genetically engineered organism:

But if you could genetically engineer the chimera so that the human component
will be a known percentage of the organism then the USPTO might be better
satisfied. I don’t think that the rejection of this patent will impede research in the
field. I do hope, however, that it stimulates legislative guidelines. With commer-
cial incentive alone it is only a matter of time before such an organism is made.131

Newman and Rifkin hoped that the ‘thought experiment’ had demon-
strated that ethical judgments were inescapable in patent determinations by
the USPTO.

An editorial in Nature Biotechnology noted that ‘no country’s patent
system has yet found a way of extricating itself from the philosophical and
political morass associated with patent applications that encroach on
definitions of humanness’.132 The piece suggested that the USPTO rejec-
tion of the Newman and Rifkin application was based on the notion that
‘there will be no patents on monsters’.133 The editorial noted that ‘moral
standards are clearly an unsatisfactory benchmark for establishing
patentability: morality (like obscenity) is one of those things that arbiters
(more specifically, patent examiners) are likely to have a hard time
defining’.134 The piece called for better definitions of human beings: ‘One
potential criterion, for example, could be to reject patent applications on
any product that requires the use or inclusion of human embryos over 14-
days old (the point at which development of the nervous system and poten-
tially human sentience begins).’135

In the spirit of such an inquiry, Sander Rabin observed that the dispute
over the Human Chimera Patent Initiative raised a number of larger policy
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questions.136 He observed: ‘The issues raised by the Newman–Rifkin appli-
cations require legislation establishing the determinants of what is “human”
in a way that respects human rights and protects the financial incentives of
the biotech industry in creating “human” products of value.’137 First, Rabin
suggests that the USPTO should adopt a rebuttable presumption against
patents on genes or cells known to endow sentience or to affect human intel-
lect, emotion or behaviour. He maintains that the presumption against using
such material in a chimera or other transgenic system should be rebut-
table.138 Second, he maintains that the USPTO should refuse to issue
patents involving genes with unknown functions. He maintains that ‘patents
involving transfer of genes with unknown function should also be consid-
ered illegitimate subject matter’.139 Rabin concludes: ‘These proposals
provide guidelines to ban “humanization” of animals without imposing
undue burdens on the biotech industry.’140

In a piece entitled ‘Patenting the Minotaur’, Stanković also calls for a
reformation of patent law as it applies to human–animal chimeras.141 He
submits that the United States Congress should create a standard-based
statute to regulate the patenting of life forms: ‘A standard-based statutory
provision is flexible and suitable for the rapidly-advancing field of biotech-
nological innovation; it might allow for better accommodation of the legal
(patentability) treatment of future chimaeric creatures, such as biome-
chanic hybrids and other types of organisms that we cannot now envi-
sion.’142 Stanković concludes: ‘Instead of becoming mired in moral and
ethical controversies, critics of patenting the Minotaur should call for more
comprehensive regulations on genetic engineering, not a ban on patenting
of chimeras.’143

Barry Edwards has argued that Congress should act to enact a ban or a
moratorium on transgenic animal patents until they are better understood:
‘As the realities of science surpass what only recently passed for science
fiction, Congress should reconsider legislation regulating the issuing of
patents for transgenic animals.’144 At the very least, Edwards argues that
the USPTO should revive the moral utility requirement in respect of trans-
genic animals.

CONCLUSION

In the United States, there has been a clear trend towards the USPTO and
the courts expanding the limits of patentable subject matter to include the
animal kingdom, from simple organisms such as the polyploid oyster to
more complex organisms, such as the Harvard oncomouse. Professor
Margo Bagley from the University of Virginia School of Law comments
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that it is nigh impossible to reverse such a trend, at least in the United
States:

In conclusion, patents on some categories of morally controversial biotech
subject matter are here to stay. It is very hard for Congress to retrench and
remove subject matter from patent eligibility after patents covering such subject
matter have issued. I do not think there is any going back in the area of stem cell
patents or transgenic animal patents. However, the patent eligibility of other
subject matter, such as humans, is still in flux, and is a topic that Congress needs
to study and address.145

Bagley questions whether patent applicants should decide whether morally
controversial inventions are subject to patent protection: ‘Patent applicants
are no better equipped to make that determination than the average person,
and yet they are the ones making these high policy decisions by virtue of
the content of the applications they file with the USPTO.’146 She wonders
whether it is appropriate for such ethical questions to be deferred by default
to Patent Offices and the courts. Bagley argues that Congress needs to play
a more active role in determining the boundaries of patentable subject
matter: ‘Specific legislation, detailing exceptions to patent eligibility or at
least its outer limits, would provide greater guidance to the USPTO and
courts in making patentability determinations.’147 Similarly, it would be
worthwhile exploring policy options such as exceptions to patent infringe-
ment, for example the farmers’ privilege and an innocent bystanders’
defence.

At an international level, there remains flexibility in respect of the eligi-
bility of animals for patent protection. The decision of the Supreme Court
of Canada may provide some inspiration for developing countries who
wish to exclude animals from the scope of patentable subject matter.
Richard Gold of McGill University comments:

The Harvard College decision is of particular relevance to developing countries
whose courts have yet to make determinations as to the patent eligibility of the
products of biotechnology. By following the example of the Supreme Court of
Canada, courts in these countries may avoid the institutional difficulties engen-
dered from an overly ambitious enlargement of judicial jurisdiction.148

Article 27(2) of the TRIPS Agreement 1994 provides that member states may
exclude inventions from patentability if prevention of the commercial
exploitation of an invention is necessary to protect ‘ordre public or morality’,
including ‘to protect human, animal or plant life or health or to avoid serious
prejudice to the environment’. Article 27(3) of the TRIPS Agreement 1994
declares that member states may exclude from patentability ‘diagnostic, ther-
apeutic and surgical methods for the treatment of humans or animals’ and
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‘plants and animals other than micro-organisms, and essentially biological
processes for the production of plants and animals’.
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4. The storehouse of knowledge:
patent law, scientific discoveries
and products of nature

What if each generation of scientists was forbidden to use – or even think
about – the theorems, principles, and natural phenomena that had been discov-
ered or proven by the previous generation of scientists? (Lori Andrews et al.,
‘When patents threaten science’)1

Historically, patent examiners, courts and legislatures sought to draw a
sharp distinction between inventions, which were patentable, and scientific
discoveries, products of nature, and methods of human treatment, which
belonged to the public domain, the ‘storehouse of knowledge’, which could
be drawn upon by anyone.2

In 1873, George T. Curtis described the question as ‘how far a discov-
ery or invention which may first disclose and practically embody some
truth in physics or some law in the operation of the forces of nature, for a
useful purpose, is capable of being carried in the exclusive privileges
secured by the grant of letters patent’.3 In 1890, treatise-writer William
Robinson observed of the basis for the prohibition of natural phenomena:
‘A principle, in this sense, is a necessary factor in every means which pro-
duces physical effects, whether such means be natural or artificial, and it is
generally this which makes the chief impression on the senses of the
observer; but it is in itself no true invention, nor can it be protected by a
patent.’4

In the landmark Telegraph Case, O’Reilly v Morse, the Supreme Court
of the United States considered the validity of a patent held by Samuel
Morse for an apparatus for accomplishing the transmission of signals
from a distance to an electromagnetic telegraph.5 In the Eighth Claim
of the patent, Morse claimed rights to all uses of electromagnetism for
sending signals over distance. The court ruled that this claim was invalid,
because it sought an exclusionary property right in all uses of the under-
lying natural phenomenon of electromagnetism, not in his specific inven-
tion itself.

In the Telephone Cases, the Supreme Court of the United States con-
sidered the patentability of Alexander Graham Bell’s invention, the
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telephone.6 The Fifth Claim related to ‘[t]he method of, and apparatus for,
transmitting vocal or other sounds telegraphically, as herein described, by
causing electrical undulation, similar in form to the vibrations of the air
accompanying the said vocal or other sounds, substantially set forth [in the
patent]’. The Supreme Court of the United States held that the patent claim
was valid, because it did not claim the principle of converting electricity to
sound waves, but rather a particular method and apparatus for utilizing
that principle in a new and useful way.

In the 1862 case of Morton v New York Eye Infirmary, Shipman  rejected
a patent application in respect of a method of performing surgery by apply-
ing ether to render the patient insensitive to pain.7 The judge acknowledged
the testimony of ‘distinguished surgeons’ who ranked the idea of employ-
ing ether in surgery as ‘among the great discoveries of modem times’.8

Nonetheless, His Honour insisted upon the fine distinction between
scientific discoveries and inventions:

A discovery may be brilliant and useful, and not patentable. No matter through
what long, solitary vigils, or by what importunate efforts, the secret may have
been wrung from the bosom of Nature, or to what useful purpose it may be
applied. Something more is necessary. The new force or principle brought
to light must be embodied and set to work, and can be patented only in connec-
tion or combination with the means by which, or the medium through which, it
operates.9

The judge emphasized: ‘A discovery of a new principle, force or law oper-
ating, or which can be made to operate, on matter, will not entitle the dis-
coverer to a patent.’10 Shipman  stressed: ‘It is only where the explorer has
gone beyond the mere domain of discovery, and has laid hold of the new
principle, force, or law, and connected it with some particular medium or
mechanical contrivance by which, or through which, it acts on the mater-
ial world, that he can secure the exclusive control of it under the patent
laws.’11

In Mackay Radio & Tel. Co. v Radio Corporation of America, the Court
held, regarding a patent application for a certain type of antennae, that
‘[w]hile a scientific truth, or the mathematical expression of it, is not
patentable invention, a novel and useful structure created with the aid of
knowledge of scientific truth may be’.12

In Funk Bros. Seed Co. v Kalo Inoculant Co., the Supreme Court of the
United States held that an inventor claiming a bacterial species that exhib-
ited the property of mutual non-inhibition could not patent the bacteria,
because it was a claim for a natural phenomenon itself.13 Memorably,
Douglas  observed that the qualities of bacteria were a natural phenome-
non, which belonged to the ‘storehouse of knowledge’:
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Bond does not create state of inhibition or of non-inhibition in the bacteria. Their
qualities are the work of nature. Those qualities are of course not patentable. For
patents cannot issue for the discovery of the phenomena of nature. The qualities
of these bacteria, like the heat of the sun, electricity, or the qualities of metals, are
part of the storehouse of knowledge of all men. They are manifestations of laws
of nature, free to all men and reserved exclusively to none. He who discovers a
hitherto unknown phenomenon of nature has no claim to a monopoly of it which
the law recognizes. If there is to be invention from such a discovery, it must come
from the application of the law of nature to a new and useful end.14

Douglas  observed: ‘there is no invention here unless the discovery that
certain strains of the several species of these bacteria are non-inhibitive and
may thus be safely mixed is invention’.15 He concluded: ‘We cannot so hold
without allowing a patent to issue on one of the ancient secrets of nature
now disclosed.’16

In Gottschalk v Benson, the Court held that a mere procedure for solving
a mathematical problem was not patentable, as it was a method for a
general, non-specific, and non-inventive purpose.17 In Parker v Flook, the
Court disallowed a patent claiming methods for updating alarm limits and
held that ‘if a claim is directed essentially to a method of calculating, using
a mathematical formula, even if the solution is for a specific purpose, the
claimed method is nonstatutory’.18 In re Bergy, Rich  commented: ‘[Patent]
claims which directly or indirectly preempt natural laws or phenomena are
proscribed, whereas claims which merely utilize natural phenomena via
explicitly recited manufactures, compositions of matter or processes to
accomplish new and useful end results define statutory inventions.’19

In the 1981 decision of Diamond v Diehr, the Supreme Court of the
United States considered the meaning of section 101 of the Patents Act
1952 (US) which provided a broad statement of patentable subject matter:
‘Whoever invents or discovers any new and useful process, machine, man-
ufacture, or composition of matter, or any new and useful improvement
thereof, may obtain a patent therefor, subject to the conditions and require-
ments of this title.’20 The context was a patent application in respect of
claims for a process for curing rubber. In the majority judgment, Rehnquist
 discussed the limits of patentable subject matter:

This Court has undoubtedly recognized limits to §101 and every discovery is not
embraced within the statutory terms. Excluded from such patent protection are
laws of nature, natural phenomena, and abstract ideas.21 ‘An idea of itself is not
patentable.’22 ‘A principle, in the abstract, is a fundamental truth; an original
cause; a motive; these cannot be patented, as no one can claim in either of them
an exclusive right.’23 Only last Term, we explained: ‘[A] new mineral discovered
in the earth or a new plant found in the wild is not patentable subject matter.
Likewise, Einstein could not patent his celebrated law that E = mc2; nor could
Newton have patented the law of gravity. Such discoveries are manifestations
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of . . . nature, free to all men and reserved exclusively to none.’24 Our recent
holdings in Gottschalk v. Benson, and Parker v. Flook, both of which are
computer-related, stand for no more than these long-established principles.25

His Honour noted: ‘We recognize, of course, that when a claim recites a
mathematical formula (or scientific principle or phenomenon of nature),
an inquiry must be made into whether the claim is seeking patent protec-
tion for that formula in the abstract.’26 The judge held that the patent
claims fell within the scope of patentable subject matter: ‘We view respon-
dents’ claims as nothing more than a process for molding rubber products
and not as an attempt to patent a mathematical formula.’27

In 1982, Congress established the Court of Appeals for the Federal
Circuit (CAFC) to hear all patent appeal cases. Kenneth Dam noted that
the creation of the Federal Circuit had displaced, as a practical matter, the
Supreme Court of the United States jurisdiction in patent cases.28 Scholars
Peter Drahos and John Braithwaite have doubted, though, whether the
Federal Circuit has increased the doctrinal stability and unity of patent law:

Whether it has done this is open to question. Analysts have pointed to the large
number of times the court has flatly contradicted itself, as well as its distortion
of patent law in the context of biotech patenting in order to better serve the
private sector. What it has done is to increase the chances of a patent holder suc-
ceeding in litigation.29

The Court of Appeals for the Federal Circuit has systematically eliminated
time-honoured categorical exclusions from patent eligibility in relation to
products of nature, plants, agriculture, surgical and medical treatments,
mathematical algorithms, business methods, The Public Patent Foundation
has complained: ‘Through a series of decisions, the Federal Circuit has aban-
doned the substantive based standard established by [the Supreme] Court for
determining patentable subject matter and replaced it with a more expansive
formalistic approach that looks only to see whether a patent claim contains
some structure or has some minimal practical utility.’30 The public interest
group comments: ‘The Federal Circuit’s form-over-substance approach has
come to include virtually anything within patentable subject matter.’31

This chapter considers the significance of the Supreme Court of the
United States decision in Laboratory Corp. of America Holdings v
Metabolite Laboratories, Inc. which considers the limits of patentable
subject matter.32 There was much debate as to whether a patent for a method
for detecting a form of vitamin B deficiency was invalid because it was
beyond the limits of patentable subject matter. Brooks Gifford comments
that there is conflict between the Supreme Court of the United States and
the Federal Circuit on subject matter eligible for patent protection:
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Diehr is the Supreme Court’s most recent pronouncement of patent eligibility
law and as such must be treated as authoritative. The CAFC has gradually
eroded its eligibility requirements to the point they are almost non-existent. The
CAFC’s analysis and holding in Metabolite exemplifies the problems of liberal
eligibility standards. The codification of the CAFC’s holding in State Street in
recent PTO examination guidelines only exacerbates the problem.33

Section one considers the history of the dispute between Metabolite
Laboratories and LabCorp. Section two evaluates the various submissions
of the amicus curiae in the case to the Supreme Court of the United States.
The litigation attracted a wide diversity of opinions, from scientists and
researchers, to doctors and the medical fraternity, and even financial service
providers and information technology companies. Section three explores
the majority decision that special leave to appeal had been improvidently
granted. It also analyses the dissenting, minority decision of Breyer ,
which expressed concern about the rapid expansion of the scope of
patentable subject matter by the United States Patent and Trademark Office
(USPTO) and the Court of Appeals for the Federal Circuit.

I LABCORP

In 1986, University Patents Incorporated filed for a patent at the USPTO.34

The patent claimed a method for detecting a form of vitamin B deficiency,
which focused upon a correlation in the human body between elevated
levels of certain amino acids and deficient levels of vitamin B. Claim 13
provides for ‘A method for detecting a deficiency of cobalamin or folate in
warm-blooded animals comprising the steps of: assaying a body fluid for
an elevated level of total homocysteine; and correlating an elevated level of
total homocysteine in said body fluid with a deficiency of cobalamin or
folate.’35

University Patents Incorporated licensed Metabolite, which sublicensed
LabCorp to use the patent. From 1992 until 1998, LabCorp paid Metabolite
a royalty every time it supplied a doctor with a homocysteine test. After
1998, LabCorp began using a test developed by another company. In
response, Metabolite sued LabCorp for patent infringement.

A United States District Court for the District of Colorado

In the United States District Court for the District of Colorado, a jury
found that LabCorp indirectly infringed Metabolite Laboratories, Inc.’s
U.S. Patent No. 4,940,658.36 The jury also found that LabCorp partially
breached its contract with Metabolite. Based on this verdict, the district
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court assessed damages of $US 3 652 724.61 for breach of contract and $US
1 019 365.01 for indirect infringement. Subsequently, the District Court
doubled the infringement award for wilful infringement and issued a per-
manent injunction.

B United States Court of Appeal for the Federal Circuit

In the United States Court of Appeal for the Federal Circuit, Rader  for
the majority upheld the jury’s verdicts and the District Court’s rulings.37

His Honour affirmed finding of indirect patent infringement and breach of
contract, and affirmed the district court’s award of damages to Metabolite.
Rader  observed: ‘The record shows that physicians order assays and cor-
relate the results of those assays, thereby directly infringing.’38 The judge
held accordingly that ‘a reasonable jury could find intent to induce infringe-
ment because LabCorp’s articles state that elevated total homocysteine cor-
relates to cobalamin/folate deficiency’.39 His Honour affirmed the finding
of indirect infringement based on the inducement analysis.

Rader  rejected the arguments of LabCorp that Claim 13 was invalid on
grounds of indefiniteness, lack of written description and enablement,
anticipation and obviousness. In particular, he emphasized that the patent
was valid in terms of its novelty and inventiveness: ‘Even if the secondary
references disclosed total homocysteine, the record does not contain evi-
dence showing that one of skill in the art would have been motivated to
combine the various references.’40 Rader  observed that the record con-
tained evidence of other indicia, which supported the jury’s verdict. His
Honour noted that skilled artisans were initially sceptical about the inven-
tion, and that Metabolite had licensed the invention to eight companies.
Rader  also refused to consider the contention of LabCorp that Claim 18,
directed to the panel test, was also invalid on grounds of indefiniteness, and
lack of written description and enablement.

In a separate judgment, Schall  agreed with the majority’s conclusions with
respect to validity, the absence of a case or controversy regarding infringement
of Claim 18, breach of contract, enhanced damages and the district court’s
injunction. However the judge dissented from the majority’s construction of
Claim 13 of the ’658 patent: ‘Because I think Claim 13 covers only the corre-
lation of elevated levels of homocysteine, I would remand the case for a
recalculation of the damages resulting from indirect infringement.’41

C Writ of Certiorari

Appealing for a writ of certiorari to the Supreme Court of the United
States, LabCorp argued that the patent was invalid because it ‘claim[s] a
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monopoly over a basic scientific relationship used in medical treatment
such that any doctor necessarily infringes the patent merely by thinking
about the relationship after looking at a test result’.42 The petitioner
observed that the Supreme Court of the United States has ‘long recognized
that scientific facts and laws of nature are outside the scope of patentable
inventions’.43 The company commented:

In this case, the Federal Circuit improperly broadened this limited scope of the
patent laws in at least two ways. First, the court incorrectly construed the Patent
as conferring a monopoly over the thought processes of doctors, by holding that
direct infringement occurs whenever a doctor looks at a homocysteine test result
and thinks about a possible connection to vitamin deficiencies – regardless of
what testing method is used and without requiring any further confirmation of
an actual deficiency. But the court took its flawed holding a step further, by
holding that a third party such as LabCorp, which indisputably committed no
direct infringement, can be held liable for indirect infringement merely by recit-
ing a medical fact.44

LabCorp observed that the question was a matter of national importance:
‘Although LabCorp is the party that bears the judgment in this case, if the
Federal Circuit’s decision is not reversed the ultimate losers will be thou-
sands of doctors and millions of their patients.’45 The company pleaded:
‘The Court should therefore grant review to clarify that the patent laws
do not permit a party to gain a monopoly over the thought processes of
doctors or prevent anyone from simply disseminating truthful information
about a basic scientific fact critical to patient care.’46

By contrast, Metabolite argued that the petitioner’s contention that
Claim 13 does not recite patentable subject matter was not properly pre-
sented.47 The company maintained that, in any event, such arguments were
without merit. Expanding upon such themes, Metabolite commented:

The expansive language of Section 101 allows a patent on ‘anything under the
sun that is made by man.’48 In addition to machines, manufactures, and com-
positions of matter, Section 101 makes ‘processes’ patentable. ‘A process is a
mode of treatment of certain materials to produce a given result.’49 Claim 13 fits
this description precisely: It claims a process for treating certain materials (i.e.,
assaying body fluids and correlating the assay results with vitamin status) to
achieve a desired result (i.e., detecting cobalamin or folate deficiencies).50

Metabolite contended: ‘The havoc caused by a decision questioning the
validity of the ’658 patent would extend far beyond the realm of medical
diagnoses to every patented invention that incorporates a natural relation-
ship (including most drugs, many medical devices, and a host of computer
software and hardware applications).’51
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II FRIENDS OF THE COURT

The Supreme Court of the United States granted a writ of certiorari to con-
sider whether the patent was invalid on the grounds that it sought to ‘claim
a monopoly over a basic scientific relationship’, namely, the relationship
between homocysteine and vitamin deficiency.

The Supreme Court of the United States heard a large number of amicus
curiae submissions on the question of the limits of patentable subject
matter. There were stark divisions between those parties wishing to revisit
patent eligibility, and those wishing to preserve the current status quo.
Academic Rebecca Eisenberg commented upon such divisions amongst the
friends of the court:

The chorus of amici that have seized upon this opening to voice their compet-
ing views about the expanding reach of the patent system can only confirm
the Court’s suspicion that the issue is important and timely. But the failure of the
Federal Circuit to address the issue of patent eligibility in this case leaves the
Supreme Court with a poor record on which to consider the issue. This is par-
ticularly troubling because, if and when the Court takes up the topic of patent
eligibility, it will be hard pressed to find any guidance on how to draw reason-
able subject matter boundaries for the patent system in decisions of the past 25
years.52

The United States Government and a number of law bars sought to dis-
suade the Supreme Court of the United States from considering the limits
of patentable subject matter. Such entities maintained that the writ of cer-
tiorari had been improvidently granted. A number of public interest groups
called upon the Supreme Court of the United States to respond to the
Federal Circuit’s rapid expansion of eligible subject matter for patent pro-
tection. Representatives of medical professionals and patients questioned
the wisdom of patenting medical treatments and diagnostics. Financial
organizations debated the merits of patenting business methods.

A Scientific Discoveries

The United States Solicitor-General sought to dissuade the Supreme Court
of the United States from intervening in the matter, protesting that the
record was not sufficiently developed to permit an assessment of the patent
claim’s validity.53 The Solicitor-General stressed the petitioner did not
argue in the lower courts that the patent was non-patentable subject matter.
He argued that the petition for the writ of certiorari should be denied: ‘This
case does not provide a suitable vehicle for considering the question posed
by this court because the petitioner either failed to preserve that issue in the
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lower courts or to develop a complete record, and the correct resolution of
this case might not turn on the choice of legal standard in any event.’54

The Intellectual Property Owners Association argued that the current
standards for patentable subject matter, as set forth by the Court in
Diamond v Diehr,55 correctly delineated between those innovations that
should be eligible for patent protection and those that should not.56 The
Association suggested that the current case should not serve as a vehicle for
overturning or altering those standards: ‘Rather, this case should reinforce
the standards of Diehr and, thus, support the expectation that innovations
in yet unknown areas of technology will be eligible for patent protection.’57

The Federal Circuit Bar Association maintained that the Supreme Court
of the United States should dismiss the writ of certiorari as improvidently
granted.58 Not surprisingly, the Association was an enthusiastic defender
of the Federal Circuit’s progressive enlargement of the scope of patentable
subject matter:

Extensive Federal Circuit jurisprudence in this area confirms the Congressional
judgment that broadly patentable subject matter fosters innovation in technology-
based industries such as computer software, pharmaceuticals, and biotechnology,
where subject matter is often unpredictable. Nor, during the twenty-five years that
have passed since Diehr, has Congress seen fit to limit the scope of §101, even in
the wake of decisions confirming the patentability of ever more diverse subject
matter.59

The Association maintained: ‘Restricting the scope of patentable subject
matter is not an appropriate means for controlling what some perceive
as improvidently granted patents involving methods of doing business,
methods of practicing medicine, diagnostic methods, and the like.’60 The
Association was confident that the USPTO was entirely capable of respond-
ing adequately to increased filings in an area of newly recognized subject
matter through the application of standard patent criteria. The Association
observed that exemptions from patent infringement was a better alternative
to limiting the categories of subject matter eligible for patent protection:
‘Rather than limiting the potential scope of patents, Congress, when it
has seen fit to act, has exempted certain actions or actors from charges of
infringement.’61

The Boston Patent Law Association supported the respondents, arguing
that the patent claim was indeed patentable subject matter.62 The
Association denied that the claim amounted to an unwarranted monopoly
over scientific principles or medical treatments:

Correlating test results, as prescribed by Claim 13, does not impose a monopoly
over a basic scientific relationship used in medical treatment. Any doctor
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looking at a test result of an assay suitable for complying with the assaying step
of Claim 13 does not infringe the patent merely by thinking about a relationship
between an elevated level of total homocysteine and a deficiency of cobalamin
or folate. The monopoly conferred by a valid method patent, which is based on
discovery of a basic scientific relationship, extends only to those who conduct a
test for the purpose of correlating the test result with a condition associated with
the relationship.63

The Association concluded that ‘confirming the patentability of Claim 13
would not preempt the use of a scientific principle or remove the existence
of knowledge from the public domain’.64

The Bar of the City of New York commented: ‘The standards for deter-
mining whether a patent claim covers patentable subject matter as enunci-
ated in Diamond v Diehr should be reaffirmed by the Court.’65 The Bar
noted: ‘The examination of patentable subject matter under Section 101
should not be confused or conflated with an analysis of the other require-
ments for patentability under the Patent Act.’66 The Bar commented: ‘The
circumstances in which a Section 101 analysis is needed should not be
restricted because it is impossible to predict the advances in technology that
may make a Section 101 analysis necessary.’67

B Products of Nature

There was much debate in the submissions to the Supreme Court of the
United States about the relevance of the ‘products of nature’ doctrine in
the light of twenty-first century developments in respect of medicine and
biotechnology.68

Professor Craig Jepson of the Franklin Pierce Law Centre also sup-
ported the respondents.69 He argued that the Supreme Court of the United
States should expand upon the pronouncements on patentable subject
matter in Diamond v Chakrabarty and Diamond v Diehr:

This Court should discard the prohibition against patent claims directed to so-
called laws of nature. The prohibition arose from dicta contained in old, English,
common law decisions. It has no statutory support in our law. It is unnecessary
and nearly impossible to apply because it is error-prone, redundant, and obso-
lete . . . The prohibition against claims directed to laws of nature is a relic, an
arbitrary bar to patentability, such as Congress and this Court consistently have
acted to eliminate.70

Jepson comments: ‘The distinction between patentable subject matter, on
the one hand, and a law of nature, on the other hand, has never shimmered
with lucidity.’71 He warns: ‘Consequently, the prohibition is difficult to
apply, and such application leads to arbitrary and artificial line drawing
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and patent claim drafting gamesmanship.’72 Jepson concluded: ‘This Court
should use the present case to build on Chakrabarty and Diehr by discard-
ing the arbitrary and unworkable prohibition.’73

The Public Patent Foundation pleaded for the Supreme Court of the
United States to set firm limits as to the boundaries of patentable subject
matter:

Almost twenty-five years have passed since this Court last addressed the core
issues of patentable subject matter. In that time, the Court of Appeals for the
Federal Circuit has replaced this Court’s substantive standard with a more for-
malistic approach that has expanded the definition of patentable subject matter
to include virtually anything. This expansion by the Federal Circuit conflicts
with this Court’s precedent and, as such, merits remediation.74

The Public Patent Foundation made two further submissions. First, the
Foundation argued that allowing claims that effectively cover all uses of a
law of nature or abstract idea frustrated the patent system’s goal of disclo-
sure: ‘There can be no “inventing around” a patent unless the patent dis-
closes the basic scientific principles upon which the invention relies – those
principles being broader than the invention claimed in the patent.’75

Second, the Foundation maintained that patent claims that restrict com-
munication regarding abstract ideas or laws of nature were contrary to the
First Amendment: ‘Were laws of nature and abstract ideas to be patentable
subject matter, scientific expression could be seriously restricted in viola-
tion of the First Amendment.’76

Affymetrix is a supplier of commercial DNA microarrays and ‘has an
interest in ensuring that patents not issue on basic laws of nature so as to
impede scientific progress in analyzing DNA and gene expression’.77

Affymetrix argued that the fact that ‘elevated levels of an amino acid in the
blood correlated to a vitamin deficiency’ is a natural phenomenon that
leaves Claim 13 unpatentable under current precedent. Affymetrix was con-
cerned about the broader ramifications of the patent application for the
field of biotechnology:

Allowing Claim 13 to stand would damage such future research and scientific
progress. Claim 13 and others like it allow no room to design around, imitate, or
improve upon the so-called ‘invention’ of a law of nature. DNA technology has
opened up a vast array of tests based on naturally occurring biochemical mech-
anisms. But if claims like Claim 13 are sustained, such tests will be blocked by
patents on the law of nature on which they are based. This is especially harmful
given the nature of modem genomic research, which focuses not on one gene or
gene function at a time, but rather on complex interconnections among genes
and gene functions. Such interconnections cannot be studied if portions of the
larger genomic map are blocked out.78
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Affymetrix encouraged the Supreme Court of the United States to reaffirm
the principle in Diamond v Diehr and invalidate Claim 13: ‘Invalidating
Claim 13 . . . will simply restore the balance between natural phenomena
and human-made inventions that Congress originally sought to strike in
the patent laws – a balance that reflects the Constitution and has served the
patent system and the progress of science very well. The decision below
should be reversed or vacated.’79

C Medical Patents

The USPTO and the courts have shown scant regard for the venerable pro-
hibition on patenting methods of human treatment.80

In Arrhythmia Research Technology, Inc. v Corazonix Corp., the Federal
Circuit upheld the validity of an apparatus and a method for analysing
electrocardiograph signals to detect heart attack risks.81

In Pallin v Singer, an eye surgeon was sued in respect of a surgical oper-
ation by a patent holder.82 Although the defendant was able to defeat the
legal action on the grounds of prior use, there were concerns about litiga-
tion against medical practitioners. Journalist Seth Shulman, commented:

The implications of Singer’s situation troubled many disparate parties. If
doctors started suing each other for royalties over new medical procedures,
patients would have to either absorb the additional costs of royalties, or worse,
be denied the latest advances in treatment by health care providers who were not
licensed to offer them. Almost everyone recognized a problem brewing, espe-
cially medical practitioners and their public advocates, who envisioned a hor-
rendous tangle of litigation that would pit colleagues against one another and
draw further ire from a public already critical of the excesses and spiralling costs
of medical care . . . Not only would patients suffer from the privatization and
licensing of medical procedures, the ethics of the profession faced a significant
threat.83

In response, the United States Congress passed legislation which provided
limited immunity to medical practitioners from claims of patent infringe-
ment.84

The long-standing debate over medical patents was re-opened in the
Supreme Court of the United States case of Laboratory Corp. of America
Holdings v Metabolite Laboratories, Inc.85 Intervening as an amicus curiae,
the American Medical Association was concerned about the ramifications
of the decision of the Court of Appeal for the Federal Circuit for medical
professionals:

Since the time of Hippocrates, a basic tenet of medical ethics has been that
discoveries and advances in medical care should be freely shared and openly
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disseminated. This ethical principle has served to make such discoveries readily
available, at minimal cost, for use in the diagnosis and treatment of patients. It
also has helped physicians fulfill their fundamental obligation to act in their
patients’ best interests.86

The Association argued: ‘The Federal Circuit’s construction of Claim 13
contravenes limitations on the scope of patentable subject matter that have
existed for more than two centuries.’87 The doctors’ lobby warned: ‘Allowing
a private party to enforce a patent on a scientific fact prevents physicians
from exercising their best medical judgment in treating their patients and
thereby inhibits the sound practice of medicine.’88

The People’s Medical Society is the largest patients’ advocacy group
in the United States and is a recognized authority on health care issues.89

The organization submitted an amicus brief because it was worried about
the implications of the decision for health care. The brief was written by
the well-known bioethics expert, Professor Lori Andrews of the Chicago-
Kent School of Law. The People’s Medical Society submitted:

The Federal Circuit’s holding that physicians are culpable of direct infringement
of Claim 13 every time they think about or diagnose the relationship between
homocysteine levels and a vitamin deficiency would have a chilling effect on pro-
tected speech and thought . . . Enforcement of Claim 13 will have a negative
impact on medical care, the dissemination of medical information, and medical
innovation. Upholding Claim 13 of the ’658 patent would also deter people from
participating in medical research.90

The Society thought it appropriate to overturn the decision of the
Federal Circuit and hold invalid Claim 13 of the ’658 patent.
‘Metabolite’s success in transmuting the Patent Act into an exclusive
governmentally-issued license to preclude physicians, health care pub-
lishers, bioscience researchers, and citizens alike from merely thinking
about a principle of human physiology underscores the importance of
the issue presented.’91 The Society urged the court to reaffirm its rule in
Diamond v Diehr92 that one cannot patent laws of nature, natural phe-
nomena and abstract ideas.

The American Heart Association expressed concerns that patenting
natural phenomenona could have an adverse impact upon medical profes-
sionals, patient care, and health care more generally: ‘The Court’s decision
in this case will have profound effects on the way in which healthcare pro-
fessionals are able to render healthcare advice to patients dealing with car-
diovascular diseases and stroke (among other disorders)’.93

The American Clinical Laboratory Association (ACLA) expressed its
concern that patents of the ilk of the one in the Metabolite case would
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cripple ‘laboratories’ ability to provide new lifesaving tests and patients’
access to those tests would suffer’.94 The Association commented: ‘A deci-
sion by this Court upholding Claim 13, however, would permit those who
make medical advances in the future to patent every potential application
of the natural phenomena that underlie their inventions.’95 The Association
concluded: ‘A ruling upholding [Claim 13 of the patent] would be a major
shift in our patent regime, one that would do incalculable damage to the
business of ACLA’s members and – more important – to the ability and
incentives of researchers to make advances in the state of the art of medical
diagnosis using laboratory tests.’96

Perlegen, a company focused on personalized medicine, also supported
the respondents, arguing: ‘A holding that the diagnostic method identified
in Claim 13 is unpatentable could significantly diminish Perlegen’s incen-
tive to engage in research and to develop diagnostic methods for deter-
mining the patient population for which particular drugs are safe and
effective.’97

The American Association for Retired Persons (AARP) contended:
‘Patents that claim the mental process of recognizing a medical phenome-
non of nature legally prohibit diagnosis and treatment, and discourage
communication of medical information.’98 The Association concluded: ‘In
order to best promote progress, protect public health, and prevent unwar-
ranted liability, this Court should invalidate Claim 13 and clarify indirect
liability standards.’99

The amicus curiae, Patients not Patents, is a nonprofit organization
dedicated to ensuring access to health care through litigation, advocacy
and education.100 The group is organized around the principle that
medical treatment should not be denied or restricted because of the exis-
tence of patents or other intellectual property barriers. In support of the
petitioner, the amicus curiae submitted: ‘Upholding the claim would lead
to a proliferation of patents for purely mental processes, which would
in turn harm both individual patients as well as public health.’101 The
group asked the court to find that Claim 13 was invalid under 35 USC
§101, because it claimed unpatentable subject matter: ‘The threat posed
by patent applicants to individual patients and the public health and
research is real.’102

III ‘MONOPOLIES BEYOND BELIEF’: THE
SUPREME COURT OF THE UNITED STATES

Granting leave to appeal, the Supreme Court of the United States listened
to oral argument in March 2006.103 The bench sought opinion as to
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whether the patent was invalid on the grounds that one cannot patent ‘laws
of nature, natural phenomena, and abstract ideas’.104 The judges appeared
to be divided on this central issue.

In oral argument, Scalia  suggested that the invention was a discovery
of a natural principle. His honour asked the rhetorical question:

What was made by man here? I mean, if you’re talking about the type of assay
that your client developed, which was involved in other claims, not in 13, they
might say, yeah, that was made by man. But here, what 13 involves is simply dis-
covery of the natural principle that when one, when there is the presence of one
substance in a human being, there is a deficiency of two other ones. That’s just
a natural principle. What’s made by man about that?105

Kennedy  was reluctant to make a ruling, noting: ‘It seems imprudent of
us to discuss it here if it hasn’t been discussed in the Court of Appeals.’
Unfortunately, the majority of the Supreme Court of the United States did
not avail itself of the opportunity to make a modern ruling on the limits of
patentable subject matter.

Breyer  expressed concerns that allowing doctors, scientists and com-
puter experts to patent every ‘useful idea’ could establish ‘monopolies
beyond belief ’.106 His Honour asked if it would make sense to send the case
back to the lower courts. The judge questioned the rubric that ‘anything
under the sun’ is patentable:

I mean, I can’t resist pointing [out], as one of these briefs did, the phrase that
anything under the sun that is made by man comes from a committee report that
said something different. It said a person may have invented a machine or a man-
ufacture, which may include anything under the sun that is made by man. So
referring to that doesn’t help solve the problem where we’re not talking about a
machine or a manufacture. Rather we are talking about what has to be done in
order to make an abstract idea fall within the patent act. Now, sometimes you
can make that happen by connecting it with some physical things in the world
and sometimes you can’t.107

The legal counsel responded by commenting that the remark that ‘any-
thing under the sun’ came ‘from a committee report that has already been
incorporated in this Court’s cases in Chakrabarty and in Diehr as exem-
plary of Congress’s determination to have the mouth of the funnel be very
wide’.108

Breyer ’s concerns are long-standing. He has observed previously: ‘The
most difficult question is deciding [whether] products of research reflect
only discovery of an existing aspect of nature, like Einstein’s discovery of
the principles of relativity, [or whether] they amount to a protectable inven-
tion or useful device.’109
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A Improvidently Granted Writ of Certiorari

In Laboratory Corp. of America Holdings v Metabolite Laboratories Inc,
the majority of five judges of the Supreme Court of the United States
ruled that the writ of certiorari had been improvidently granted, and
dismissed the action.110 This decision reflected the view of the judges that
the written record had been insufficiently developed to consider the
question of patentable subject matter. The majority judges of the
Supreme Court of the United States may have also been disinclined to
write a judgment, because the matter was late in the court’s term.111 The
judges may have also tacitly accepted the broad, inclusive approach taken
to patentable subject matter by the Court of Appeals for the Federal
Circuit.

Nonetheless, Breyer  wrote a dissenting judgment, with the support of
Stevens  and Souter . His Honour emphasized that the case should not be
dismissed by the Supreme Court of the United States, noting:

The Court has dismissed the writ as improvidently granted. In my view, we
should not dismiss the writ. The question presented is not unusually difficult. We
have the authority to decide it. We said that we would do so. The parties and
amici have fully briefed the question. And those who engage in medical research,
who practice medicine, and who as patients depend upon proper health care,
might well benefit from this Court’s authoritative answer.112

Breyer  observed that the ‘technical procedural objection is tenuous’,
especially given that LabCorp had argued the essence of its claim in the
Federal Circuit. The judge observed that there was no good practical
reason for refusing to decide the case: ‘The record is comprehensive,
allowing us to learn the precise nature of the patent claim, to con-
sider the commercial and medical context (which the parties and amici
have described in detail), and to become familiar with the arguments
made in all courts.’113 The judge noted that ‘there is no indication that
LabCorp’s failure to cite §101 reflected unfair gamesmanship’.114 Breyer 
reflected that further consideration by the Federal Circuit might help
reach a better decision. Nonetheless, he observed that ‘the thoroughness
of the briefing leads me to conclude that the extra time, cost, and uncer-
tainty that further proceedings would engender are not worth the poten-
tial benefit’.115 The judge noted that ‘important considerations of the
public interest – including that of clarifying the law in this area sooner
rather than later – argue strongly for our deciding the question presented
now’.116

On substantive issues, Breyer  expressed concern about the expansion
of the scope of patentable subject matter by the USPTO, and the Court
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of Appeals for the Federal Circuit. His Honour questions the rubric that
‘anything under the sun’ is patentable. The judge affirmed that patent law
protection does not extend to scientific discoveries. Breyer  reaffirmed
that patent law excluded laws of nature, natural phenomena and abstract
ideas. The judge expressed concerns about the impact of medical patents
upon the medical profession and health care. Applying such principles,
the judge ruled that Claim 13 of the Metabolite patent application was
clearly invalid.

B Scientific Discoveries

Breyer  commented that scientific discoveries and ideas were excluded
from the protection of patent law because they were part of the ‘storehouse
of knowledge’:

And scholars have noted that ‘patent law[’s] exclu[sion of] fundamental
scientific (including mathematical) and technological principles,’ (like copy-
right’s exclusion of ‘ideas’) is a rule of the latter variety.117 That rule reflects
‘both . . . the enormous potential for rent seeking that would be created if
property rights could be obtained in [those basic principles] and . . . the enor-
mous transaction costs that would be imposed on would-be users.’118 Thus,
the Court has recognized that ‘[p]henomena of nature, though just discov-
ered, mental processes, and abstract intellectual concepts are . . . the basic
tools of scientific and technological work.’119 It has treated fundamental
scientific principles as ‘part of the storehouse of knowledge’ and manifesta-
tions of laws of nature as ‘free to all men and reserved exclusively to none.’120

And its doing so reflects a basic judgment that protection in such cases, despite
its potentially positive incentive effects, would too often severely interfere
with, or discourage, development and the further spread of useful knowledge
itself.121

Breyer  recognized that such definitions were not always clear-cut: ‘I
concede that the category of non-patentable “phenomena of nature”, like
the categories of “mental processes” and “abstract intellectual concepts,” is
not easy to define.’122 The judge commented: ‘After all, many a patentable
invention rests upon its inventor’s knowledge of natural phenomena; many
“process”patents seek to make abstract intellectual concepts workably con-
crete; and all conscious human action involves a mental process.’123 He
reflected: ‘Nor can one easily use such abstract categories directly to dis-
tinguish instances of likely beneficial, from likely harmful, forms of pro-
tection.’124 The judge, though, emphasized that the Metabolite case did not
require a determination of the precise scope of the ‘natural phenomenon’
doctrine or any other difficult issue, because the application was clearly not
patentable subject matter.
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C Products of Nature

Breyer  emphasized the need to recognize the principle that laws of nature,
natural phenomena and abstract ideas were excluded from patentable
protection. The judge refers to the origins of this principle in English
and American law.125 Breyer  reaffirmed that precedent of Diamond v Diehr,
which emphasized that patent law ‘[e]xclude[s] from . . . patent protection . . .
laws of nature, natural phenomena and abstract ideas’.126 His Honour also
cites the comment in Diamond v Chakrabarty that ‘Einstein could not have
‘patent[ed] his celebrated law that E = mc2; nor could Newton have patented
the law of gravity.’127 The judge also refers to rulings that one cannot patent ‘a
novel and useful mathematical formula,’128 the motive power of electromag-
netism or steam,129 ‘the heat of the sun, electricity, or the qualities of metals.’130

Breyer  explains the guiding rationale behind this principle of patent law:

The justification for the principle does not lie in any claim that ‘laws of nature’
are obvious, or that their discovery is easy, or that they are not useful. To the con-
trary, research into such matters may be costly and time-consuming; monetary
incentives may matter; and the fruits of those incentives and that research may
prove of great benefit to the human race. Rather, the reason for the exclusion is
that sometimes too much patent protection can impede rather than ‘promote the
Progress of Science and useful Arts,’ the constitutional objective of patent and
copyright protection. U.S. Const., Art. I, §8, cl. 8.

The problem arises from the fact that patents do not only encourage research
by providing monetary incentives for invention. Sometimes their presence can
discourage research by impeding the free exchange of information, for example
by forcing researchers to avoid the use of potentially patented ideas, by leading
them to conduct costly and time-consuming searches of existing or pending
patents, by requiring complex licensing arrangements, and by raising the costs
of using the patented information, sometimes prohibitively so.131

Pithily, Breyer  contends: ‘Patent law seeks to avoid the dangers of over-
protection just as surely as it seeks to avoid the diminished incentive to
invent that underprotection can threaten.’132 His Honour comments that
the natural phenomena doctrine is a useful means of addressing such policy
concerns: ‘One way in which patent law seeks to sail between these oppos-
ing and risky shoals is through rules that bring certain types of invention
and discovery within the scope of patentability while excluding others.’133

On the facts of the case, Breyer  observed that it was clear that the cor-
relation between homocysteine and vitamin deficiency set forth in Claim 13
was a natural phenomenon:

There can be little doubt that the correlation between homocysteine and vitamin
deficiency set forth in Claim 13 is a ‘natural phenomenon.’ That is what the peti-
tioners argue. It is what the Solicitor General has told us . . .. Claim 13’s process
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instructs the user to (1) obtain test results and (2) think about them. Why should
it matter if the test results themselves were obtained through an unpatented pro-
cedure that involved the transformation of blood? Claim 13 is indifferent to that
fact, for it tells the user to use any test at all. Indeed, to use virtually any natural
phenomenon for virtually any useful purpose could well involve the use of
empirical information obtained through an unpatented means that might have
involved transforming matter.134

Consequently, His Honour ruled that the claim was ‘a product of nature’,
and, as such, not patentable subject matter.

D Medical Patents

The dissenting judges expressed concerns about granting patents in respect
of medical products. Breyer  emphasized that the position of the majority
‘threatens to leave the medical profession subject to the restrictions imposed
by this individual patent and others of its kind’.135 Indeed, he observed:
‘Those restrictions may inhibit doctors from using their best medical judg-
ment; they may force doctors to spend unnecessary time and energy to enter
into license agreements; they may divert resources from the medical task of
health care to the legal task of searching patent files for similar simple cor-
relations; they may raise the cost of healthcare while inhibiting its effective
delivery.’136 Breyer  observed that it would be valuable to decide this case in
order to diminish legal uncertainty in the area, affecting a substantial
number of patent claims.

The judge noted that a ruling would ‘permit those in the medical profes-
sion better to understand the nature of their legal obligations’, and ‘help
Congress determine whether legislation is needed’.137 In particular, Breyer
 noted the limited liability of medical practitioners for the performance of
certain medical and surgical procedures under section 287 (c) of the Patent
Act 1952 (US). The judge concluded: ‘In either event, a decision from this
generalist Court could contribute to the important ongoing debate, among
both specialists and generalists, as to whether the patent system, as cur-
rently administered and enforced, adequately reflects the “careful balance”
that “the federal patent laws . . . embod[y]” ’.138 His Honour cited a range
of case law, policy documents and academic literature which suggested a
need to review the expansion of patentable subject matter.139

CONCLUSION

The decision of the Supreme Court of the United States in Laboratory Corp.
of America Holdings v Metabolite Laboratories, Inc. was an anti-climax.140
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After hearing oral argument and a range of amicus briefs about the limits
of patentable subject matter, the majority of the court shied away from a
consideration of such issues, declaring that the writ of certiorari was
improvidently granted. Rebecca Eisenberg observed that such diffidence
was not surprising:

Since Diamond v. Chakrabarty, the Federal Circuit has gradually abdicated its
authority to police these boundaries in favor of an approach that collapses the
traditional restrictions on patent eligibility into a simple requirement that the
invention be ‘useful’. The PTO has ultimately acquiesced in this liberal approach
to the threshold requirement of patent eligibility, diminishing the likelihood that
the issue will come before the courts for review. To find authority for limitations
on patentable subject matter, the Court would have to go back to its own deci-
sions from the 1970s and earlier. These decisions are riddled with contradictions
and were hardly up to the task of guiding examination of the patent claims that
were arriving at the PTO 30 years ago.141

The ruling that the writ of certiorari was improvidently granted represents
a lost opportunity to consider the dramatic expansion of patentable subject
matter in the last two decades. The decision of the Supreme Court of the
United States gives carte blanche to the Federal Circuit to continue in its
expansive interpretation of patentable subject matter.

The passivity of the Supreme Court of the United States in defending its
past precedents on patentable subject matter has been a source of conster-
nation. Lori Andrews and her collaborators were frustrated and disap-
pointed by the failure of the Supreme Court of the United States to
intervene in the dispute: ‘Patents can chill research if the patent holder
forbids other researchers from using the scientific fact or natural phenom-
enon, or charges an excessive fee for access to that knowledge.’142 The group
called upon researchers and scientists to lobby for a reform of patent law:
‘Scientists can be influential by helping policy-makers understand that
open access to basic laws of nature, products of nature, and mathematical
formulae is necessary for scientists to explore and innovate.’143

In response to case law, the USPTO published interim examination guide-
lines in respect of eligible patentable subject matter.144 The Commissioner
for Patents, John Doll, called for public comment on the guidelines, making
particular reference to the litigation in the case of Laboratory Corp. of
America Holdings v Metabolite Laboratories, Inc. The inquiry attracted a
modest number of comments – by 21 entities in all.145 A few of the submis-
sions commented directly upon the issues arising in the Laboratory Corp. of
America Holdings v Metabolite Laboratories, Inc. The National Institutes of
Health (NIH) expressed dissatisfaction that the Supreme Court of the
United States had not availed itself of the opportunity to make a ruling on
patentable subject matter.146 The Association of American Medical Colleges
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endorsed the dissenting judgment of Breyer .147 The Association com-
mented: ‘As medical science and practice together enter the still dawning
“Age of Genomics”, progress in both will increasingly require unfettered
access to and understanding of information describing a vast number of cor-
relations and associations between genomic variations and diverse patho-
logical phenotypes.’148 The Institute for Science, Law, and Technology
submitted that the interim guidelines failed to take into account the concerns
raised in Laboratory Corp. of America Holdings v Metabolite Laboratories,
Inc.: ‘The USPTO Guidelines are too broad and would allow patents on laws
of nature or products of nature that would be prohibited by the Patent
Clause of the Constitution, the Patent Act, and U.S. Supreme Court prece-
dent.’149 The Institute concluded: ‘Given the USPTO’s mission of encourag-
ing technology and innovation, directives such as the Interim Guidelines can
help examiners avoid the grant of broad monopolies which inevitably over-
compensate patentees and stymie creation of the useful arts.’150

In addition to clarifying the boundaries of patentable subject matter,
there is a need to reform exceptions to patent infringement. Brooks Gifford
suggests that the litigation in Laboratory Corp. of America Holdings v
Metabolite Laboratories, Inc. highlights the need to expand the United
States statutory defence for limited liability for medical practitioners, which
was forged in response to the case of Pallin v Singer: ‘Another way to avoid
the absurd results of the Metabolite case is to create statutory immunity
from infringement liability for physicians and the laboratories they use.’151

Gifford suggests that ‘the exemption could be extended to cover laboratory
testing companies such as LabCorp specifically’.152 He commented that, ‘if
such an exemption existed, although the physicians and LabCorp would
still be infringers of Metabolite’s patent, they would not be subject to lia-
bility or injunction’.153

At an international level, member states of the World Trade Organization
retain the flexibility under Article 27 (3)(a) of the TRIPS Agreement 1994
to exclude from patentability ‘diagnostics, therapeutic and surgical methods
for the treatment of humans or animals’.154 There has been a diversity of
approaches to the question of the patentability of methods of human treat-
ment. In Australia, the Federal Court of Australia has overturned the old
prohibition of the High Court of Australia that methods of human treat-
ment are not a manner of manufacture protected by patent law.155 In
Canada, the Patent Office and the courts have refused patents which claim
a method of medical treatment which would be invalid.156 However, the
Supreme Court of Canada has observed that the notion of methods of
human treatment does not include matters related to the ‘professional skill
and judgment of the medical profession’.157 In the European Union, patent
attorneys have used ‘Swiss-type’ claims to circumvent the prohibition

130 Intellectual property and biotechnology



against patenting methods of human treatment.158 In New Zealand, there
has been fierce resistance against lifting the prohibition upon the patenting
of methods of human treatment.159 The Court of Appeals observed that
‘the complexity of this area of the law and the policy choices required are
matters which are best left to legislative reform.’160 Indeed, it noted that the
parliamentary process ‘would allow proper consultation with medical pro-
fessionals and other organisations as well as the commercial interests which
favour patentability, and the formulation of considered reform proposals
after that consultation process has taken place’.161
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5. The book of life: patent law and the
human genome project

You are on a mission to discover
Why the human heart still slows
When divers break the surface
Why mermaids still swim in our dreams.
(Michael Symmons Roberts, ‘Mapping the Genome’)1

The Human Genome Project represented the first foray into ‘Big Science’
by the medical and the biological science communities.2 The initiative gar-
nered a great of deal of both public and private support. The Human
Genome Project was a grand scientific enterprise which attracted both
hyperbole and ridicule alike. The project was lauded as ‘the moon shot of
the life sciences’, the ‘holy grail of man’, ‘the code of codes’ and ‘the book
of life’.3 Francis Collins, a leader of the public consortium behind the
Human Genome Project, observed:

As you will hear today, this Book of Life is actually at least three books. It’s a
history book: a narrative of the journey of our species through time. It’s a shop
manual: an incredibly detailed blueprint for building every human cell. And it’s
a transformative textbook of medicine: with insights that will give health care
providers immense new powers to treat, prevent and cure disease. We are
delighted by what we’ve already seen in these books. But we are also profoundly
humbled by the privilege of turning the pages that describe the miracle of human
life, written in the mysterious language of all the ages, the language of God.4

Such lofty rhetoric and sanctimony has also received scorn and scepticism.
Richard Lewontin has sought to debunk the pretensions of the Human
Genome Project.5 He observed: ‘The big irony of the sequencing of the
human genome is that the result turns out not to provide the answer to
the chief question that motivated the project.’6 Lewontin suggested that the
publication of the Human Genome Project was a terrific anti-climax: ‘Now
that we have the complete sequence of the human genome we do not, alas,
know anything more than we did before about what it is to be human.’7 He
wondered whether to trust calls for new ‘Big Science’ initiatives: ‘The reac-
tion to the discovery that human beings do not have much more genomic
information than plants and worms has been to call for a new and even
more grandiose project.’8
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Nobel Laureate James Watson and the director of the National Institutes
of Health, Bernadine Healy, had acrimonious altercations over the Human
Genome Project. The National Institutes of Health sought to patent
expressed sequence tags (ESTs)9 that were archived by J. Craig Venter in
1991.10 This action caused great ructions in the scientific community and led
to James Watson resigning from the leadership of the public consortium.
On 20 August 1992, the United States Patent and Trademark Office
(USPTO) rejected the patent applications over the ESTs. It ruled that the
claims failed to meet the patent criteria (novelty, non-obviousness and
utility) because they were ‘vague, indefinite, misdescriptive, incomplete,
inaccurate, and incomprehensible’.11 The National Institutes of Health case
was apparently damaged by the identification of 15-letter segments in some
of the ESTs in other genes in the database. In the wake of the scandal,
Venter resigned from the National Institutes of Health in the wake of per-
sonal criticism of his work: for instance, the Nobel scientist, James Watson,
denounced his patents as ‘monkey work’.12

In 1998, Venter established Celera Genomics with the help of the Parker
Elmer Corporation.13 He announced that his company would use high-
powered sequencing machines to map the human genome. The organiza-
tion’s slogan was ‘Speed matters. Discovery can’t wait.’14 The approach of
Celera Genomics on intellectual property and biotechnology is illuminated
by James Shreeve’s The Genome War.15 The company’s patent attorney,
Robert Millman, provided the following advice:

What we do first is go for the low-hanging fruit. Celera’s business strategy is based
on the fact that we have the largest gene pipeline on earth. The first product of
the company is the database itself, which we sell to subscribers. But our second
core asset is internal gene discovery, beginning with the stuff within easy reach.
The low-hanging fruit.16

The company was conscious that its competitors, Human Genome
Sciences and Incyte, were also seeking patents in respect of genes. Millman
warned, though, that Celera Genomics had to take care not to outrage the
public: ‘Seriously, we need to get across that we’re not building an evil
empire.’17 He advised that the company should stress the greater public
benefit: ‘Sure, we’ll make a little money along the way, but this is not to
gouge the public.’18

In response to such criticism from the public consortium behind the
Human Genome Project, Venter emphasized that Celera Genomics would
only seek a small portfolio of patents in respect of medically significant genes:

Since its founding we have said that Celera will seek to develop on its own 100–300
medically important genes for use by pharmaceutical and biotechnology

Patent law and the human genome project 139



companies from among the 100,000 human genes. We will give preference in licens-
ing these potential therapeutic targets to our subscribers and we will license them
on a non-exclusive basis. As I said at the earlier hearing, we are not attempting to
patent the human genome, any of its chromosomes, or any random sequence.19

Venter stressed that the company supported the administrative approach of
the USPTO: ‘Fundamental patent requirements of utility, novelty, and
non-obviousness are complete and effective protections to the fear propa-
gated that the human genome will be patented or that the revolution will
be slowed.’20 He insisted: ‘Consistent with long-established principles of
patent law, we do expect that patents and other protections for subsequent
inventions using the genome alphabet and showing utility, novelty, and
non-obviousness are not only appropriate, but required to assure that
incentives continue to fuel the genomic revolution.’21

John Sulston, the director of the Sanger Centre from 1993 to 2000 and
the leader of the British component of the Human Genome Project, was
outraged by the patent applications filed by Venter and Celera Genomics.
He recounts in his book, The Common Thread, that he was of the firm view
that genomic information should not be patented because it was part of the
common heritage of humankind: ‘The genome sequence is a discovery, not
an invention.’22 Sulston was concerned that J. Craig Venter wanted ‘to
establish a monopoly position on the human sequence’.23

Francis Collins, the leader of the United States component of the
Human Genome Project, was somewhat more circumspect in his criticism
of J. Craig Venter and Celera Genomics. Rather than calling for a prohibi-
tion on human genetic patents, he contended that the USPTO should have
a more stringent application of the patent criteria of novelty, inventive step
and utility:

I think everybody agrees that the raw fundamental genome sequence of us folks
ought not to be the subject of constraints on its accessibility and, so, it ought
to be in the public domain and it ought to not be patented. When it comes to a
gene that has a function then, in fact, patenting makes a lot more sense. But the
raw fundamental information, the stuff that we’re putting on the Internet every
24 hours really just ought to be out there because the public is only going to
benefit if scientists put their best energies to figuring out what it all means. And
that will most likely happen if there are no constraints on their ability to do.24

Collins found it reassuring, though, that the USPTO was engaging in public
discussion as to where the dividing line ought to be drawn between patentable
and non-patentable subject matter in the field of the life sciences.25

On 14 March 2000, President Bill Clinton and British Prime Minister
Tony Blair made a joint announcement, stating that the human genome
should remain in the public domain:
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To realize full promise of the research, raw fundamental data on the
human genome – including the human DNA sequence and its variations –
should be made freely available to scientists everywhere. Unencumbered access
to this information will promote discoveries that will reduce the burden of
disease, improve health around the world and enhance the quality of life
for all human kind. Intellectual property protection for gene-based inven-
tions will also play an important role in stimulating the development of impor-
tant new health care products. We applaud the decision by scientists working
on the Human Genome Project to release raw fundamental information
about the human DNA sequence and its variants rapidly into the public
domain, and we commend other scientists around the world to adopt this
policy.26

That announcement sparked a crash in biotechnology stocks, bleeding the
market valuations of companies such as Celera Genomics and Human
Genome Sciences.27 Clinton and Blair clarified their positions soon after
the announcement, maintaining that the patenting of specific human genes
would still be legal and appropriate.28 The USPTO issued a press release,
stating that ‘United States patent policy remains unaffected by Tuesday’s
historic joint statement [by Clinton and Blair].’29 Todd Dickinson of the
USPTO emphasized that ‘genes and other genomic inventions remain
patentable so long as they meet the statutory criteria of utility, novelty and
non-obviousness’.30 He added: ‘Genes and genomic inventions that were
patentable last week continue to be patentable this week, under the same
set of rules.’31

In February 2001, Nature and Science published papers reporting the
sequence of the 3.2 billion base pair human genome. The Nature paper
was by the publicly funded International Human Genome Sequencing
Consortium.32 The Science paper was by the private company Celera
Genomics, led by J. Craig Venter.33 The public consortium deposited its
sequence material in GenBank as soon as was possible. However, Celera
Genomics posted its data on its own website on publication, and limited
free access to the genetic information.

This chapter considers the administrative and legal responses to the
flood of gene patents filed in the wake of the human genome project. It
explores the recurring legal debates over the patentability of ESTs. It is
argued that heightened utility guidelines alone will fail to regulate gene
patent applications properly; there is a need to raise the thresholds of
novelty and inventive step. Section one explores the development of
administrative guidelines by the USPTO in respect of utility and biotech-
nological inventions. Section two analyses the divisions amongst the
judges, Michel  and Rader , in the Court of Appeals for the Federal
Circuit In re Fisher.34 In particular, it focuses upon the debate as to
whether ESTs could be best conceived of as research tools, and the proper
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threshold for determinations of utility. This section examines the inter-
pretation and application of the decision of In re Fisher by the Board of
Patent Appeals and Interferences in a number of recent rulings.35 The
conclusion considers the implications of the decision of the Court of
Appeals for the Federal Circuit of In re Fisher for the patent applications
in respect of genes and gene sequences, in the wake of the human genome
project. It considers legislative proposals put forward by renegade
members of the United States Congress in respect of gene patents, includ-
ing The Genomic Research And Diagnostic Accessibility Act 2002 (US),
The Genomic Science And Technology Innovation Act 2002 (US) and the
Genomic Research and Accessibility Act 2007 (US).

I RAISING THE BAR: THE UNITED STATES
PATENT AND TRADEMARK OFFICE UTILITY
GUIDELINES

In the United States, the courts have sought to define the requirement of
utility under patent law. In Brenner v Manson, the Supreme Court of the
United States took a restrictive view of utility.36 It held that a chemical
product with no known use, or useful for merely further research, was not
a patentable invention. Fortas  emphasized the importance of the require-
ment of utility in patent law:

The basic quid pro quo contemplated by the Constitution and the Congress for
granting a patent monopoly is the benefit derived by the public from an inven-
tion with substantial utility. Unless and until a process is refined and developed
to this point – where specific benefit exists in currently available form – there is
insufficient justification for permitting an applicant to engross what may prove
to be a broad field.37

The judge observed: ‘Whatever weight is attached to the value of encour-
aging disclosure and of inhibiting secrecy, we believe a more compelling
consideration is that a process patent in the chemical field, which has not
been developed and pointed to the degree of specific utility, creates a
monopoly of knowledge which should be granted only if clearly com-
manded by the statute.’38 Fortas  warned: ‘Such a patent may confer
power to block off whole areas of scientific development, without com-
pensating benefit to the public.’39 Emphasizing that ‘a patent is not a
hunting license’, His Honour observed: ‘It is not a reward for the search,
but compensation for its successful conclusion.’40 The judge concluded:
‘[A] patent system must be related to the world of commerce rather than
to the realm of philosophy.’41
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A Revised Utility Examination Guidelines

In 2001, the USPTO issued revised examination guidelines explaining how
the utility requirement should be applied by patent examiners.42 The guide-
lines required patent applicants to explicitly identify, unless already well
established, a specific, substantial and credible utility for all inventions. In
effect, it raised the bar to ensure that patent applicants demonstrate a ‘real
world’ utility. The Director of the USPTO, Todd Dickinson, explained the
administrative reforms to Congress:

The issue of the utility of an invention is one that the USPTO takes very seri-
ously. That is why we continue to take steps to ensure that genomic patent appli-
cations are meticulously scrutinized for an adequate written description,
sufficiency of the disclosure, and enabled utilities, in accordance with the stan-
dards set forth by our reviewing courts. In order to meet the utility requirement
of 35 U.S.C. §101, our new utility guidelines require patent applicants to explic-
itly identify, unless already well-established, a specific, substantial and credible
utility for all inventions. In effect, we have raised the bar to ensure that patent
applicants demonstrate a ‘real world’ utility. One simply cannot patent a gene
itself without also clearly disclosing a use to which that gene can be put. As a
result, we believe that hundreds of genomic patent applications may be rejected
by the USPTO, particularly those that only disclose theoretical utilities.43

He observed: ‘An asserted utility is credible unless the logic underlying the
assertion is seriously flawed, or the facts upon which the assertion is based
are inconsistent with the logic underlying the assertion.’44 Dickinson noted:
‘A utility is specific when it is particular to the subject matter claimed.’45

Finally, he observed: ‘A substantial utility is one that defines a “real world”
use.’46 Dickinson noted: ‘Utilities that require or constitute carrying out
further research to identify or reasonably confirm a “real world” context of
use are not substantial utilities.’47

B Public Comment

The utility guidelines attracted 51 public comments from a range of private
companies, research institutions and individuals.48 The USPTO vigorously
responded to various criticisms of the guidelines in its public consultation
process.49 It dismissed a host of objections to the patenting of genes and
gene sequences.

First, a number of critics argued that genes should not be considered to
be patentable subject matter because they were scientific discoveries, not
inventions. The USPTO responded that ‘an inventor’s discovery of a gene
can be the basis for a patent on the genetic composition isolated from its
natural state and processed through purifying steps that separate the gene
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from other molecules naturally associated with it’.50 Second, several com-
ments stated that a gene was not a new composition of matter because it
was a ‘product of nature’. In response, the USPTO asserted: ‘Patenting
compositions or compounds isolated from nature follows well-established
principles, and is not a new practice.’51

Several comments suggested that the USPTO should seek guidance from
Congress as to whether naturally occurring genetic sequences were
patentable subject matter. The Patent Office declined such an invitation:
‘[T]he intent of Congress with regard to patent eligibility for chemical com-
pounds has already been determined: DNA compounds having naturally
occurring sequences are eligible for patenting when isolated from their
natural state and purified, and when the application meets the statutory
criteria for patentability.’52

Third, several comments stated that patents should not issue for
genes because the human genome was part of the common heritage of
humankind, and should not be open to private ownership. Other com-
ments stated that patents should be for marketable inventions and not for
discoveries in nature. The USPTO rejected this argument that life forms
should not be able to be commercialized: ‘The patent system promotes
progress by securing a complete disclosure of an invention to the public,
in exchange for the inventor’s legal right to exclude other people from
making, using, offering for sale, selling, or importing the composition for
a limited time.’53

C Stakeholder Perspectives

There has been much policy discussion about the new USPTO examination
guidelines for the requirement of utility.54 The leader of the United States
component of the Human Genome Project, Francis Collins, provided
qualified praise for the utility guidelines:

The Patent Office is seeing fewer of what they call ‘generation one’ patents, where
there’s just a sequence and no clue as to what it does. PTO intends to reject those.
They are seeing a reasonable number of ‘generation two’ applications, where
there’s a sequence, and homology suggests a function. NIH views such applica-
tions as problematic, since homology often provides only a sketchy view of func-
tion. Increasingly, PTO is seeing more in the ‘generation three’ category, which
I think most people would agree is more appropriate for patent protection. These
are gene sequences for which you have biochemical, or cell biological, or genetic
data describing function.55

Collins concluded: ‘I think the Patent Office deserves credit for moving
toward a stronger requirement for utility.’56
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Harold Varmus, the President of Memorial Sloan-Kettering Cancer
Center in New York City, and the Director of the NIH from 1993 to 1999,
testified about the utility guidelines to the House of Representatives
Subcommittee on Courts and Intellectual Property:

Recently, to the relief of many of us, the PTO has considered raising the bar to
gene patenting, especially for the utility standard. Although the new proposal is
an improvement and the final position of the PTO has not yet been announced,
I believe that the bar may still not be raised high enough. Under the new pro-
posal, a patent could be issued for a gene or a portion of a gene based on still
quite superficial and potentially misleading information about the properties of
the gene or about how it might be used to diagnose, prevent, or treat disease.
Such information may be dependent only on the similarity between the new gene
and others previously described. Establishing the legitimacy of such claims, even
if the predictions were confirmed experimentally, would doubtless require legal
proceedings, such as those that follow accusations of infringement.57

He commented that ‘overly enthusiastic protection of intellectual property,
too early in the process of product development, can impede the delivery
of public health benefits from discoveries in many important fields, includ-
ing genomics’.58

The Nuffield Council on Bioethics has argued that the USPTO has set
the requirement of utility too low:

While we welcome the new USPTO guidelines, we take the view that where ‘cred-
ibility’ means no more than ‘theoretical possibility’ (ie where something is cred-
ible simply where it is not incredible) the threshold for utility is still set too low.
The current state of genetics and biochemistry does not make it difficult to
suggest functions for DNA sequences that are ‘theoretically possible’, in the
sense that they are not ruled out by what is already known; but this should not
suffice for the award of a patent. Instead, what is required is some evidence that
the DNA sequence actually has the claimed ‘specific’ utility and that the claimed
utility is truly ‘substantial’.59

The Council recommended that the USPTO should monitor the impact of
the Guidelines on the examination of patents to ensure that the criterion
for utility was rigorously applied so that the grant of a patent more prop-
erly reflects the inventor’s contribution. If this proves not to be the case, the
Guidelines should be reviewed and strengthened to achieve this purpose as
soon as is practicable.60

Andrea Ryan, president-elect of the American Intellectual Property Law
Association, observed: ‘The patent issues surrounding biotechnology and
specifically genes and gene-related technology are less than 20 years old
and it will take time to sort out the application of the patent laws to this
technology.’61 She submitted: ‘We believe the Revised Written Description
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Guidelines and the Utility Guidelines as published by the Office have taken
great steps forward in the complex area of the written description require-
ments for a biotechnology patent.’62

Charles Ludlam, vice president for government relations at the
Biotechnology Industry Organization (BIO), was broadly supportive of the
utility guidelines. He observed that there was a lack of consensus amongst
the members of BIO as to the threshold required for utility:

There is a difference of opinion among BIO members as to whether different
types of inventions will or will not satisfy the utility requirement. For example,
some BIO members believe that utility of most proteins cannot be conclusively
demonstrated until the protein has been expressed and biologically charac-
terized. Other BIO members believe that utility can be based on a prediction of
biological activity made on the basis of homology to existing classes of polypep-
tides and proteins.63

Ludlam commented: ‘Rather than attempting to dictate one standard or
the other, BIO encourages the PTO to evaluate carefully the rationale pre-
sented in support of an asserted utility, particularly with respect to the
specificity of the recited utility, and the scientific credibility of the basis for
that specifically recited utility.’64

Randal Scott of the biotechnology firm, Incyte Genomics, argued that
patent law should be applied to genetic inventions, much the same as it had
been applied to other technologies: ‘Incyte believes that the application of
existing patent law principles to genomic inventions will support the con-
tinued acceleration of genomic research, resulting in an increase in the
pipeline of new drugs that are safer and less expensive than has previously
been possible.’65 The company generally supported the efforts of the
USPTPO in clarify the existing law in the utility guidelines, particularly as
they applied to ESTs: ‘We favor this clarification of the proper application
of current law to a new category of genomic inventions.’66 Nonetheless, the
company was somewhat concerned that examiners from the USPTO could
apply such guidelines in an over-zealous fashion: ‘Incyte has concerns,
however, about unattributed quotes that purport to announce a Patent
Office “decision” to limit the issuance of gene patents . . . [and] suggest that
the Patent Office will issue patents on genes only if the specific biological
activity of the genes is disclosed in the patent application.’67

The patent litigator, Gerald Dodson, observed that his university clients
wanted a wide perimeter in which to protect inventions whose potential for
use was uncertain.68 He believed that the utility guidelines of the USPTO
were too restrictive and could hit universities with a devastating economic
blow. Dodson would rather the court system make these decisions instead
of patent examiners:
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Bring a lawsuit and let the court decide if something has utility. The court could
give a small damage award if they thought the utility was small. To the extent
that people have received patents on inventions or devices perceived as having
insignificant or de minimus utility, the system will remedy that.69

Dodson maintains that the characterization of the utility directives as
guidelines, rather than rules, is ultimately a meaningless distinction. He
observes, ‘They will spill over into court challenges.’70 Dodson adds: ‘The
patent system should be allowed to work, and it makes more sense to give
people patents for inventions that have utility, even if the utility may not
seem significant at the time of application.’71

II THE FISHER KING

In the case of In re Fisher, Dane K. Fisher and Raghunath V. Lalgudi of
the agricultural biotechnology firm, Monsanto, filed a patent application
in 2001 claiming compounds and compositions related to molecules
derived from maize, corn and plant tissue.72 The application included a
‘Sequence Listing’ disclosing partial sequences for 32 236 nucleic acid
molecules extracted from corn plants. Claim 1 of the application recited:
‘A substantially purified nucleic acid molecule that encodes a maize
protein or fragment thereof comprising a nucleic acid sequence selected
from the group consisting of SEQ ID NO: 1 through SEQ ID NO: 5.’73

Claim 2 was directed to proteins, and Claims 3 to 7 related to transformed
plants.

In January 2001, the Patent Examiner issued a restriction requirement
ordering the applicants to elect certain claims and to limit their invention
to ‘no more than five of the individual sequences for examination’.74 In
response, Monsanto withdrew claims 2 to 7 and limited claim 1 to five
nucleic acid sequences.

Monsanto claimed that the patent application disclosed that the five
claimed ESTs may be used in a variety of ways, including:

(1) serving as a molecular marker for mapping the entire maize genome, which
consists of ten chromosomes that collectively encompass roughly 50 000 genes;

(2) measuring the level of mRNA in a tissue sample via microarray technology
to provide information about gene expression;

(3) providing a source for primers for use in the polymerase chain reaction
(‘PCR’) process to enable rapid and inexpensive duplication of specific genes;

(4) identifying the presence or absence of a polymorphism;
(5) isolating promoters via chromosome walking;
(6) controlling protein expression; and
(7) locating genetic molecules of other plants and organisms.75
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The biotechnology company maintained that these were specific, credible
and substantial uses, to use the language of the utility guidelines promul-
gated by the USPTO.

In September 2001, the Patent Examiner issued a final rejection of claim
1 of the ’643 application, finding that the claim lacked utility under 35
U.S.C. §101; failed to satisfy the enablement and written description
requirements of 35 U.S.C. §112; and was anticipated by two prior art ref-
erences under 35 U.S.C. §102. In the examiner’s opinion, the alleged uses of
the ESTs are ‘non-specific uses that are applicable to nucleic acids in general
and not particular or specific to the nucleic acids being claimed’.76

Monsanto appealed against the ruling to the Board of Patent Appeals and
Interferences.

In its March 2004 decision, the Board of Patent Appeals and
Interferences affirmed the Examiner’s final rejection of claim 1 for failure
to satisfy the utility requirement of Section 101 and the enablement require-
ment of Section 112.77 However, it reversed the Examiner’s written descrip-
tion rejection. The Board was unconvinced by the analogies drawn between
ESTs and microscopes:

This argument has been reviewed but is not convincing because the microscope
provides information to the scientist which is automatically useful. For example,
the microscope may be used for identification and differentiation between gram-
positive and gram-negative bacteria. The differentiation of bacteria facilitates in
the administration of proper antibiotics. For example, if the microscope is used
to determine whether Staph is present or whether Strep is present provides valu-
able information to the scientist and/or doctor for treating patients. The instant
invention, however, provides no information to this extent. If the scientist deter-
mines that SEQ ID NO: 1 is present, the scientist does not know how to use this
information. Thus, the identification of SEQ ID NO: 1 is not a substantial
utility.78

Accordingly, Monsanto appealed to the Court of Appeals for the Federal
Circuit. First, it asked whether ‘the Board erred by concluding that an EST
is subject to a heightened standard of utility under 35 US 101 that hinges
upon some undefined “spectrum” of knowledge about the function of the
gene that corresponds to the EST.’79 Second, it questioned ‘whether the
Board erred by concluding that ESTs corresponding to genes of unknown
function are incapable of satisfying the utility requirement of 35 USC 101,
even though all ESTs, including each of the claimed ESTs, can be used as
research tools to provide one or more specific, substantial, and commer-
cially valuable benefits to the scientific community’.80 It is worth noting that
the company had six other appeals pending on the same legal issue.81

David Korn of the Association of American Medical Colleges specu-
lated: ‘I wouldn’t be amazed if somebody from Monsanto said that they
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were doing this to test the guidelines.’82 The USPTO defended the decision
of the Board of Patent Appeals and Interferences, with the support of a
number of amicus curiae, including Genentech Inc., Affymetrix, Eli Lilly
and various research organizations.83

In the course of oral argument, the Court of Appeals for the Federal
Circuit relied upon various metaphors to make sense of ESTs.84 Equating
genetics with literature, one of the judges sought to compare ESTs to a page
of a book within a vast library:

Isn’t this the equivalent of claiming a single page of a book in the middle of a
library? The library as a whole will be very valuable once it’s complete, but one
page out of the library would not seem to be enough for a patentable invention.85

Monsanto’s eminent counsel, Seth Waxman, replied that ESTs could be
used in ways having nothing to do with a library: ‘The mapping is desired
to establish a statistical correlation between identified sequences and plant
traits identified by cross breeding, he explained.’86 There was also much
debate in argument as to whether ESTs could be likened to microscopes –
a well-accepted research tool.

The Court of Appeals for the Federal Circuit was deeply divided over the
patent application by Monsanto in respect of ESTs in maize.87 For the
majority, Michel  held that the invention lacked specific and substantial
utility and, in any case, the application failed because there was a lack of
enablement. Bryson  supported this opinion. Dissenting, Rader  argued
that the patent application satisfied the requirements of utility under
United States patent law. In addition, he held that the ruling on enablement
should be reversed because it was consequential upon the other findings in
respect of utility. In addition to divisions as to the application of patent
doctrine, the judges of the Court of Appeals for the Federal Circuit
expressed larger philosophical differences of opinion as to the nature of
research tools, the level of scientific progress and the role of patent policy.

A Michel CJ

In the lead judgment, Michel  agreed, first of all, with the submission of
the United States Government and the amici that none of Fisher’s seven
asserted uses meets the utility requirement of §101. The judge applied the
ruling of the Supreme Court of the United States in Brenner v Manson,88

and held that Fisher’s application lacked utility:

We agree with the Board that the facts here are similar to those in Brenner. There,
as noted above, the applicant claimed a process for preparing compounds of
unknown use. Similarly, Fisher filed an application claiming five particular ESTs
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which are capable of hybridizing with underlying genes of unknown function
found in the maize genome. The Brenner court held that the claimed process
lacked a utility because it could be used only to produce a compound of
unknown use. The Brenner court stated: ‘We find absolutely no warrant for the
proposition that although Congress intended that no patent be granted on a
chemical compound whose sole “utility” consists of its potential role as an
object of use-testing, a different set of rules was meant to apply to the process
which yielded the unpatentable product.’ Applying that same logic here, we con-
clude that the claimed ESTs, which do not correlate to an underlying gene of
known function, fail to meet the standard for utility intended by Congress.89

The judge held that Fisher had failed to provide any evidence to prove that
his claimed ESTs could be successfully used in the seven ways disclosed in
the patent application: ‘All of Fisher’s asserted uses represent merely hypo-
thetical possibilities, objectives which the claimed ESTs, or any EST for that
matter, could possibly achieve, but none for which they have been used in
the real world.’90 Michel  concluded that Fisher had only disclosed
general uses for its claimed ESTs, not specific ones that satisfy §101: ‘Any
EST transcribed from any gene in the maize genome has the potential to
perform any one of the alleged uses.’91

Second, Michel  denied that there were strong analogies between ESTs
and other patentable research tools, such as microscopes:

Fisher compares the claimed ESTs to certain other patentable research tools,
such as a microscope. Although this comparison may, on first blush, be appeal-
ing in that both a microscope and one of the claimed ESTs can be used to gen-
erate scientific data about a sample having unknown properties, Fisher’s analogy
is flawed. As the government points out, a microscope has the specific benefit of
optically magnifying an object to immediately reveal its structure. One of the
claimed ESTs, by contrast, can only be used to detect the presence of genetic
material having the same structure as the EST itself. It is unable to provide any
information about the overall structure let alone the function of the underlying
gene. Accordingly, while a microscope can offer an immediate, real world benefit
in a variety of applications, the same cannot be said for the claimed ESTs.
Fisher’s proposed analogy is thus inapt.92

His Honour concluded that Fisher’s asserted uses were insufficient to meet
the standard for a ‘substantial’ utility under §101.

Third, Michel  noted that proof of a utility may be supported when a
claimed invention meets with commercial success. However, His Honour
rejected the arguments of Monsanto that the database of ESTs had a
significant commercial value:

Fisher’s reliance on the commercial success of general EST databases is also mis-
placed because such general reliance does not relate to the ESTs at issue in this
case. Fisher did not present any evidence showing that agricultural companies
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have purchased or even expressed any interest in the claimed ESTs. And it is
entirely unclear from the record whether such business entities ever will.93

Again, the judge was concerned that Monsanto had failed to provide
factual evidence to support its arguments that there was a commercial
market for the ESTs at issue in the case.

Finally, Michel  held that the policy concerns raised by the amicus
curiae were beyond the purview of the Court of the Appeals for the Federal
Circuit:

The concerns of the government and amici, which may or may not be valid, are
not ones that should be considered in deciding whether the application for the
claimed ESTs meets the utility requirement of §101. The same may be said for
the resource and managerial problems that the PTO potentially would face if
applicants present the PTO with an onslaught of patent applications directed to
particular ESTs. Congress did not intend for these practical implications to
affect the determination of whether an invention satisfies the requirements set
forth in 35 U.S.C. §§101, 102, 103 and 112. They are public policy considerations
which are more appropriately directed to Congress as the legislative branch of
government, rather than this court as a judicial body responsible simply for
interpreting and applying statutory law.94

This judicial disavowal of policy considerations is disappointing. The con-
cerns of the government and the amici about the development of unwar-
ranted monopolies in respect of genes and gene fragments are pertinent to
the issues at hand in the litigation. The court is unwise and short-sighted to
discount the resource and managerial problems of the USPTO. An admin-
istrative failure to deal properly with the flood of gene patent applications
will have flow-on impact for the judiciary. A better approach would be to
adjust the settings of patent criteria, in light of the policy directions of the
Congress.

It is doubtful that the USPTO utility guidelines will be an effective means
of addressing some of the problems with gene patents, if the courts remain
blind to the public policy considerations that are being targeted.

B Rader J

In his forceful dissent, Rader  maintained that the ESTs satisfied the
requirements of the utility guidelines, because they constituted research
tools: ‘While I agree that an invention must demonstrate utility to satisfy
§101, these claimed ESTs have such a utility, at least as research tools in iso-
lating and studying other molecules.’95

First, Rader  submitted that the ESTs satisfied the demands of the
Supreme Court of the United States in Brenner v Manson:
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Several, if not all, of Fisher’s asserted utilities claim that ESTs function to study
other molecules. In simple terms, ESTs are research tools. Admittedly ESTs have
use only in a research setting. However, the value and utility of research tools
generally is beyond question, even though limited to a laboratory setting. (Many
research tools such as gas chromatographs, screening assays, and nucleotide
sequencing techniques have a clear, specific and unquestionable utility (e.g., they
are useful in analyzing compounds.)) Thus, if the claimed ESTs qualify as
research tools, then they have a ‘specific’ and ‘substantial’ utility sufficient for
§101. If these ESTs do not enhance research, then Brenner v. Manson controls
and erects a §101 bar for lack of utility. For the following reasons, these claimed
ESTs are more akin to patentable research tools than to the unpatentable
methods in Brenner.96

Rader  observed that the cases of Brenner v Manson and In re Kirk97 ‘share
a common underpinning – a method of producing a compound with no
known use has no more benefit to society than the useless compound
itself ’.98 His Honour contended that the factual matrix contained In re
Fisher was very different: ‘Unlike the methods and compounds in Brenner
and Kirk, Fisher’s claimed EST’s are beneficial to society.’99 Approvingly,
the judge observed that the ESTs would help scientists obtain a better
understanding of the maize genome.

Second, Rader  argued that the analogies between microscopes and
ESTs were persuasive, because both were research tools, which led to incre-
mental improvements in scientific knowledge:

These research tools are similar to a microscope; both take a researcher one step
closer to identifying and understanding a previously unknown and invisible
structure. Both supply information about a molecular structure. Both advance
research and bring scientists closer to unlocking the secrets of the corn genome
to provide better food production for the hungry world. If a microscope has §101
utility, so too do these ESTs . . .

Even with a microscope, significant additional research is often required to
ascertain the particular function of a ‘revealed’ structure. To illustrate, a can-
cerous growth, magnified with a patented microscope, can be identified and
distinguished from other healthy cells by a properly trained doctor or
researcher. But even today, the scientific community still does not fully grasp
the reasons that cancerous growths increase in mass and spread throughout
the body, or the nature of compounds that interact with them, or the interac-
tions of environmental or genetic conditions that contribute to developing
cancer.

Significant additional research is required to answer these questions. Even
with answers to these questions, the cure for cancer will remain in the distance.
Yet the microscope still has ‘utility’ under §101. Why? Because it takes the
researcher one step closer to answering these questions. Each step, even if small
in isolation, is nonetheless a benefit to society sufficient to give a viable research
tool ‘utility’ under §101. In fact, experiments that fail still serve to eliminate some
possibilities and provide information to the research process.100
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Such comparisons are deft and cunning (if not wholly convincing). By
drawing affinities with microscopes, Rader  seeks to legitimize ESTs, and
make them seem worthy of protection under patent law.

Scathingly, Rader  remarks: ‘Nonetheless, this court, oblivious to the
challenges of complex research, discounts these ESTs because it concludes
(without scientific evidence) that they do not supply enough informa-
tion.’101 His Honour doubts the conclusions of his fellow judges: ‘This
court reasons that a research tool has a “specific” and “substantial” utility
only if the studied object is readily understandable using the claimed tool –
that no further research is required.’102 Rader  reasons: ‘Otherwise, only
the final step of a lengthy incremental research inquiry gets protection.’103

Third, Rader  is critical that the USPTO does not, in his view, recognize
the gradual and incremental nature of scientific development:

Science always advances in small incremental steps. While acknowledging the
patentability of research tools generally (and microscopes as one example
thereof), this court concludes with little scientific foundation that these ESTs do
not qualify as research tools because they do not ‘offer an immediate, real world
benefit’ because further research is required to understand the underlying gene.
This court further faults the EST research for lacking any ‘assurance that any-
thing useful will be discovered in the end’. These criticisms would foreclose much
scientific research and many vital research tools. Often scientists embark on
research with no assurance of success and knowing that even success will
demand ‘significant additional research’.104

Rader  contended: ‘The United States Patent Office, above all, should rec-
ognize the incremental nature of scientific endeavour.’105 He questioned the
distinction drawn between research tools, which provided ‘substantial’ and
‘insubstantial’ advances: ‘How does the Patent Office know which “insub-
stantial” research step will contribute to a substantial breakthrough in
genomic study?’106 Answering this rhetorical question for himself, Rader 
concludes: ‘Quite simply, it does not.’107

Finally, Rader  is willing to address some of the concerns of the
USPTO about the administrative difficulties posed by the flood of applica-
tions in the field of biotechnology. He comments insightfully that the
patent doctrine of utility is a poor instrument to discriminate between such
applications:

In truth, I have some sympathy with the Patent Office’s dilemma. The Office
needs some tool to reject inventions that may advance the ‘useful arts’ but not
sufficiently to warrant the valuable exclusive right of a patent. The Patent Office
has seized upon this utility requirement to reject these research tools as con-
tributing ‘insubstantially’ to the advance of the useful arts. The utility require-
ment is ill suited to that task, however, because it lacks any standard for assessing

Patent law and the human genome project 153



the state of the prior art and the contributions of the claimed advance. The
proper tool for assessing sufficient contribution to the useful arts is the obvi-
ousness requirement of 35 U.S.C. §103.108

Although his advocacy for patent protection for ESTs is questionable,
Rader ’s concerns about the utility standard should be taken seriously. A
more rigorous application of the requirements of novelty and inventive
step (through according greater creative problem-solving capacities to the
person skilled in the art) would ultimately be a better means of regulating
patent law in the field of biotechnology.109 In the May 2007 case of KSR
International Co. v Teleflex, Inc, the Supreme Court of the United States
emphasized the need for the USPTO and lower courts to set a high thresh-
old for the standard of non-obviousness.110

C USPTO Board of Appeals and Interferences

After the long-standing controversy over ESTs, the decision of the Court
of Appeals for the Federal Circuit in In re Fisher has received an enthusi-
astic reaction. Montreal academic Yann Joly commented that the decision
represents an important shift in United States jurisprudence on patent law
and biotechnology. ‘It seems that with the Fisher case, the American judi-
ciary has made another important step toward ending the abuse of some
biotechnology companies and relieving the concerns of a majority of
actors in this dynamic research field.’111 Dianne Nicol from the University
of Tasmania was similarly enthused: ‘This decision lends support to the
view that, as a general rule, it will be extremely difficult to overcome the
utility hurdle for EST claims in the US.’112

Paula Davis, James Kelley and Steven Caltrider from Eli Lilly, and
Stephen Heinig from the Association of American Medical Colleges, were
delighted by the majority decision:

The majority in the Fisher case would require patent applicants seeking to
protect their ESTs to first identify the function of the underlying protein-
encoding sequences . . . What is very clear from Fisher is that filing as soon as
the EST is sequenced, as was the norm previously, is not sufficient. It is thus
evident that many of the EST applications currently filed with the PTO will not
meet the threshold for utility and will likely be abandoned. The ESTs disclosed
within these applications (many of which have been published) will be available
freely for use in research.113

Jim Brogan from Cooley Goddard LLP cautioned that the decision of In
re Fisher was not necessarily a definitive one on ESTs, as there remained
scope for patent attorneys to develop a stronger factual record to support
the utility of their patent claims.114 Nonetheless, Brogan was of the view
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that the ruling by the Court of Appeals for the Federal Circuit would allay
the concerns of the biotechnology industry about patents being granted on
ESTs, where there was no knowledge of function.

The decision in In re Fisher is already proving to be influential in the
administrative practice of the USPTO in reviewing patent applications in
respect of biological inventions.115 This small sample of decisions from the
Board of Appeals and Interferences suggests that the USPTO will apply the
decision In re Fisher with vigour and purpose. However, the limitations of
the utility doctrine should be recognized. As the academic, David Resnik,
has observed: ‘While it may be a good idea to “raise the bar” on gene
patents, this new PTO policy is little more than a temporary and limited
solution to some of the difficult economic, legal, scientific, and medical
issues relating to gene patents.’116 The USPTO utility guidelines are a
makeshift and stop-gap measure to address the glut of biotechnology patent
applications. This administrative response is no substitute for full-bodied
legislative reform in respect of intellectual property and biotechnology.

CONCLUSION

In the United States Congress, there have been a number of efforts by mav-
erick representatives and senators to implement legislative reforms in
respect of gene patents. Such action has been fuelled by a number of criti-
cal reports about the impact of gene patents upon scientific research, inno-
vation, health care and competition.117

In 2002, Michigan Democrat Congresswoman Lynn Rivers introduced
legislation into the House of Representatives of the United States Congress
aimed at preserving research innovation, and quality patient care in the
field of genetic testing.118 The Congresswoman declared: ‘Evidence is
mounting that the patenting of human genes is both inhibiting important
biomedical research and interfering with patient care.’119

The Genomic Research and Diagnostic Accessibility Act 2002 (US) had
three major provisions. Section 2 exempts from patent infringement
those individuals who use patented genetic sequence information for non-
commercial research purposes. Section 3 would exempt medical practition-
ers utilizing genetic diagnostic tests from patent infringement remedies.
This section builds on an existing legislative reform in the United States
which exempts health care providers from patent infringement suits when
they use a patented medical or surgical procedure.120 Such a measure was
put in place after an uproar over the case of Pallin v Singer,121 in which an
eye surgeon was sued for patent infringement in respect of a surgical pro-
cedure. Section 4 of the bill would require public disclosure of genomic
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sequence information contained within a patent application when public
funds were used in the development of the invention.

The Genomic Science and Technology Innovation Act 2002 (US) called for
an in-depth study by the White House Office of Science and Technology
Policy on the impact of Federal patent policies on the rate of innovation,
the cost, and the availability of genomic technologies. The two bills, The
Genomic Research and Diagnostic Accessibility Act 2002 (US) and The
Genomic Science and Technology Innovation Act 2002 (US), lapsed after
Congresswoman Lynn Rivers failed to be re-elected to Congress.

In 2007, United States Congressmen Xavier Becerra, a Democrat of
Southern California, and Dave Weldon, a Republican of Florida and a
medical doctor, introduced the Genomic Research and Accessibility Act
2007 (US). The bill was intended to put an immediate end to the practice
of patenting any and all portions of the human genome. The legislation
would amend the Patent Act 1952 (US) and introduce a new section 106,
providing a prohibition on the patenting of human genetic material:
‘Notwithstanding any other provision of law, no patent may be obtained
for a nucleotide sequence, or its functions or correlations, or the naturally
occurring products it specifies.’ The legislation, though, would not be ret-
rospective, and would only apply to patents issued after the Act was
amended. Becerra noted: ‘Thus, if we enact this bill into law quickly,
we will reach balance in less than two decades – a patent-free genome
that does not hinder scientific research, business enterprise, or human
morality.’122

Representative Becerra observed that genes were a product of nature,
and should not be patented:

One-fifth of the blueprint that makes up you . . . me . . . my children . . . your
children . . . all of us . . . is owned by someone else . . . And we have absolutely
no say in what those entities do with our genes. This cannot be what Watson and
Crick intended.

We seek simply to fix a regulatory mistake. Genes are a product of nature; they
were not created by man, but instead are the very blueprint that creates man, and
thus, are not patentable. Gene patenting would be the analogous equivalent to
patenting water, air, birds or diamonds.

Enacting the Genomic Research and Accessibility Act does not hamper inven-
tion, indeed, it encourages it. The proliferation of scientific prowess, medical
innovation, and economic advancement will all occur if the study of genes is
allowed to happen unabated. Incredible manifestations of intellectual property
will result: medicines, machines, processes – most deserving of recognition, some
potentially life-saving, and all worthy of a patent.123

His colleague Representative Weldon added: ‘The practice of gene patent-
ing is preventing critical research from advancing because scientists are
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wary of trespassing on patent laws.’124 He observed: ‘This not only vio-
lates the spirit of the Human Genome Project, it hinders the discovery of
medical breakthroughs that could save lives.’125 Weldon concluded: ‘Our
bill is a common sense measure to ensure that genes yet unpatented remain
the province of science.’126

The author of Jurassic Park, Michael Crichton, lent his support to
this legislative initiative, writing a stinging opinion piece in The New
York Times. The science-fiction writer observed, with typical melodrama:
‘You, or someone you love, may die because of a gene patent that should
never have been granted in the first place.’127 He contended: ‘Gene
patents are now used to halt research, prevent medical testing and keep
vital information from you and your doctor.’128 Crichton contended that
patents should not be granted in respect of human genes, because they
were natural features of the world and part of the common heritage of
humankind:

Humans share mostly the same genes. The same genes are found in other animals
as well.

Our genetic makeup represents the common heritage of all life on earth.
You can’t patent snow, eagles or gravity, and you shouldn’t be able to patent

genes, either.
Yet by now one-fifth of the genes in your body are privately owned.129

The author observed: ‘The United States Patent Office misinterpreted
previous Supreme Court rulings and some years ago began – to the
surprise of everyone, including scientists decoding the genome – to issue
patents on genes.’130 He commended the efforts of Congressmen Becerra
and Dave Weldon, to ban the practice of patenting genes found in nature,
through the Genomic Research and Accessibility Act 2006 (US): ‘This
bill will fuel innovation, and return our common genetic heritage to
us.’131

The legislative proposal has renewed hostilities over the legitimacy of
gene patents. The bioethicist, Lori Andrews, a law professor at Chicago-
Kent College of Law, argued that patenting genes runs counter to the
purpose of the patent system: to reward innovation and further research.
A supporter of the Weldon bill, she said,

What’s driving this legislation now is a sense that allowing the patenting of our
genes is a mistake, and it’s an easy fix. The original geneticists didn’t need
financial incentives and genes differ from drugs. There is much more public
funding involved, and we, the public, should be shareholders in genetic discov-
eries. Scientists say: ‘We’re not patenting a product of nature’, which is prohib-
ited under patent law, but they take out the parts of the gene that have nothing
to do with function, and then say: ‘This is a new invention’.132
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By contrast, Robert Cook-Deegan commented that gene patents were not
necessarily evil: ‘I think some gene patents are useful and socially produc-
tive.’133 He observed, for instance, that erythropoietin, for one, ‘proved
useful, not only in kidney failure, but also in treating cancer after high-dose
chemotherapy’.134 He did not believe that patenting genes hampered other
people’s research, as long as patent-holders act ‘responsibly’. Cook-Deegan
stressed: ‘I think this is a better way to go than congressional legislation.’135

In any case, he noted that ‘the juicy parts of the genome already have been
patented’, and would be unaffected by the proposed legislation.136
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6. The dilettante’s defence: patent law,
research tools and experimental use

In 1854, the American transcendentalist poet and writer, Henry David
Thoreau, wrote his classic text, Walden, about the two years that he spent
living in Walden Pond, near Concord, Massachusetts.1 He rhapsodized
about the life of the natural philosopher:

To be a philosopher is not merely to have subtle thoughts, nor even to found a
school, but so to love wisdom as to live according to its dictates, a life of sim-
plicity, independence, magnanimity, and trust. It is to solve some of the prob-
lems of life, not only theoretically, but practically. The success of great scholars
and thinkers is commonly a courtier-like success, not kingly, not manly.2

This romantic vision of the scientist as a natural philosopher and amateur
thinker has been remarkably powerful in patent jurisprudence. Memorably,
the defence of experimental use in the United States has been described as
a ‘dilettante affair’.3

In the early part of the nineteenth century, Story , a legal polymath, an
associate justice of the Supreme Court of the United States and the Dane
Professor of Harvard University, devised the defence of experimental use
in respect of patent law. In the 1813 appellate decision of Whittemore v
Cutter, Story  considered whether a party had infringed the patent
assigned on a machine used to produce playing cards. His Honour
observed: ‘It could never have been the intention of the legislature to
punish a man, who constructed such a machine merely for philosophical
experiments, or for the purpose of ascertaining the sufficiency of the
machine to produce its desired effects.’4 In the subsequent 1813 decision in
Sawin v Guild, Story  considered the issue again in the context of an action
for patent infringement against a deputy sheriff who had seized a patented
machine for cutting brad nails to settle a debt.5 Clarifying his opinion in
Whittemore v Cutter, His Honour observed that ‘the making of patented
machine to be an offence within the purview of it, must be the making with
intent to use for profit, and not for the mere purpose of philosophical
experiment, or to ascertain the verity and exactness of the specification’.6

The judge elaborated: ‘In other words, that the making must be with intent
to infringe the patent right, and deprive the owner of the lawful rewards of
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his discovery.’7 In 1861, the decision in Peppenhausen v Falke elaborated
upon the nature of the common law defence of experimental use: ‘It has
been held, and no doubt is now well settled, that an experiment with a
patented article for the sole purpose of gratifying a philosophical taste, or
curiosity, or for mere amusement, is not an infringement of the rights of
the patentee.’8 The research exemption has been compared to the defence
of fair use in copyright law, which was also a creation of Story , in Folsom
v Marsh.9 However, the defence of experimental use in patent law has not
been codified in legislation as its counterpart, the defence of fair use in
copyright law.

With its origins in mechanical inventions, the defence of experimental
use has had to be adapted to deal with a range of technologies and scientific
fields in the twentieth and twenty-first centuries.10 The research exemption
has had a particular application in a number of important industries, such
as agriculture, biotechnology and pharmaceutical drugs. The defence of
experimental use was first adapted to deal with the sui generis regime of
plant breeders’ rights.11 The research exemption has since become a live
issue in the context of patents in respect of agricultural chemicals.12 There
has been much concern about the impact of gene patents upon the conduct
of research and scientific communication in the life sciences.13 The status
of research tools in biotechnology has been particularly troublesome. The
defence of experimental use has posed particular issues in the field of phar-
maceutical drugs.14 There has been much debate as to whether generic man-
ufacturers can engage in clinical testing with a pharmaceutical drug prior
to the expiry of a patent. There has been much discussion about the appli-
cation of defence of experimental use to particular fields of scientific
endeavour, such as information technology,15 stem cell research,16 vaccines
for infectious diseases17 and nanotechnology.18

This chapter considers how a number of modern United States prece-
dents have explored the scope and the limits of the common law defence
of experimental use, and the statutory safe harbour for research on phar-
maceutical drugs. It is contended that the research exemption should be
codified, modernized and streamlined, so that it can comfortably accom-
modate a broad range of new frontier technologies in the fields of agri-
culture, biotechnology and pharmacology. It is argued that, in the absence
of legislative reform, the defence of experimental use is in danger of
becoming a historical anachronism – of entirely no use to modern
scientific researchers who do not conform to Story ’s pastoral ideal of the
natural philosopher. Section one considers the development of the
common law defence of experimental use in the United States. In Madey
v Duke University, the Court of Appeals for the Federal Circuit considered
the defence of experimental use in the context of a dispute between an
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academic inventor and a university.19 It stressed that ‘use in keeping with
the legitimate business of the alleged infringer does not qualify for the
experimental use defence’.20 It is recommended that there is a need for the
United States Congress to codify the defence of experimental use, and
broaden the scope of its operation. Section two examines the development
of the Bolar exception in respect of experimentation on pharmaceutical
drugs. It explores the decision of the Supreme Court of the United States
in Merck KGaA v Integra Lifesciences I, Ltd. on the scope of the safe
harbour for pharmaceutical drugs.21 The conclusion highlights the com-
peting norms, and lack of harmonization, between a number of jurisdic-
tions, including the United States, the European Union and Australia.

I ‘A NOBILITY OF SCIENCE, AND A MAGIC OF
ACADEMIA’: MADEY V DUKE UNIVERSITY

There has been much controversy over the decision of the Federal Circuit in
Madey v Duke University over patent law and experimental use.22 The facts
of the case are instructive. John Madey, an academic physicist, invented the
free electronic laser as a tenured professor at Stanford University in the
1980s. The invention was a component of the so called ‘Star Wars’ missile
defence programme, proposed by President Ronald Reagan. Madey
obtained patents for two related inventions, one concerning a microwave
electron gun23 and the other a free electronic laser oscillator.24 Madey was
recruited as a tenured Professor in the Faculty of Physics at Duke
University. He was the director of a laboratory which contained two free
electronic lasers, which incorporated the inventions covered by the patents.

Duke University was unhappy with the performance of Madey as the
director of the laboratory, accusing the scientist of administrative incom-
petence:

Madey was responsible for managing the laboratory. His laboratory manage-
ment skills, however, turned out to be poor. Madey’s managerial incompetence
forced Duke to take remedial measures . . . The review committee found the lab
in disarray, and unanimously recommended that Duke replace Madey as
Director of the DFELL. The Duke provost concurred in this appraisal and
removed Madey as Director.25

Duke University offered Madey the position of Chief Scientist; however,
he declined to accept this demotion.

After an academic dispute, Madey resigned from his position at Duke
University and continued his academic and research activities at the
University of Hawaii. Despite his departure, the laboratory at Duke
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University continued to use the free electronic lasers. In response, Madey
claimed that Duke University had infringed the patents by using the inven-
tions without his permission. He portrayed himself as an innocent victim:
‘Unless you have the good fortune to be at a place that looks after your
every need, and not many people do, you need to be versed and skilled in
the business and contractual aspects of what you do.’26 The university
claimed that it was protected by the defence of experimental use because
the equipment was being used for academic purposes, including instruction
and research, and not commercial purposes. Duke University alleged that
‘this case is really an effort by a disgruntled ex-faculty member to punish
Duke for removing him from two purely administrative posts in the Duke
Free Electron Laser Laboratory’.27

A United States District Court for North Carolina

At first instance, the United States District Court for North Carolina
entered summary judgment for Duke University.28 In the course of the
judgment, Beaty  discussed the history of the common law defence of
experimental use:

Although the ‘basic law of patents establishes that unauthorized use of a
patented product or process constitutes infringement,’ for well over a century,
United States ‘patent jurisprudence has paid homage to . . . an exception from
infringement liability for . . . unauthorized uses of patented inventions [,]’ where
the uses were solely for research, academic, or experimental purposes. As
expressed by Justice Story in Whittemore v. Cutter, the case in which the exper-
imental use doctrine originated, the underlying rationale for exempting such
uses from liability is that ‘it could never have been the intention of the legisla-
ture to punish a man, who constructed a . . . [patented device] merely for philo-
sophical experiments . . .’. Although the scope of the defense has recently been
the issue of much debate, to date, the experimental use defense remains viable
and may be asserted in those cases in which the allegedly infringing use of the
patent is made for experimental, non-profit purposes only.29

On the facts of the case, the judge concluded that the common law experi-
mental use defence was a complete answer to Madey’s claim of patent
infringement. The judge commented that ‘that Defendant’s primary
purpose is to teach, research, and expand knowledge, and to not engage in
patent development for the purpose of commercial benefit’.30 The judge
noted in a footnote that ‘all users to date, even by Plaintiff’s own acknowl-
edgment, have been faculty members of Duke, other academics, or non-
industrial users seeking to pursue experimental interests’.31

In the appeal, the counsel for Madey argued that Duke University should
not be able to avail itself of the defence of experimental use:
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A modern research laboratory like the Duke FEL Lab, with funding of tens of
millions of dollars and employing hundreds of people, bears no resemblance to
Justice Story’s 19th century amateur philosopher pondering the nature of life in
his home laboratory. During his tenure at Duke, Dr. Madey brought over $40
million in federal grants and contracts to the Duke FEL Lab to support its activ-
ities. Despite Dr Madey’s departure from Duke, the FEL Lab continues to
receive millions of dollars in federal funding for Duke, and the two major lasers
are essential to virtually all of the Lab’s activities.32

The counsel argued that there were three primary legal errors related to
experimental use. First, Madey claimed that the district court improperly
shifted the burden to Madey to prove that Duke’s use was not experimen-
tal. Second, Madey argued that the district court applied an overly broad
version of the very narrow experimental use defence inconsistent with past
precedents. Third, Madey attacked the supporting evidence relied on by the
district court as overly general and not indicative of the specific propos-
itions and findings required by the experimental use defence.

In response, Duke University argued that the patent infringement action
must fail because all of the claimed infringing uses were experimental in
nature and therefore not actionable:

The undisputed facts show that the DFELL engaged in performing research that
has no commercial implication whatsoever. Duke’s use of the devices at issue,
therefore, falls under the common law ‘experimental use’ exception to patent
infringement liability. Apparently realizing this, Madey takes the untenable posi-
tion that because Duke is in the ‘business’ of performing research, the research
that Duke performs is not experimental. Madey’s theory, if adopted, would
effectively chill all research performed at universities. The experimental use
exception guards against this harmful and unwanted effect. Accordingly, the dis-
trict court’s grant of summary judgment that Duke did not infringe the ’103 and
’994 patents because its research constituted experimental use should be
affirmed.33

Duke University submitted: ‘Justice Story’s reference to “philosophical
experiments” encompasses exactly what takes place in the DFELL, namely
scholarly inquiry to advance knowledge.’34 Duke University observed that
the defence of experimental use should include laboratory experiments in
the basic sciences as well as other scholarly inquiries: ‘A “philosophical
experiment” does not mean, as Madey claims, amateur philosophizing.’35

B Court of Appeals for the Federal Circuit

The United States Court of Appeals for the Federal Circuit upheld the
appeal by Madey against Duke University.36 A one-time patent attorney and
intellectual property specialist, Gajarsa , observed on behalf of the court:
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Our precedent clearly does not immunize use that is in any way commercial in
nature. Similarly, our precedent does not immunize any conduct that is in
keeping with the alleged infringer’s legitimate business, regardless of commer-
cial implications. For example, major research universities, such as Duke, often
sanction and fund research projects with arguably no commercial application
whatsoever. However, these projects unmistakably further the institution’s legit-
imate business objectives, including educating and enlightening students and
faculty participating in these projects. These projects also serve, for example, to
increase the status of the institution and lure lucrative research grants, students
and faculty.

In short, regardless of whether a particular institution or entity is engaged in
an endeavor for commercial gain, so long as the act is in furtherance of the
alleged infringer’s legitimate business and is not solely for amusement, to satisfy
idle curiosity, or for strictly philosophical inquiry, the act does not qualify for
the very narrow and strictly limited experimental use defense. Moreover, the
profit or non-profit status of the user is not determinative.37

The judge determined that the district court attached too great a weight to
the non-profit, educational status of Duke, ‘effectively suppressing the fact
that Duke’s acts appeared to be in accordance with any reasonable inter-
pretation of Duke’s legitimate business objectives’.38 He stressed that
‘Duke . . . like other major research institutions of higher learning is not
shy in pursuing an aggressive patent licensing program from which it
derives a not insubstantial revenue stream.’39 The judge directed that on
remand the district court would have to revise and limit its conception of
the experimental use defence: ‘The correct focus should not be on the non-
profit status of Duke but on the legitimate business Duke is involved in and
whether or not the use was solely for amusement, to satisfy idle curiosity,
or for strictly philosophical inquiry.’40

Professor Janice Mueller of the University of Pittsburgh has sought to
place the decision in Madey v Duke University in the context of broader
themes of patent jurisprudence at work in the Court of Appeals for the
Federal Circuit.41 She commented that a number of factors were behind the
virtual nullification of the defence of experimental use: ‘It is doubtful that
any single theory can satisfactorily explain the seeming hostility to a mean-
ingful experimental use defense by a majority of the judges of the Federal
Circuit.’42 First, Mueller commented that the decision reflected a deep-seated
legal formalism: ‘Patent law scholars have noted a rise of formalism in recent
Federal Circuit decisions, evidenced by a preference for bright-line rules over
more nuanced, multi-factored, “totality of the circumstances” standards.’43

Second, she observed: ‘The Federal Circuit’s effective nullification of the
common law experimental use defense to infringement in Madey and Integra
can be seen as but a piece of a broader hostility to any judicial derogation of
a patent owner’s right to exclude others.’44 Third, Mueller noted that the
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Court of Appeals was resistant to limitations and exceptions to intellectual
property rights: ‘The Federal Circuit’s general reluctance to derogate the
exclusive rights of patent owners stands in sharp contrast to the growing
number of statutory provisions that achieve that effect.’45 Finally, Mueller
commented that the Court of Appeals for the Federal Circuit was disinclined
to take notice of international developments: ‘The Federal Circuit’s deci-
sions are rarely influenced by international patent law norms.’46

C The Supreme Court of the United States

Duke University sought special leave from the Supreme Court of the
United States to appeal against the decision. A range of universities and
research institutions led by the Association of American Medical Colleges
put forward an amicus brief in support of the petitioner.47 The brief
stressed that the decision would have a significant impact upon academic
scientific research. Counsel Joseph Keyes and Keith Jones lamented:

The Federal Circuit’s decision limiting the scope of the common law experi-
mental use exemption from liability for patent infringement is of immense
importance to all universities whose faculties engage in scientific research. By
effectively eliminating the exemption for even noncommercial academic
scientific research, the decision erects a significant roadblock by the advance-
ment of science. The amici curiae are deeply disturbed by this ruling. In the past,
university-based research has been crucial to scientific progress on almost every
front. The decision below threatens to stifle that research and thereby endanger
this nation’s continued leadership in science and technology. The question pre-
sented by this case is vital to the nation’s scientific well-being.48

There were four themes to this case. First, the amicae brief submitted that
the experimental use exemption had historically protected non-commercial
research from claims of patent infringement. Second, it argued that the
decision of the federal circuit represented a radical departure from prior
case law. Third, it submitted that the decision of the Federal Circuit would
have a significant chilling effect on academic scientific research, especially
in biotechnology and biomedicine. In its view, ‘universities will be forced to
bear substantial administrative and financial costs to cover patent searches,
infringement opinions, licensing agreements, and the inevitable litigation
that will be engendered by the Federal Circuit’s new rule of patent law’.49

Finally, it called upon the Supreme Court of the United States to restore
the federal common law experimental use exemption to its traditional role
as a safe haven for non-commercial scientific inquiry.

Ralph Nader’s Consumer Project on Technology and the advocacy
group Public Knowledge submitted that the Supreme Court of the United
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States should grant certiorari in this case.50 Counsel Joshua Sarnoff, from
an intellectual property law clinic in Washington University, stressed the
importance of basic research:

Basic research is foundational and leads to further discoveries and important
inventions. Knowledge is transferred from basic research to additional basic
research, applied research, and technology development. Access to patented
technologies and other research inputs is essential for basic research. Patent
licensing practices increasingly prevent or discourage access to these inputs, pre-
cluding or delaying basic research that leads to life-saving technologies and other
benefits.51

The lawyer proffered three main arguments. First, Sarnoff argued that the
decision of the Federal Circuit frustrates the constitutional goal of patent
law to ‘promote the Progress of Science and useful Arts’. Second, he main-
tained that the narrow interpretation of experimental use threatened basic
research, scientific progress and public health. Finally, he submitted that
the experimental use exception should progress, like the defence of fair use
in copyright law. The Consumer Project on Technology and Public
Knowledge pleaded: ‘The court now has an opportunity to ensure that the
experimental use exception functions to promote progress.’52

Significantly, though, a number of universities and research institutions
declined to join this amicus brief. Most notably, the Wisconsin Alumni
Research Foundation (WARF) refused to support the case of Duke
University, because of concerns that the challenge would adversely affect
industry investment in university research.53 Managing director Carl
Gulbrandsen observed: ‘We believe it’s a mistake to say [to industry] you need
to pay us for intellectual property but we aren’t going to pay you, because
we’re a university.’54 General counsel Elizabeth Donley warned her scientists:
‘Researchers should not rely on the research exemption when creating mate-
rials that are later disclosed and licensed or sold for commercial purposes.’55

The technology transfer unit had significant patent holdings, particularly in
the field of stem cell research. It manages 800 issued patents and 600 pending
applications, as well as being involved in 30 spin-off companies.

The Solicitor General of the United States submitted that the petition
for a writ of certiorari should be denied.56 He presented a few arguments
to support this case. First, the Solicitor General argued that the decision of
the court of appeals was not directly contrary to prior case law applying the
experimental use defence. Second, he contended that the petitioner’s broad
and speculative policy concerns were a matter for legislative, rather than
judicial, consideration. Finally, he said that the interlocutory posture and
unusual genesis of the case also counselled against granting the review. The
Solicitor General summarized his case accordingly:
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To date, the common law experimental use defense has been applied infrequently
by lower courts and only as a narrow exception to the general statutory prohi-
bition on patent infringement. The Federal Circuit’s treatment of that defense in
this case is generally in line with the lower court case law that has developed in
this area. While petitioner asserts that a more robust exception for experimental
use is needed to accommodate university research in particular, the existing case
law does not establish such an exception and any substantial altering of the
balance between the goals of the patent laws and the demands of academic
research calls for judgments that are legislative, not judicial, in nature.57

The Solicitor General doubted the capacity of the Supreme Court of the
United States to fashion a comprehensive solution. It asserted that ‘it seems
improbable that a 190-year-old, judge-made defense with little rooting in
any statutory text could anticipate the challenges of the modern academic
and research environment and adequately accommodate the competing
policy concerns raised by the parties in this case.’58

The Supreme Court of the United States refused to hear an appeal against
the decision of the Court of Appeals. It is unfortunate that the judges
declined to intervene in the matter. The Supreme Court missed an opportu-
nity to modernize the defence of experimental use in light of developments
in new technologies. The judges could have articulated the philosophical
underpinnings of the research exemption. The Supreme Court could have
also defined the nature and scope of the defence of experimental use. The
judges could have offered further guidance and direction to the lower courts
as to the distinction between experimental use and infringing activity. The
Supreme Court could have reined in the Federal Circuit over its excessive
emphasis on commercial intent. As the Dean of the Medical School at Duke
University, R. Sanders Williams, observed: ‘There’s a nobility of science and
a magic of academia, which could be threatened by putting all university
activity in the same cold glare as the corporate world.’59

The Supreme Court of the United States refused to hear an appeal against
the decision of the Court of Appeals. Duke University was disappointed by
this decision. The Associate Director of News and Communications, David
Jarmul, observed:

The Supreme Court’s denial of certiorari means that Duke and other universi-
ties must now confront the issue of what the Federal Circuit decision will mean
for scientific research. Unless the Congress provides a legislative remedy, uni-
versities may need to alter their research practices to such an extent that basic
scientific research cannot continue on a consistent course. This challenge, which
some universities and national organizations have been exploring in a general
way, now becomes more urgent. Although Duke regrets that the Supreme Court
declined this opportunity to clarify a legal question of such importance to the
research community and society generally, it remains optimistic that its position
in the case will eventually prevail.60
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The case returned to the federal district court for further litigation. Duke
University sought to renew its defence through the experimental use issue
and explore other possible legal arguments.

D Remand

On remand, in September 2004, Beaty  of the District Court of North
Carolina applied the approach of the Court of Appeals for the Federal
Circuit, and held that Duke University had failed to demonstrate that it was
entitled to the defence of experimental use.61 His Honour commented that
the case of the university was weak:

The Court finds that further motions or supplementation of the record with
respect to the experimental use defense at this time would be unnecessary. Duke
has offered absolutely no evidence showing that it is entitled to this defense.
Rather, as discussed above, it has actually conceded that this research was done
in furtherance of its legitimate business purposes, that is, educating its students,
and it has offered no indication of any evidence it could offer to support this
defense . . . Given the Federal Circuit’s extremely narrow conception of the
experimental use defense and the total lack of evidence currently in the record,
the Court has doubts about whether Duke will be able to provide any evidence
in support of its experimental use defense.62

In addition to its reliance on the defence of experience use, Duke University
also claimed that it had a licence to work the patents for government research
purposes pursuant to the Bayh-Dole Act 1980 (US). However, Beaty 
observed: ‘Given the conflicting evidence presented by the parties, Duke has
failed to establish its entitlement to the government license defense at this
time.’63 The trial judge therefore refused to grant the motions of Duke
University for summary judgment. The court did allow the parties additional
time to supplement their discovery responses and pre-trial disclosures.

In 2006, Duke University reached a settlement with John Madey. The
patented laser was sent to Madey’s laboratory at the University of Hawaii.
Triumphant, Madey commented: ‘I always knew it would happen. It was
just a question of when.’64

II THE BOLAR EXCEPTION: MERCK KGAA V
INTEGRA LIFESCIENCES I, LTD.

In Roche Products, Inc. v Bolar Pharmaceuticals Co., Inc, Bolar planned
to market a generic version of a pharmaceutical drug, which was the
subject of a patent about to expire.65 It engaged in testing with the patented
pharmaceutical drug in order to prepare a regulatory application to the
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United States Food and Drug Administration. Roche sued Bolar for the
infringement of its patents on the active ingredients of a prescription sleep-
ing aid called Dalmane.66 Amongst other things, Bolar argued that its activ-
ities were protected by the defence of experimental use.

The Court of Appeals for the Federal Circuit held that Bolar was liable
for patent infringement, and could not avail itself of the defence of exper-
imental use. Taking a literal reading of historical precedent, Nichols 
adopted a narrow construction of the defence of experimental use:

Bolar’s intended ‘experimental’ use is solely for business reasons and not for
amusement, to satisfy idle curiosity, or for strictly philosophical inquiry . . . It is
obvious here that it is a misnomer to call the intended use de minimis. It is no
trifle in its economic effect on the parties even if the quantity used is small. It is
no dilettante affair such as Justice Story envisioned. We cannot construe the
experimental use rule so broadly as to allow a violation of the patent laws in the
guise of ‘scientific inquiry’, when that inquiry has definite, cognizable, and not
insubstantial commercial purposes.67

The judge observed: ‘Despite Bolar’s argument that its tests are “true
scientific inquiries” to which a literal interpretation of the experimental use
exception logically should extend, we hold the experimental use exception
to be truly narrow, and we will not expand it under the present circum-
stances.’68 The Supreme Court of the United States refused to grant leave
for an appeal against the decision of the United States Court of Appeals
for the Federal Circuit.69

In the wake of this decision, the United States Congress passed the Drug
Price Competition and Patent Term Restoration Act (the Hatch–Waxman
Act) 1984 (US). The legislation created an exception in section 271 (e)(1)
of the Patent Act 1952 (US), namely that ‘it shall not be an act of infringe-
ment to make, use, offer to sell, or sell within the United States or import
into the United States a patented invention . . . solely for uses reasonably
related to the development and submission of information under a Federal
law which regulates the manufacture, use or sale of drugs or veterinary bio-
logical products’.

The Supreme Court of the United States has since interpreted this excep-
tion to encompass not only regulatory data gathering on pharmaceuticals,
but also the comparable testing of medical devices.70 The United States
Government has been assiduous in its efforts to export this scheme to other
jurisdictions. The Canadian Government and the Australian Government
have also linked their patent systems to the marketing regimes for pharma-
ceutical drugs. The European Union has also passed a directive, which
creates a Bolar exception in respect of research on pharmaceutical drugs
for regulatory approval.71
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The Supreme Court of the United States ruled upon the scope of this
safe harbour exemption in the case of Merck v Integra Lifesciences I Ltd.

A District Court and Court of Appeals for the Federal Circuit

In the case of Integra Lifesciences I Ltd. v Merck KgaA,72 Integra
Lifesciences I Ltd, the owner of patents for a pharmacologically useful
peptide, sued competitors for patent infringement.73 In response, Merck
argued that the safe harbour in section 271(e)(1) of the Patent Act 1952
(US) was a defence to the allegations of patent infringement.

In the United States District Court for the Southern District of
California, Fitzgerald  held that the patents were infringed, though one
was invalid, and entered judgment on jury’s damage award.74

In the Court of Appeals, Rader  for the majority held that the competi-
tors’ use of patented peptide in experiments to identify best drug candidate
to subject to future clinical testing under Food and Drug Administration
(FDA) processes did not come within statutory safe harbour. In addition,
the district court correctly construed the term ‘peptide’ to have its full ordi-
nary meaning in the art. However, the district court erred in denying
Merck’s motion for reconsideration of an appropriate reasonable royalty.
Therefore, the court remanded for further consideration of the damages
issue.

In the marginalia, Rader  was adamant that it was inappropriate to view
the case in light of the defence of experimental use under patent law. His
Honour observed:

In her dissent, Judge Newman takes this opportunity to restate her dissatisfac-
tion with this court’s decision in Madey v. Duke University. However, the
common law experimental use exception is not before the court in the instant
case. The issue before the jury was whether the infringing pre-clinical experi-
ments are immunized from liability via the ‘FDA exemption’, i.e., 35 U.S.C.
§271(e)(1) . . . Judge Newman’s dissent, however, does not mention that the
Patent Act does not include the word ‘experimental’, let alone an experimental
use exemption from infringement. Nor does Judge Newman’s dissent note that
the judge-made doctrine is rooted in the notions of de minimis infringement
better addressed by limited damages.75

Furthermore, Rader  challenged the argument that Integra’s patented pep-
tides did not constitute research tools. In footnote four, he provided this
rebuttal: ‘The dissent does not explain why one of those “certain uses”
cannot embrace use of an RGD peptide as a laboratory tool to facilitate
the identification of a new therapeutic.’76

In dissent, Newman  maintained that the case provided a good illustra-
tion of the issues at stake in respect of patent law and experimental use:
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‘The majority’s prohibition of all research into patented subject matter is
as impractical as it is incorrect.’77 She protested that the virtual elimination
of the common law defence of experimental use was ‘ill-suited to today’s
research-founded, technology-based economy’.78 Newman  observed:

This case raises a question of the nature and application of the common law
research exemption, an exemption from infringement that arose in judge-made
law almost two centuries ago, and that recently has come into sharper focus. Its
correct treatment can affect research institutions, research-dependent industry,
and scientific progress. The question is whether, and to what extent, the paten-
tee’s permission is required in order to study that which is patented.79

Articulating the information function of patent law, Newman  observed:
‘Study of patented information is essential to the creation of new knowl-
edge, thereby achieving further scientific and technologic progress.’80 Her
Honour emphasized that there should be a broad defence of experimental
use in light of such public purposes of patent law: ‘The purpose of a patent
system is not only to provide a financial incentive to create new knowledge
and bring it to public benefit through new products; it also serves to add to
the body of published scientific/technologic knowledge.’81 Newman  con-
tended that a narrow interpretation of the defence of experimental use
would be detrimental to the dissemination of information, and the promo-
tion of scientific understanding: ‘Prohibition of research into such knowl-
edge cannot be squared with the framework of the patent law.’82

In her dissent, Newman  noted that ‘the common law exception is not
unlimited’ because ‘it must preserve the patentee’s incentive to innovate, an
incentive secured only by the right to exclude’.83 Newman  recoils from the
position that a research exemption could not encompass certain commer-
cial uses. She observes that, ‘while that threshold invention may (as here)
exact tribute from or enjoin commercial and pre-commercial activity, the
patent does not bar all research that precedes such activity’.84 Newman 
acknowledged that determining the scope of the common law defence of
experimental use was a difficult task, which is dependent upon a number of
variables: ‘Setting the boundaries of a common law exemption requires
careful understanding of the mechanisms of the creation, development,
and use of technical knowledge, and of today’s complexity of interactions
among invention and the innovating fruits of invention.’85 She declines to
define the boundaries of the research exemption for all purposes and all
activities. Newman  does observe, though, ‘that there is a generally recog-
nized distinction between “research” and “development”, as a matter of
scale, creativity, resource allocation, and often the level of scientific/
engineering skill needed for the project; this distinction may serve as a
useful divider, applicable in most situations’.86 She concludes: ‘Like “fair
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use” in copyright law, the great variety of possible facts may occasionally
raise dispute as to particular cases. However, also like fair use, in most cases
it will be clear whether the exemption applies.’87

B The Supreme Court of the United States

The company Merck obtained special leave from the Supreme Court of the
United States to appeal against the decision.

The Supreme Court of the United States hearing on the scope of the safe
harbour exception attracted a wide range of amicus curiae briefs from
research organizations, pharmaceutical drug manufacturers, biotechnol-
ogy companies, legal associations and public interest groups.

A number of public interest groups – including the Consumer Project on
Technology, the Electronic Frontier Foundation and the Public Knowledge
– put in an amicus curiae brief in support of the petitioner.88 The attorney,
Joshua Sarnoff, supported a broad reading of the safe harbour for research
on pharmaceutical drugs.89 He contended that the Supreme Court of the
United States should confirm that both the particular safe harbour and the
general defence of experimental use applied in this case. Sarnoff observed
that it was important to consider the interplay between the particular safe
harbour for research on pharmaceutical drugs with the general defence of
experimental use:

This Court should effectuate the legislative policy present since the inception of
the Patent Act that the Federal Circuit’s interpretations of the experimental use
exception continue to subvert. By repudiating the Federal Circuit’s narrow inter-
pretations and by confirming that Congress intended a broad experimental use
exception, the Court will better assure that patents do not chill scientific research
and competitive evaluation through the threat of litigation and the tax of licens-
ing. The Court will thereby effectuate the legislative balance designed to
‘Promote the Progress of Science and useful Arts.’90

The amicus curiae commented: ‘Scientific discovery, competitive improve-
ment, and public health are being adversely affected by the Federal Circuit’s
narrow interpretations of the experimental use exception.’91 The friends of
the court noted that other jurisdictions had adopted a broader reading of
the defence of experimental use: ‘The narrow interpretations of the exper-
imental use exception by the Federal Circuit also place the United States in
conflict with the international community, and are likely to result in
scientific research, patent rights, and wealth leaving the United States.’92

Several academic luminaries (Rochelle Cooper Dreyfuss, John Duffy,
Arti Rai and Katherine Strandburg) put forward an amicus curiae submis-
sion.93 The professoriate suggested that it was unnecessary for the Supreme
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Court of the United States to rule upon the scope of the general defence of
experimental use.94 The academics expressed reservations that an overly
narrow interpretation of the traditional experimental use exemption
threatened to upset long-standing practices of the research community:
‘The Federal Circuit’s recent narrowing trend has thus been met with con-
sternation by researchers, the intellectual property bar, and intellectual
property scholars.’95

In Merck KGaA v Integra Lifesciences I, Ltd., Scalia,  delivered a pithy
judgment on behalf of a unanimous Supreme Court of the United States.96

His Honour summed up the issue thus: ‘This case presents the question
whether uses of patented inventions in preclinical research, the results of
which are not ultimately included in a submission to the Food and Drug
Administration (FDA), are exempted from infringement by 35 U.S.C.
§271(e)(1).’97

First, Scalia  emphasized that the safe harbour provision should be read
broadly to include the use of patented inventions in a manner reasonably
related to the federal regulatory process:

Though the contours of this provision are not exact in every respect, the statu-
tory text makes clear that it provides a wide berth for the use of patented drugs
in activities related to the federal regulatory process. As an initial matter, we
think it apparent from the statutory text that §271(e)(1)’s exemption from
infringement extends to all uses of patented inventions that are reasonably
related to the development and submission of any information under the
FDCA. This necessarily includes preclinical studies of patented compounds that
are appropriate for submission to the FDA in the regulatory process. There is
simply no room in the statute for excluding certain information from the exemp-
tion on the basis of the phase of research in which it is developed or the partic-
ular submission in which it could be included.98

The judge endorsed the ruling in Eli Lilly,99 which declined to limit
§271(e)(1)’s exemption from infringement to submissions under particular
statutory provisions that regulate drugs.

Second, Scalia  emphasized that the safe harbour exemption was not
limited to only preclinical data pertaining to safety of drug in humans, for
two reasons:

First, the FDA’s requirement that preclinical studies be conducted under ‘good
laboratory practices’ applies only to experiments on drugs ‘to determine their
safety.’ The good laboratory practice regulations do not apply to preclinical
studies of a drug’s efficacy, mechanism of action, pharmacology, or pharmaco-
kinetics. Second, FDA regulations do not provide that even safety-related exper-
iments not conducted in compliance with good laboratory practices regulations
are not suitable for submission in an IND. Rather, such studies must include ‘a
brief statement of the reason for the noncompliance’.100
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The judge rejected the argument of the respondents that the experiments in
question here are necessarily disqualified because they were not conducted
in conformity with the FDA’s good laboratory practices regulations.

Third, Scalia  commented that the safe harbour exemption can extend
to experimentation on drugs, which are not ultimately the subject of an
FDA submission:

Congress did not limit §271(e)(1)’s safe harbor to the development of informa-
tion for inclusion in a submission to the FDA; nor did it create an exemption
applicable only to the research relevant to filing an ANDA for approval of a
generic drug. Rather, it exempted from infringement all uses of patented com-
pounds ‘reasonably related’ to the process of developing information for sub-
mission under any federal law regulating the manufacture, use, or distribution of
drugs. We decline to read the ‘reasonable relation’ requirement so narrowly as to
render §271(e)(1)’s stated protection of activities leading to FDA approval for all
drugs illusory. Properly construed, §271(e)(1) leaves adequate space for experi-
mentation and failure on the road to regulatory approval.101

The judge recognized ‘the reality that, even at late stages in the development
of a new drug, scientific testing is a process of trial and error’.102 His
Honour observed that drug manufacturers and researchers needed the
freedom to conduct experiments to test the viability of drug candidates: ‘In
the vast majority of cases, neither the drugmaker nor its scientists have any
way of knowing whether an initially promising candidate will prove suc-
cessful over a battery of experiments.’103

Fourth, Scalia  held that the safe harbour exemption can extend to the
use of patented compounds in experiments that are not ultimately submit-
ted to the FDA:

The use of a patented compound in experiments that are not themselves
included in a ‘submission of information’ to the FDA does not, standing alone,
render the use infringing. The relationship of the use of a patented compound
in a particular experiment to the ‘development and submission of information’
to the FDA does not become more attenuated (or less reasonable) simply
because the data from that experiment are left out of the submission that is ulti-
mately passed along to the FDA. Moreover, many of the uncertainties that exist
with respect to the selection of a specific drug exist as well with respect to the
decision of what research to include in an IND or NDA. As a District Court has
observed, ‘[I]t will not always be clear to parties setting out to seek FDA
approval for their new product exactly which kinds of information, and in what
quantities, it will take to win that agency’s approval.’ This is especially true at the
preclinical stage of drug approval.104

The judge supported the submission of the United States Government
that the use of patented compounds in preclinical studies is protected
under §271(e)(1) as long as there is a reasonable basis for believing that the
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experiments will produce ‘the types of information that are relevant to an
IND or NDA’.105

Finally, the judge addressed the controversial topic of research tools. In
footnote 7, Scalia  emphasized that the facts of the case did not pertain to
research tools:

The Court of Appeals also suggested that a limited construction of §271(e)(1) is
necessary to avoid depriving so-called ‘research tools’ of the complete value of
their patents. Respondents have never argued the RGD peptides were used at
Scripps as research tools, and it is apparent from the record that they were not.106

The judge noted the earlier comments of Newman  that ‘use of an exist-
ing tool in one’s research is quite different from the study of the tool
itself ’.107 His Honour concluded: ‘We therefore need not – and do not –
express a view about whether, or to what extent, §271(e)(1) exempts from
infringement the use of “research tools” in the development of information
for the regulatory process.’108 Such a decision would in part allay and cool
the fears of various research tool developers and biotechnology firms.

C Reinstatement of Appeal

Taking heed of the decision of the Supreme Court of the United States, the
Court of Appeals for the Federal Circuit reinstated the appeal, and sought
submissions from the parties and amicus curiae.109

The decision of the Supreme Court of the United States in Merck KGaA
v Integra Lifesciences I, Ltd., has been hailed as a boon to consumers and
patients by maintaining a vibrant environment in the United States for drug
testing.110 Some commentators, though, wondered whether the judges had
left the exact boundaries of the safe harbour vague and ill-defined.111

Harold Wegner comments: ‘The jagged and amorphous upstream bound-
ary of the safe harbor represents a business person’s worst dream, an invi-
tation to test such boundaries as opposed to the opportunity to operate
under a clear set of defined rights.’112 The intellectual property lawyer
doubts whether there would be sufficient consensus for a legislative com-
promise on the issue: ‘There are far too many diverse interests in the mix to
create a consensus to support any one position.’113

The ruling of the Supreme Court of the United States in Merck KGaA
v Integra Lifesciences I, Ltd., has earned its detractors in sections of the
biotechnology industry, the pharmaceutical drugs industry and the
research tool industry.114 The ruling has also caused some consternation
amongst judges in lower courts. In an academic comment, Gajarsa  of
United States Court of Appeals for the Federal Circuit, wondered whether
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the decision heralded a more interventionist approach by the Supreme
Court of the United States: ‘Although only time will tell, perhaps we are
witnessing the beginning of what will become a comprehensive Supreme
Court “reform” of this country’s patent law jurisprudence.’115 As the
author of the decision in Madey v Duke University, Gajarsa  was no doubt
wary that his judicial interpretation of the scope of the general defence of
experience use could be subject to future scrutiny by the Supreme Court of
the United States.

CONCLUSION

In the United States, there has been much controversy over both the
common law defence of experimental use and the statutory safe harbour
for research into pharmaceutical drugs, in a series of high profile decisions.
In Merck KGaA v Integra Lifesciences I, Ltd., the Supreme Court of the
United States resurrected the statutory safe harbour for research in respect
of pharmaceutical drugs. Curiously, Scalia  did not adequately address the
larger question of the scope of the general defence of experimental use,
which had been read down in a procrustean fashion by the Court of
Appeals for the Federal Circuit in Madey v Duke University. The judge does
not even provide guidance as to the proper relationship between the safe
harbour for research on pharmaceutical drugs and the general defence of
experimental use. This omission is regrettable. Academic commentator
Rebecca Lynn laments:

Unfortunately, Merck does not provide adequate guidance on the boundaries of
the experimental use defense for pharmaceutical companies or research tool
companies, nor does it provide protection for experimental use outside of the
areas of biotechnology and medical devices. Given the inability of the courts to
clearly define an experimental use exemption, and their attempt to stretch the
current statutory exemption for generic drugs far beyond its intended purpose,
it is time for Congress to enact a broad experimental use defense.116

The defence of experimental use has been put under strain by the increas-
ing commercialization of universities and research institutions. The blur-
ring between the private and public sectors should not be cause to abolish
the defence altogether. Rather, such collaborations should provide an
opportunity to reconceptualize the defence of experimental use. The pro-
posals of the Federal Trade Commission provide an opportunity to clarify
the nature and scope of the research exemption.117 In the analysis of exper-
imental use, there should be a shift away from the overweening emphasis
upon the commercial use of a patented invention. There should be instead
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a new focus upon the relationship between a patented invention and the
experimental use. As Tim Sampson has observed: ‘It would . . . have been
better for the United States to adopt the European approach to experi-
mental use, which seeks to strike a balance between the non-commercial
and commercial phases of research.’118

The TRIPS Agreement 1994 provides a fair degree of flexibility in respect
of exceptions to patent rights. Article 30 noted that ‘members may provide
limited exceptions to the exclusive rights conferred by a patent, provided
that such exceptions do not unreasonably conflict with a normal explo-
itation of the patent and do not unreasonably prejudice the legitimate
interests of the patent owner, taking account of the legitimate interests of
third parties’. The World Trade Organization Panel decision in the
Canada–Patent Protection case provides some guidance on the allowable
extent of research exemptions under the TRIPS Agreement 1994.119 The
Panel observed that ‘practically all Members of the WTO had such an
exception albeit drafted in a great variety of ways’.120 The Panel observed
that the exception was limited in character and narrowly defined: ‘It only
applied to typically one out of five patent rights referred to in Article 28.1
of the TRIPS Agreement, since only use was permissible, while offering for
sale, selling and importing were not permissible.’121 The Panel maintained
that the patent holder’s legitimate interests do not include a monopoly on
research: ‘Given that the “basic patent deal” required the patentee to dis-
close his invention to the public and to accept that it served as the basis for
further research, it could be reasonably argued that a “research monopoly”
was not included in his legitimate interests and, therefore, the interests of
third parties and their balancing with the patentee’s interests appeared to
be redundant for the research exception.’122 The emerging norms in the
European Union would be the best international model for a broad-based
research exemption. Ideally, such reforms should take place at a multilat-
eral level at forums such as the World Trade Organization and the World
Intellectual Property Organization.
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7. The Utah saints: patent law and
genetic testing

In March 2000, a Washington production of Margaret Edson’s Pulitzer-
prize winning play Wit,1 told the story of English literature professor,
Vivian Bearing, and her struggle with ovarian cancer.2 Tucked into the
Playbill was an advertisement for Myriad Genetics Inc. It pictured an
earnest woman with her left hand held against her right breast and asked:
‘If you could discover your risk for a second breast cancer or for ovarian
cancer, would you? There is no stronger antidote to fear than information.’3

The emergence of Myriad Genetics is instructive about the history of the
biotechnology industry. Dr Mark Skolnick and Nobel Laureate Walter
Gilbert founded the company in 1993.4 Its focus was upon developing diag-
nostics, rather than pharmaceutical drugs. The company’s press release
from April 1994 stated:

Myriad is establishing a genetic information business based on testing for genes
which predispose individuals to major common diseases. The genetic informa-
tion business represents a multi-billion dollar market opportunity for the
Company just for the testing of individuals affected with disease and their family
members. As genetic disease testing moves toward a general population screen,
the market size increases dramatically.5

Myriad’s official corporate mission statement proclaimed that it was ‘build-
ing a worldwide business based on the discovery and commercialization of
genes linked to major disorders such as cancer and heart disease’.6 Although
concentrating on breast and skin cancer, Myriad also vowed to find genes
for prostate, lung and colon cancer, obesity and hypertension. The company
states that it would ‘capitalize on its discoveries, by providing testing and
genetic information services’ and ‘develop human therapeutic products
independently and in conjunction with commercial partners’.7

In 1994, Dr Mark Skolnick and the private biotechnology company,
Myriad Genetics, were able to isolate the location of the genes BRCA1 and
BRCA2 with the help of the genealogical records of the Utah Mormons,
and the processing power of super-computers. Myriad Genetics applied for
patents on the discovery, including a ‘composition-of-matter’ patent on the
gene itself and a ‘method-of-use’ patent for the application of BRCA1 and
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BRCA2 in the diagnostic and therapeutic arenas. Skolnick believed that
such patents were vital in order to encourage private investment and entre-
preneurship, which are playing a large role in fuelling genetic discoveries.
He declared: ‘If it’s not patented you won’t get some group to spend money
to develop it, and you won’t get a high-quality, inexpensive test.’8

Myriad Genetics has also lodged a number of other patents in the United
States.9 In the 2001 Annual Report of Myriad Genetics, the chairman
Hugh D’Andrade and the chief executive officer Peter Meldrum stressed to
their shareholders:

Intellectual Property is vital to Myriad. Accordingly, we have stepped up the
pace of patent submissions to match the rapid discovery rate of potential ther-
apeutic targets. To date, the company has submitted patent applications on over
1,800 genes, proteins, protein interactions, potential drug candidates, and pre-
dictive medicine opportunities.10

Myriad Genetics, Inc. has also obtained a number of foreign patents cover-
ing the BRCA1 and BRCA2 breast and ovarian cancer genes and their use in
the development of therapeutic and predictive medicine products. Meldrum
of Myriad Genetics commented: ‘International patents provide important
protection for us and our marketing partners as we expand the availability of
our predictive medicine products globally.’11 The company has obtained
patents in Europe,12 Canada,13 Australia,14 New Zealand and Japan.

Myriad Genetics has maintained that its commercial genetic predisposi-
tion testing is a boon for patient care and the delivery of health care. Greg
Critchfield, the President of the company, observed:

The real question for Australia and many other countries is this – do we want to
continue with the old health care system or do we want to use the power of the
new genetics? Do we want to give women the ability to choose interventions
that will make a difference and prevent cancer and overall save a lot more money
for the health care system by spending a little bit more on the up-front
technologies?15

Myriad Genetics has consistently denied that its control of patents in
respect of genetic testing is, in any way, an impediment to scientific
research. The Vice President of Marketing, William Risconi, reassured a
sceptical audience at the National Academy of Sciences, that the Utah
company had no intention to interfere with scientific research.16

A number of public researchers and scientists have expressed doubts
about the validity of the patents held by Myriad Genetics, particularly in
respect of BRCA1 and BRCA2. Public health officials in the European
Union, North America and Australasia have been fearful that the patents
may have an adverse impact upon patient access to treatment, research into
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breast cancer and the administration of health care.17 Most notably, the
French research institution, the Institut Curie, was concerned about the
breadth of the patent granted to Myriad Genetics.18 The Institut Curie
argued that the approach of Myriad Genetics undermined the public
health system in France and other European countries:

Myriad’s monopoly position has given rise to a market for genetics in the United
States which tends to dissociate actual testing from genetic counselling and high
risk patient care and follow-up. This approach goes very much against the way
we view public health care, in France and in most other European countries,
where clinicians work within a model which integrates biological research, clin-
ical investigation, and patient care, taking into account the medical and psy-
chological aspects of diagnosis as well as the clinical history of high risk patients
and their families.19

The Institut Curie argued that the costs of commercial testing would be a
barrier to patient care. It observed that the initial family mutation searches
performed by Myriad are billed 2400 United States dollars (18 000 francs –
2744 euros),20 as against an estimated cost of 5000 francs (762 euros) for
testing in French laboratories, which makes Myriad three and a half times
more expensive. The increase in the cost of genetic screening would be
directly borne by hospital budgets or by medical insurance schemes, and
would thus require considerable additional expenditure on the part of the
French social and medical system.

The Institut Curie claimed that the monopoly on patent exploitation
will lead to a loss of expertise and information among physicians and research
scientists in Europe, as they would no longer be allowed to improve diagnos-
tic technologies and methods, and would therefore not be in a position to
further their research under acceptable circumstances.21 The ‘compulsory’
sending to Myriad of DNA samples obtained from high-risk individuals
would help the United States corporation build up its copyright-protected
genetic data bank. This in turn would grant it unchallenged control over the
main research materials concerning genes coding for breast and ovarian
cancer predisposition, thereby allowing it to make further discoveries and
ultimately filing further patent applications as a result of such discoveries.

The controversy over Myriad Genetics crystallized a long-standing debate
over whether medical diagnostics should be patentable subject matter.22 This
chapter argues that the patents held by Myriad Genetics should be over-
turned because of problems with their validity and their harmful effects upon
medical research and health care. This argument considers the competing
points of view of researchers and scientists who are working in the field of
genetic testing. This chapter is divided into three parts. Section one examines
opposition to the patents held by Myriad Genetics in relation to genetic
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testing in respect of BRCA1. It focuses squarely upon the challenge by the
Institut Curie and European governments to the validity of the patents.
Section two considers the competing patent claims of Myriad Genetics and
Cancer Research Campaign Technology in relation to BRCA2. It examines
the controversy about genetic discrimination,23 which has arisen after the
European Patent Office limited Myriad Genetics’ patent claims to Ashkenazi
Jewish women. Section three examines legislative responses to the problems
posed by Myriad Genetics in the context of the European Union Directive on
the Legal Protection of Biotechnological Inventions 1998 (EU). Possible
solutions in respect of an expanded defence of experimental use, and com-
pulsory licensing, are canvassed.

I BRCA1

In 1990, leading geneticist Mary Claire-King mapped the position of the
gene BRCA1.24 She narrowed down its position to a small region on chro-
mosome 17 containing about 1000 genes. This scientific breakthrough
launched a race between a number of rival scientific teams to sequence the
gene.

King was determined to isolate the relevant gene for BRCA1. She col-
laborated with two of the leading geneticists in the United States: Anne
Bowcock, an expert in family studies and molecular biology, and Francis
Collins, who had been successful in cloning the gene for cystic fibrosis.

The European Breast Cancer consortium brought together the British
Institute of Cancer Research, with researchers from France, the
Netherlands, Germany, Switzerland and Scandinavia. Professor Rodney
Scott from the John Hunter Hospital was part of this team of scientists
searching for BRCA1. One member of the team had managed to find the
gene for BRCA1, but had not managed to prove that it was the breast
cancer culprit in time.

Dr Mark Skolnick and Myriad Genetics were the first to locate the gene
responsible for BRCA1. The research group relied upon the immense
genealogical resources that existed in Utah, and the extensive registry of
tumours in the State. The Mormon Church made it a priority to research
and preserve the family histories of its members. Skolnick created a vast
computer database of genealogies, and linked that information with the
Utah Cancer Registry. This allowed him to identify those families that were
most likely to help the study of various cancers.

In the United States, the National Institutes of Health (NIH) decided
that it was not in its best interests for Myriad to be awarded a potentially
exclusive patent on the BRCA1 gene.25 The Myriad patent application did
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not include the names of NIH co-discoverers – Roger Wiseman and
Andrew Futreal – because the inclusion of government-supported scien-
tists would prevent the company from being awarded exclusive rights.26 The
NIH decided to file their own patent application on the gene, including the
names of Wiseman and Futreal, and seven other key scientists from Utah.
Harold Varmus said: ‘We have taken all necessary measures to ensure that
the government’s contribution is recognized and to maximize the public
benefit.’27 Skolnick responded: ‘If Wiseman and Futreal should be on the
patent, we definitely want them on it, because we don’t want to invalidate
the patent.’28 In February 1995, Myriad and the NIH finally agreed that
Wiseman and Futreal should be added to the patent application. This set-
tlement seemed to resolve the dispute in the United States. However, there
remained opposition to the patents held by Myriad Genetics from research
organizations and governments elsewhere in the world.

In the European Union, there have been a number of opposition pro-
ceedings against patents granted to Myriad Genetics Inc. in respect of diag-
nostic genetic testing relating to BRCA1.

A The Institut Curie v Myriad Genetics Inc. (EP 699754)

Myriad Genetics applied for patents on the discovery of BRCA1, includ-
ing a ‘composition-of-matter’ patent on the gene itself and a ‘method-of-
use’ patent for the application of BRCA1 in the diagnostic and therapeutic
arena.29 The abstract of the patent application gives a sense of the sheer
breadth and scope of the claims: ‘Specifically, the present invention relates
to methods and materials used to isolate and detect a human breast and
ovarian cancer predisposing gene (BRCA1), some mutant alleles of which
cause susceptibility to cancer, in particular, breast and ovarian cancer.’30

The patent application stipulates a number of claims related to methods
for diagnosing predisposition for breast cancer and ovarian cancer in a
human subject. The patent application envisages a number of methods of
use, ranging from the preparation of recombinant or chemically synthe-
sized nucleic acids, to nucleic acid and peptide diagnosis and diagnostic
kits, to drug screening, rational drug design and gene as well as peptide
therapy. For therapies relying on BRCA1, Myriad sold those rights to
Indianapolis-based Eli Lilly and Co. but retained rights for sequencing
BRCA1.31 The Utah biotechnology company has granted an exclusive
licence to Genetic Technologies Limited to use and exploit its medical diag-
nostics in Australia.

There are a number of foreign equivalents to this European patent for a
method for diagnosing a predisposition for breast and ovarian cancer.32 In
France, the Institut Curie – the famous medical and research institution
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named after dual Nobel prize winner, Marie Curie – initiated an opposition
procedure against patent EP 699754 granted to Myriad Genetics for a
method for diagnosing a predisposition for breast and ovarian cancer asso-
ciated with the BRCA1 gene.33 The Institut Curie challenged the patent
granted by the European Patent Office on three grounds: lack of novelty,
lack of inventive step and insufficient description. The action was also
supported by the Hôpitaux de Paris and the Institut Gustave Roussy of
France, the Belgian Society of Human Genetics, and the Associazone
Angelasserra per la Ricerca sul Cancro of Italy. The opponents highlighted
discrepancies in ten DNA letters between Myriad’s original 1994 patent
application, and the BRCA1 gene sequence described in Myriad’s patent,
issued in 2001. The opponents stressed that it was not until 1995 that
Myriad submitted an updated sequence matching exactly the one in the
issued patent. By that time, the crucial sequence had already been published
openly on the scientific database, GenBank – so-called ‘prior art’. After
holding a hearing, the Opposition Division of the European Patent Office
revoked the patent, EP 699754.34

First, the Institut Curie argued that the patent held by Myriad Genetics
was invalid because it suffered from a lack of novelty arising from the avail-
ability of a number of predisposition tests based on indirect methods.

The Opposition Division of the European Patent Office considered
whether the patent application complied under Article 54 of the European
Patent Convention 1973 (EU) with the requirement for novelty.35 The
Opposition Division noted that there was great debate as to whether a full
and complete version of the genetic sequence was first disclosed by Myriad
Genetics Inc. or published on the genetic database, GenBank.36 The
Opposition Division observed that ‘there arises some doubt as to the exact
nature of the BRCA1 sequences which were available from GenBank at the
time when D1 and D2 were published’.37 The Opposition Division had to
weigh ‘the probability that the present inventors submitted a BRCA1
sequence to GenBank that was not only different to the one they were using
for their own priority filings at the time but also different to the one they
themselves published in D2’.38 In the end, the Opposition Division gave the
benefit of the doubt to the patent applicant on the question of novelty:
‘Therefore, due to the absence of sufficient evidence from the Opponents to
substantiate their allegations, the Opposition Division finds itself unable to
reach a decision on this point based on the Opponents’ arguments alone or
to establish the facts of its own motion.’39

Second, the Institut Curie argued that the patent application lacked an
inventive step: ‘[T]he patent application, as granted, has an excessively
broad scope which does not correspond to the significance of Myriad’s
contribution to the public domain, at the date the patent was filed.’40 The
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Opposition Division of the European Patent Office held that the patent
application failed to comply with Article 56 of the European Patent
Convention 1973 (EU), which requires an inventive step:

In light of D2 the skilled person would be aware that he could use any BRCA1
reference sequence to carry out the claimed methods, provided it allowed him to
determine whether or not the three predisposing mutations were present, i.e. it
would have to be unchanged (or ‘wild-type’) with respect to the D2 reference
sequence at these positions.41

The Opposition Division noted that the requirement of an ‘inventive step’
had a higher threshold than mere ‘novelty’because it addressed the question
of whether or not an invention was inventive as compared to the prior art.

Finally, Institut Curie contended that the patent held by Myriad
Genetics was insufficiently descriptive, lacking in industrial character and
utility. The Oncological Genetics Unit at the Institut Curie, under Dr
Dominique Stoppa-Lyonnet, contended that industrial methods focusing
on the detection of point or small-sized abnormalities, and in particular
methods such as the direct sequencing technology used by Myriad
Genetics, failed to detect 10 to 20 per cent of all expected mutations.42 The
Opposition Division, though, rejected such arguments, claiming that the
requirements of Article 83 of the European Patent Convention 1973 (EU)
had been satisfied. The Opposition Division did not agree with the allega-
tions of the Institut Curie that ‘a number of BRCA1 mutations are still
unclassified with regard to their diagnostic significance, such that the claims
of the request are not enabled across their whole breadth’.43

The Institut Curie was jubilant at the decision of the Opposition
Division of the European Patent Office.44 The organization observed: ‘This
is a victory for all those whose conception of public health puts the princi-
ple of equal access to care before commercial interests.’45 The Institut Curie
also declared: ‘It is also a victory for advocates of basic and clinical
research founded on public–private partnerships in the drive for innovation
in Europe and around the world.’46 The Institut Curie also trumpeted: ‘It
is a victory too for ethics and rights over monopolistic abuses leading to
unjustified appropriation of key know-how likely to lead to health improve-
ments for people around the world.’47

Myriad Genetics Inc. sought to play down the significance of the decision.
Spokesman William A. Hockett observed the European decision would be
appealed, calling it just ‘another step in a long administrative review
process’.48 He maintained that the decision would have no impact on
Myriad’s patent position or business in the United States or even on its
overall business. The New York Times reported, though, that the stock of
Myriad Genetics dropped 1.7 per cent in value after the European decision.49
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Myriad Genetics Inc. quietly divested itself of the ownership of the patent,
assigning its interest to the University of Utah Research Foundation. In
January 2005, the University of Utah Research Foundation and the United
States of America, henceforth sole owners of patent EP 699754, appealed
against the May 2004 decision to revoke patent EP 699754.

B Social Democrat Party of Switzerland and the Institut Curie v The
University of Utah Research Foundation (EP 705902 and EP 705903)

The Institut Curie and a number of parties filed an opposition procedure
against patent EP 705902.50 Again, the grounds for opposition were lack of
priority and novelty, lack of inventive step and insufficient description.
The opponents included the Social Democratic Party of Switzerland,
Greenpeace, the Institut Curie, the Hopitaux de Paris, the Institut Gustave
Roussy, the Belgian Society of Human Genetics and similar associations
throughout the European Union, Dr Wilhelms of Germany and the State
of Netherlands.

The Opposition Division of the European Patent Office upheld the valid-
ity of the patent in an amended form.51 The Opposition Division ruled that
EP 705902 had demonstrated an inventive step over the prior art:

In summary, when considering all the options the skilled person would have been
confronted with and the uncertain outcome of standard techniques proposed for
BRCA1 cloning he could have selected from, the OD considers that the skilled
person would not have obtained the BRCA1 gene and accordingly the probes
therefore with a reasonable expectation of success when starting from D11.
There is therefore no doubt that the cloning of the BRCA1 gene and the provi-
sion of probes suitable to clone said gene had to involve an inventive activity.52

The Opposition Division concluded that ‘the BRCA1 sequence errors
reported in the priority documents were caused by technical difficulties that
had been overcome by repetitive sequencing’. The Division maintained:
‘These errors were not the result of the use of probes which were unsuitable
to isolate the BRCA1 gene.’53

The Opponents also argued that the patent application offended public
morality and notions of human rights, because it would hinder research
and laboratory testing, and it would lead to the serious obstruction of
public health systems. The Opposition Division rejected such arguments:

None of the objections of the Os demonstrated that the publication or exploita-
tion of the invention in suit is contrary to ‘ordre public’ or morality. The objec-
tions were aiming at the negative effects of the patenting itself of the invention,
at the financial and economic drawbacks and at the dependencies and negative
consequences for the national health systems.54
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The reasoning here is somewhat odd – the Opposition Division dismisses
the ethical and human rights objections of the opponents by characteriz-
ing them as merely economic arguments. The decision highlights how the
European Patent Office narrowly construes exclusions from patentable
subject matter on the basis of ‘ordre public or morality.’ There is an appeal
on foot against the decision of the Opposition Division.

In addition, the Institut Curie and its supporters have initiated an oppo-
sition procedure against patent EP 705903 B1 granted on 23 May 2001 to
Myriad Genetics by the European Patent Office for ‘Mutations in the 17q-
linked breast and ovarian cancer susceptibility gene.’55 They mount similar
arguments about novelty, inventive step and lack of industrial applicabil-
ity. The opponents also included the Hôpitaux de Paris and Institut
Gustave Roussy of France, Vereniging van Stichtingen Klinische Genetica
Leiden of the Netherlands, the State of Netherlands and Greenpeace.

The Opposition Division upheld the patent, albeit in an amended form.56

The Opposition Division stressed that the patent claims were related to
specific probes, vectors and cells, and not to genes. The Opposition Division
denied that such an invention could be contrary to ‘public ordre’ or moral-
ity because of ‘possible negative effects of the patenting of the invention in
suit and pointed to financial and economic drawbacks or dependences or
negative consequences for the health system’.57 There is an appeal on foot
against the decision of the Opposition Division.

II BRCA2

A group at the Institute of Cancer Research in Sutton, Surrey, led by
Professor Michael Stratton, discovered the location of a second gene that
predisposes some women to breast cancer: BRCA2 on Chromosome 13.
They had been collaborating with Skolnick at the University of Utah.
Stratton, the Professor of Cancer Genetics at the Institute of Cancer
Research comments:

The identification of a gene like BRCA 1 and 2 is the culmination of many years
of work requiring the input of activities and information from many, many
different groups. It is like building a wall – the final brick in the wall is the
identification of the gene. And awarding the patent, in other words the full
rewards to those individuals, to that group that has put that last brick in the wall,
is unfair because it doesn’t recognize the contribution of others.58

Stratton observed: ‘We do not believe pieces of the human genome are
inventions: we feel it is a form of colonization to patent them.’59 He added:
‘I don’t think it is appropriate for BRCA1 to be owned by a commercial
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company because there is inevitably a demand for profit.’60 After Myriad
Genetics lodged patents in respect of BRCA1, Stratton was concerned by
the prospect that Myriad Genetics would patent BRCA2.61 He was moved
to publish the discovery of BRCA2 in Nature, while keeping it secret from
his collaborators until the last possible moment, so that it was not leaked
to the researchers in Utah. Enough information reached Skolnick to enable
him to locate the gene himself and submit a patent application.

In response, Stratton engaged in defensive patenting in an effort to
protect his team’s discovery from commercial exploitation. The Institute of
Cancer Research took out one patent on the first mutation as soon as it was
discovered, and another later covering more mutations. Meanwhile
Myriad’s patent applications claimed rights to the whole gene.

There have been a number of decisions in the European Patent Office on
the validity of the patent claims of both Myriad Genetics and the Cancer
Research Campaign to inventions relating to BRCA2.

A The Belgian Society of Human Genetics and The Institut Curie v The
University of Utah Research Division (EP 785216)

In 1996, Myriad Genetics Inc. filed a patent application, EP 785216, in
respect of ‘Chromosome 13-linked breast cancer susceptibility gene
BRCA2’.62 The original patent application covered a wide range of diag-
nostic applications. The European Patent Office granted the patent in
January 2003. The Belgian Society of Human Genetics and the Institut
Curie filed opposition proceedings against the patent later in December
2003. Myriad Genetics Inc. transferred ownership of the patent to the
University of Utah Research Foundation in 2004.

After holding hearings, the Opposition Division of the European Patent
Office (EPO) decided in 2005 that European patent EP 785216 was to be
maintained in an amended form.63 The patent claims were narrowed to the
use of a particular nucleic acid carrying a mutation of the BRCA 2-gene
which is associated with a predisposition to breast cancer for in vitro diag-
nosing of such a predisposition in Ashkenazi Jewish women. There was
much debate about the validity of patent claims focusing on identification
of one particular mutation ‘for diagnosing a predisposition to breast cancer
in Ashkenazi Jewish women.’

First, the opponents argued that the term ‘Ashkenazi-Jewish women’
lacked the clarity required by Article 84 of the European Patent Convention
1973 (EU). The opponents cited evidence that ‘The term “Ashkenazi”,
which usually refers to European origin, is imprecise and immeasurable for
historic and scientific reasons.’64 Third parties pointed out technical uncer-
tainties and the lack of precision associated with the definition of racial,
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ethnic or otherwise hereditary determined groups. In response, the patent
applicants argued that a number of documents, published before and after
the relevant date of the claim, use the term ‘Ashkenazi-Jewish’. Thus, the
University of Utah Research Foundation argued that ‘the obvious conclu-
sion is that said term is clear to the skilled person involved in genetics and
dealing with assigning a certain mutation to a specific population’.65

The Opposition Division of the European Patent Office ruled in favour
of the patent applicant on this matter, finding that the term ‘Ashkenazi-
Jewish’ was a legitimate classification.66 The Opposition Division ruled that
the requirements of Article 84 of the European Patent Convention 1973
(EU) has been satisfied: ‘Therefore, cited documents published before the
above-mentioned date establish that the term “Ashkenazi-Jewish” has been
used to characterize ethnic/religious background but also to characterize a
group of individuals in terms of inherited genetic material.’67 This reason-
ing seems a particularly clumsy way of resolving issues about individual
and group identity.

Second, the opponents argued that the method of claim 1 was not
sufficiently disclosed, under Article 83 of the European Patent Convention
1973 (EU), because ‘it is not evident how a skilled person may use a frag-
ment of more than 10 000 nucleotides with a mutation on one particular
nucleotide position for diagnosing a predisposition to breast cancer’.68 The
patent applicant responded that the skilled person had a host of standard
methods to identify whether a mutation was present in a DNA sample. The
Opposition Division ruled that ‘the application indeed discloses in
Example 10 a method whereby use of standard technique of PCR leads to
a readable measurement which is indicative of the presence of the mutation
in a genetic sample and, thus, one may diagnose predisposition to breast
cancer’.69

Third, the opponents argued, under Article 54 of the European Patent
Convention 1973 (EU), that ‘since an Ashkenazi woman can hardly be con-
sidered to be part of an in vitro system, the limitation to Ashkenazi-Jewish
women is not part of the claimed method’.70 The patent applicant argued
that the claim represented a novel selection of a subgroup ‘Ashkenazi-
Jewish women’ from the wider group of women. The Opposition Division
took the view ‘that document 20 discloses the materials and methods for
detecting a mutation in BRCA2 but not a method for diagnosing predis-
position to breast cancer, let alone predisposition to breast cancer in
Ashkenazi Jewish women’.71 Accordingly, the Opposition Division held
that ‘the selection is considered novel and renders the claimed use novel’.72

Fourth, the opponents argued that documents disclosed a mutation,
which was present in the BRCA2 gene, in women with breast cancer. They
maintained that a person skilled in the art would use such documents to
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identify the presence of the said BRCA2 mutation in the Ashkenazi-Jewish
population. The patent applicant argued that ‘none of the documents
reveals a high prevalence of 6174deIT mutation in Ashkenazi-Jewish
women which is, thus, considered a surprising technical effect’.73 The
Opposition Division held the requirements of Article 56 of the European
Patent Convention 1973 (EU) had been fulfilled: ‘In view of the uncertainty
surrounding the task and the great number of already known mutations,
the skilled person is not expected to be able to arrive at the “correct” muta-
tion without the exercise of inventiveness.’74

Fifth, the opponents argued that the patent application failed to meet the
requirements of Article 53(a) of the European Patent Convention 1973
(EU). The opponents observed that ‘the limitation of the method of
Claim 1 to one particular group results in the test to be carried out for free
for women who are not or who do not identify themselves as Ashkenazi-
Jewish’.75 The opponents concluded that ‘the method amounts to nothing
else than discrimination among women, that is, between the group of
Ashkenazi-women who have to pay for the present test, and the rest of the
women, who do not have to pay for the same test’.76 The opponents sug-
gested that the exploitation of the invention may be seen by some people as
being contrary to morality because it is limited to the minority group of
Ashkenazi-Jewish women. The patent applicants countered that, ‘since the
opponents, themselves, are practising genetic testing in Ashkenazi Jewish
population or other ethnic populations, they are not entitled to plead that
the claimed technology is unethical’.77

Taking the view that it was axiomatic that patent rights provided a public
benefit, the Opposition Division dismissed the ethical complaints of the
opponents as illogical and irrational: ‘As a matter of fact, the field of medical
diagnosis and therapy is striving to achieve as specialized diagnostic tests and
therapies as possible, meaning that diagnostic tests and medicaments are
preferentially designed to suit small and specific groups where the effect is
expected to be direct and of utmost benefit.’78 Rather unconvincingly, the
Opposition Division wards off allegations of genetic discrimination:

‘Genetic discrimination’ is usually associated with disadvantaging a person or
group of persons on the basis of their genetic identity. In the present method,
the person or group of persons is offered the possibility of early diagnosing
breast cancer which cannot be considered as disadvantaging the person or group
of persons. Therefore, the term ‘discrimination’ is not appropriately used.79

Thus, the Opposition Division asserted that ‘there is no reason to consider
the present diagnostic method as claimed to be excluded from patentabil-
ity since it could be used for the highly desirable goal of early diagnosis of
predisposition to breast cancer’.80
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The Opposition Division also nervously addressed third-party allega-
tions that the patent is based on ‘a racist idea which may cause discrimina-
tion in Israel and around the world’ against Ashkenazi women.81 The
Opposition Division responded: ‘The diagnostic method cannot be con-
sidered as racist or discriminatory if it has been adopted, apparently widely
and successfully, in Israel.’82

The curious and peculiar decision of the Opposition Division of the
European Patent Office to limit the patent claims to Ashkenazi Jewish
women has raised larger ethical questions about linking ethnic identity to
genetic disease.83 Gert Matthijs84 of the Department of Human Genetics
and the Catholic University in Leuven and the Belgian Society of Human
Genetics stated ‘there is something fundamentally wrong if one ethnic
group can be singled out by patenting’.85 He commented:

We still believe that there is something fundamentally wrong if one ethnic
group can be singled out by patenting. Women coming to be tested for breast
cancer will have to be asked whether they are Ashkenazi Jewish or not. If they
are, the healthcare providers will only be able to offer the test if they paid for
a license, or they will have to send the women’s samples abroad. Women who
are not Ashkenazi Jewish – or who just don’t know that they have Ashkenazi
Jewish ancestors – will be entitled to a test which is free. This is the first
time that this kind of situation has arisen in genetic testing, and we find it very
worrying.86

As a result of the decision, the European Patent Office has been criticized
for countenancing racial and genetic discrimination. Dorit Lev, head of the
Israel Association of Medical Geneticists, complained that the situation
was unacceptable: ‘It’s not right that they should be discriminated
against.’87 Dominique Stoppa-Lyonnet of the Institut Curie worried that it
would be discriminatory to compel a doctor to ask a woman about her
ancestry before offering a consultation.88 The pathbreaking researcher,
Mary-Claire King, observed of the controversy: ‘Is that fair? Of course not.
[But] it’s controlled by one company, and they set prices.’89

B Myriad Genetics Inc. v Cancer Research Campaign Technology Inc.
(EP 0858467)

The British patent for the BRCA2 gene was awarded to a consortium of
the Cancer Research Campaign Technology and Duke University,90 and
this consortium has in turn granted an exclusive worldwide licence to the
patent for diagnostic services and products to the company OncorMed.91

OncorMed had to meet certain strict conditions in exercising its licence:
broad sub-licensing of diagnostic tests to other concerns, a requirement
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for pre- and post-test counselling for women tested, a ban on direct adver-
tising to the public for screening tests, and no charge for use of the tech-
niques by the UK National Health Service. OncorMed and Myriad
Genetics sued one another for patent violations.92 However, in a financial
settlement, Myriad Genetics obtained exclusive rights to OncorMed’s
patents for BRCA1 and BRCA2 breast and ovarian cancer genetic testing,
in exchange for undisclosed fees.93 OncorMed agreed to discontinue
offering BRCA1 and BRCA2 genetic testing services. Subsequently,
OncorMed was bought out by Gene Logic.

Cancer Research Campaign Technology has continued to battle Myriad
Genetics over the ownership of patents related to BRCA2.94 The charity
has blocked a bid by Myriad Genetics to patent the gene in Britain on the
basis that it funded the British research that led to BRCA’s 2 identification.
The charity decided it would give Britain’s National Health Service free
access to the gene, known as BRCA2, for use in tests for women with a
strong family history of breast cancer. The charity’s financial manager and
managing director of its technology transfer company, James Davidson,
gave in-principle agreement to do the same for Australia. ‘Our aim would
be to make it available at non-commercial rates. We’re not there to make
money.’95 The Cancer Research Campaign Technology has already had its
application for an Australian patent covering BRCA2 approved. But
Myriad Genetics is fighting this decision.

In January 2004, the European Patent Office awarded Cancer Research
Technology Limited a patent, EP0858467 on ‘materials and methods relat-
ing to the identification and sequencing of the BRCA2 cancer susceptibil-
ity gene and uses thereof’. The named inventors included Andrew Futreal,
Richard Wooster, Alan Ashcroft and Michael Stratton. There are a number
of overseas equivalents for this patent application.96

In 2004, Myriad Genetics Inc. filed opposition proceedings in the
European Patent Office, requesting that the patent be revoked in its entirety.97

The Utah company argues that the subject-matter is not patentable within
the terms of Articles 52 to 57, Article 83 and Article 123(2) of the European
Patent Convention 1973 (EU). Myriad Genetics Inc. contends that the ‘paten-
tee’s attempt to complete an incomplete invention or to add an essential, but
missing, element by defining the nucleic acid claimed on a detour is bound
to fail’.98 The company stressed that the landmark work of its scientists
should take priority over Stratton and his colleagues. Myriad Genetics Inc.
has requested that the patent be revoked for lack of novelty, inventive step
and enablement.

In 2006, the Opposition Division of the European Patent office requested
an oral hearing over the opposition proceedings. The matter is still on foot
as of the beginning of 2007.
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III THE EUROPEAN REBELLION

The opposition proceedings by the Institut Curie against Myriad Genetics
sparked a number of policy inquiries around the world in respect of patent
law and genetic testing. Tim Caulfield, Robert Cook-Deegan, F. Scott Kieff
and John Walsh observed that the Myriad Genetics controversy had a
galvanizing impact:

[T]he Myriad case . . . emerged as emblematic of the fear that patents on human
genetic material would have an adverse impact on access to useful technologies,
both for research and for clinical use. This is most likely because the controversy,
more than any other, resonated so well with the theoretical concerns that existed
in the literature. In addition, the clinical consequences were easy to understand
and highly visible breast cancer constituencies were engaged.99

The team of academics question whether the controversy was representa-
tive of wider trends in respect of gene patenting: ‘Although the available
evidence suggests that the concerns associated with the Myriad case have
merit in the context of diagnostic tests, the data are hardly definitive, and
empirical research suggests that data about diagnostics cannot be general-
ized to other uses.’100 The authors speculate why there have been few
similar controversies: ‘One possibility is that the Myriad story has become
a cautionary tale for the holders of similar gene patents, guiding them
toward more constructive patent enforcement strategies.’101 The contro-
versy over patent law and genetic testing has attracted the attention of a
number of legislators and policy makers in the European Union,102 the
United Kingdom,103 the United States,104 Canada105 and Australia.106

Such discussion papers have canvassed a range of initiatives to reform
patent law. However, national governments have been slow to respond to
such recommendations.

A The European Union Biotechnology Directive

After 13 years of great controversy and public debate,107 the European
Parliament voted to adopt the European Union Directive on the Legal
Protection of Biotechnological Inventions 1998 (EU).108

Article 1 of the Directive provides that ‘Member States shall protect
biotechnological inventions under national patent law’ and ‘shall, if neces-
sary, adjust their national patent law to take account of the provisions of
this Directive’. The Recitals recognize that ‘biotechnology and genetic engi-
neering are playing an increasingly important role in a broad range of indus-
tries’ and that ‘research and development require a considerable amount of
high-risk investment and therefore only adequate legal protection can make
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them profitable’. The Recitals stress that ‘effective and harmonised protec-
tion throughout the Member States is essential in order to maintain and
encourage investment in the field of biotechnology’. The Recitals fear that
differences in the legal protection of biotechnological inventions ‘could
create barriers to trade and hence impede the proper functioning of the
internal market’.

In 2001, the Netherlands Government sought to annul the Directive in
the European Court of Justice.109 It argued that the Directive interfered
with the internal markets of European Union countries and breached
the principle of subsidiarity, and the principle of legal certainty. The
Netherlands insisted that the Directive was incompatible with international
obligations – in particular, the TRIPS Agreement 1994, the Rio Convention
on Biological Diversity 1992 and the Agreement on Technical Barriers to
Trade 1994. Further, it argued that the Directive breached fundamental
rights by providing for the patentability of body parts, and that the
Directive undermined human dignity and integrity. The European Court of
Justice rather tersely rejected such arguments, and refused the application
to annul the Directive.

The opposition proceedings taken against Myriad Genetics provided an
opportunity to reopen the debate over the controversial European Union
Directive on the Legal Protection of Biotechnological Inventions 1998 (EU).
The legal action is a means to broach broader policy questions about
bioethics in regard to such concepts as the human body, self and human
dignity.

In 2001, the European Parliament passed a resolution on the patenting
of the BRCA1 and BRCA2 genes.110 It ‘reiterates its call on the Council,
the Commission and the Member States to adopt the measures required to
ensure that the human genetic code is freely available for research through-
out the world and that medical applications of certain human genes are not
impeded by means of monopolies based on patents’.111 The European
Parliament was concerned that the granting of patents by the European
Patent Office could create a monopoly for Myriad Genetics, which could
seriously impede the further use of existing genetic tests for breast cancer.
It stressed that ‘this development could have an unacceptable detrimental
effect on the women concerned and constitute a serious drain on the funds
of public health services; whereas moreover it could seriously impede the
development of and research into new methods of diagnosis’.112

This challenge to the validity of the patents held by Myriad Genetics rep-
resents a fundamental ambivalence in Europe: on the one hand, France was
at the forefront of pushing forward the European Union Directive on the
Legal Protection of Biotechnological Inventions 1998 (EU) and, on the
other, it has also led the mutiny against the patenting of genes and gene
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sequences. Such a paradox is worthy of explanation and explication. The
European Patent Office remains frustrated with the contrary approach of
the European Parliament.113 In its statement to the administrative council,
the European Patent Office declares:

The European Patent office is aware of the fact that the patenting of genes is and
will continue to be a controversial issue in society. However, the Office is not the
legislature which has to balance conflicting interests and lay down legal rules.
The EPO is an administrative agency which applies and interprets the rules laid
down by the legislature.114

The European Patent Office refers to the directive and how it allows the
patenting of isolated human genes in certain instances. It also cited with
approval the decision of the European Court of Justice to reject the chal-
lenge by the Dutch Government to the European Union Directive on the
Legal Protection of Biotechnological Inventions 1998 (EU).115

There remain great divisions amongst European Union members over
the European Union Directive on the Legal Protection of Biotechnological
Inventions 1998 (EU). Margaret Llewelyn has observed of this mutinous
state of affairs:

Any semblance of cohesion and conformity within and across the EU is merely
an illusion. Scratch the surface of the current provision and it would seem that
Europe is as separated in its approach to protecting genetic material as it was
before 1998. Clearly, the implementation of the Directive chosen by member
states, such as France and Germany, reflects national priorities but these
provisions remain untested in the courts and by the European Court of Justice
in particular.116

She concludes: ‘There is a very real sense of rebellion across the EU, not
merely by member states, but also by the Commission itself, giving rise to
the impression that that which is agreed, whether at the EU or international
level, is open for interpretation and reinterpretation according to the
agenda to be followed.’117

B Experimental Use

The debate over Myriad Genetics highlights the dearth of defences in
respect of patent law. It demonstrates the need for the expansion of the
defence of experimental use in patent law, along the lines of a defence of
fair dealing or fair use in copyright law.118

The European Union has sought to encourage harmonization amongst
its member states in respect of the research exemption under patent law.
Article 27(b) of the Community Patent Convention (CPC) 1989 (EU) has
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provided the basis for an experimental use exception which exempts ‘acts
done for experimental purposes relating to the subject mater of the patented
invention’. The European Court of Justice has affirmed that patent laws may
specify that certain acts do not constitute infringement: ‘Experimental use
is one such exception: experiments aimed at perfecting, improving or further
developing protected inventions do not infringe the patent.’119 However,
there remain variations in the interpretation of the defence of experimental
use in different jurisdictions. William Cornish comments that, in some
European countries, the defence was confined to the private and personal
use of a scientific experimenter.120 However, the changing nature of research
has led to a step-wise expansion of the experimental use exception: ‘No
longer is any exception confined to the strictly non-commercial, because fre-
quently scientific curiosity operates in conjunction with the desire to turn
successful work to account.’121

In the United Kingdom, section 60(5) of the Patents Act 1977 (UK) pro-
vides: ‘An act which, apart from this subsection, would constitute an
infringement of a patent for an invention shall not do so if (a) it is done pri-
vately and for purposes which are not commercial; (b) it is done for experi-
mental purposes relating to the subject-matter of the invention.’ The courts
have taken a liberal interpretation of the research exemption in a range
of circumstances, dealing with agricultural herbicides,122 pharmaceutical
drugs,123 virucidal compositions,124 proteins125 and clinical testing.126

By contrast, in the Netherlands, the courts have taken a conservative
reading of the defence of experimental use, limiting its operation to acts
solely related to research of the patented invention.127 Article 53(3) of
Dutch Patent Law provides: ‘The exclusive right shall not extend to acts
solely serving for research on the patented subject-matter, including the
product obtained directly as a result of using the patented process.’ The
qualifier, ‘solely’, provides a significant limitation on the scope of experi-
mental use in this country. Consequently, it appears that the Dutch courts
have not interpreted the notion of experimental use as broadly as other
jurisdictions in the European Union.

In Wellcome Foundation v Parexel International & Flamel, the Tribunal
de Grande Instance de Paris emphasized that, under French law, it is a
defence to patent infringement that the use of the patent was necessary to
carry out experimental work ‘relating to the subject matter of the inven-
tion’.128 However, this exception covers only three types of activity: use of
a patented invention for purely academic purposes; trials carried out to
assess what the patent teaches, and its validity; and the use of the patented
invention for technological development. In E.R. Squibb & Sons Inc. v
Giovannia Aguggini, the Court of Milan in Italy held that a patent holder
could not prevent a generic manufacturer from experimental activity in
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connection with an application for regulatory review during the term of the
patent.129

In Germany, the Supreme Court has taken an expansive view of the
defence of experimental use, maintaining that the doctrine can apply to both
commercial and non-commercial uses. In Klinische Versuche I (Interferon
Gamma), the German Supreme Court considered the scope of the defence
of experimental use.130 The Supreme Court thus takes a broad reading of the
defence of experimental use, observing that it could potentially cover both
non-commercial and commercial uses: ‘§11 No. 2 of the Patents Act in prin-
ciple exempts all experimental acts as long as they serve to gain information
and thus to carry out scientific research into the subject-matter of the
invention, including its use.’131 In Klinische Versuche II (Erythropoietin), the
German Supreme Court provided a rearticulation of the defence of experi-
mental use: ‘As section 11 No. 2 of the Patent Act neither qualitatively nor
quantitatively limits the experimental activities, we are given to understand
that the examinations and tests can range from purely scientific experiments
to commercially-oriented tests.’132 In May 2000, the German Constitutional
Court affirmed that the decision in Klinische Versuche I (Interferon Gamma)
was in full conformity with the right of property under Article 14, Section 1
of the German Constitution.133

There has also been significant policy discussion in Europe about the
scope and operation of the general defence of experimental use, particu-
larly in the context of biotechnology and pharmacology. There has been
some call for the further refinement of the defence in the European Union.

As part of its inquiry into patent law and scientific research, the
Royal Society of the United Kingdom observed: ‘We recommend that gov-
ernments consider clarifying and harmonising the existing exceptions for
“private and non-commercial” and “experimental” use.’134 The Nuffield
Council on Bioethics stressed that there was a need for law reform to
clarify the defence of experimental use in Europe and the United States:
‘Even in Europe, where there is a statutory basis for the research exemp-
tion, the scope of the exemption is not clear.’135 The United Kingdom
Department of Health commissioned a report on intellectual property
rights and genetic technologies.136 The authors of the report included
William Cornish, from Cambridge University, and Margaret Llewelyn and
Mike Adcock from Sheffield University. The report suggested that the
present meaning of experimental use needed further clarification in three
key contexts: research tools, clinical work and genetic testing.137 It argued
that there was greater scope for drawing reasonable boundaries over what
constituted experimentation.

Reviewing European case law, Trevor Cook comments upon the legal
developments in the European Union concerning the interpretation of
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Article 27(b) of the Community Patent Convention 1989 (EU), and its
national co-ordinates: ‘As to the appropriate response to such issues in the
United Kingdom and the rest of Europe, new legislation to more finely
craft an experimental-use defence is tempting, but there is the risk that to
the extent that this involves abandoning existing wording it will achieve no
more than to exacerbate existing uncertainties and add new ones.’138

C Compulsory Licensing

The Institut Curie hopes to anticipate the implementation of a legal frame-
work, actually mapped out by French authorities, better suited to the
specificity of genetic testing.

The bill about the partial transposition of the 98/44 directive extends the
product field at present subjected to drug ex officio licensing to medical and
in vitro diagnostic devices and related therapeutic products, as well as ex
vivo diagnostic methods. It facilitates as well the activating of this legal
process and at the same time of compulsory licensing. This bill plans to
strictly define patent applicants’ claims. As France’s Minister in charge of
Research, Roger-Gérard Schwartzenberg, pointed out:

[W]here gene sequence function is patent-protected, subsidiary patents will be
available. Work must be done at the European level to develop a system of com-
pulsory and ex officio licensing in the interest of society at large and of public
health promotion in cases where subsidiary patents protect new therapeutic or
diagnostic applications of previously patented sequences.139

There is also scope for the introduction of compulsory licensing in rela-
tion to patents for genetic testing in the United Kingdom,140 the United
States,141 Canada142 and Australia.143 Such regulation would help limit
excessive profits (the cost of developing a test kit for mutations in a gene
is not great and this should be reflected in the price of the product).144

There is widespread concern that patents will reduce access to genetic
testing because of higher cost: government will be less able to fund testing
and, if this occurs, access to clinically indicated genetic tests will be deter-
mined, for many people, by capacity to pay.145 It provides no incentive
for the technological improvement and price reduction that comes with
competition.

Implementing the European Union Directive on the Legal Protection of
Biotechnological Inventions 1998, the Belgium Government introduced an
enlarged defence of experimental use and compulsory licences in respect
of public health, as part of its amendments to the Belgian patent laws
in 2005.146 Geertrui van Overwalle comments on this initiative: ‘The
Minister specified that the newly designed compulsory licence particularly
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aims at securing a delicate balance between different stakeholders and to
prevent ending up in American situations, like the Myriad case.’147 She
notes: ‘The new compulsory licence for domestic public health will hope-
fully address undesirable effects and unreasonable behaviour from patent
holders in an adequate manner, thanks to its preventive and dissuading
effect towards patent holders applying (extremely) restricting licensing
policies.’148

There has been opposition to compulsory licensing, particularly within
the biotechnology and pharmaceutical industries. Some are uncertain
whether the monopoly of Myriad Genetics will prevail. An economist from
Boston University, Iain Cockburn, questioned whether there was a need for
government regulation: ‘If Myriad were making lots of money that’s one
thing, but they aren’t.’149 A member of the Chicago school of law and eco-
nomics, Richard Epstein, maintained that the marketplace should be left to
solve problems with respect to patents in the field of biotechnology:
‘Compulsory licenses cannot replicate the complex provisions that regulate
the scope of the permitted use, the creation of sub-licensees, the sharing of
information between the two parties, the extension of the license term and
the host of other provisions included for mutual advantage in voluntary
licenses.’150

In the United Kingdom, the Nuffield Council on Bioethics convened a
group of experts to discuss the ethics of gene patenting.151 After its delib-
erations, the Nuffield Council on Bioethics concluded that the criteria for
the granting of patents, particularly the criterion of inventiveness, should
be strongly applied to patent applications in respect of genetic testing.
Furthermore, it suggested that compulsory licensing may be required to
ensure reasonable licensing terms are available to enable alternative tests to
be developed.

In the Report on Intellectual Property Rights and Genetics, William
Cornish, Margaret Llewelyn and Mike Adcock submit that the United
Kingdom Department of Health needs to play a more active role in rela-
tion to gene patents: ‘The Department needs to develop a coherent policy
for both the receipt and the provision of patented material.’152 The report
recommended that the Department of Health should instigate a robust
central policy for ‘licensing in’ designed to moderate excessive demands by
licensors by considering, as possible options, the use of compulsory licens-
ing, competition law and Crown use.

In the context of access to essential medicines, the European Union had
developed a regulation to deal with the export of patented pharmaceutical
drugs to developing countries.153 Perhaps a similar Community-wide
approach to compulsory licensing in respect of public health concerns in
respect of genetic diagnostic testing would be desirable.
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CONCLUSION

In light of the controversy over Myriad Genetics, there is a need for a com-
prehensive review of the European Union Directive on the Legal Protection
of Biotechnological Inventions 1998 in respect of the protection of biotech-
nological inventions. There is a concern that broad patents on genetic mate-
rial and medical treatments will have a deleterious effect on patient care,
research and the administration of public health care. The European
Community needs to remedy the paucity of defences in the field of patent
law. A broad, modernized experimental use exemption would ensure that
medical researchers could contemplate follow-on innovation, without the
fear of litigation. Furthermore, medical practitioners should be exempted
from patent infringement suits in respect of utilizing surgical procedures
and medical diagnostics.

The European Community should also consider the provision of com-
pulsory licensing of patents relating to the provision of medical diagnostics
and genetic tests. This measure would ensure that the private rights of patent
holders do not impinge upon the wider public interest. The European
Community also needs to take further measures to protect research partic-
ipants and patients from genetic discrimination.

The controversy over Myriad Genetics has much in common with the
controversy over the access to essential medicines, such as AIDS drugs, and
the Cipro drugs for anthrax. Seth Shulman suggests that the dispute over
Myriad Genetics needs to be resolved at an international level:

The Curie Institute’s legal action is an important protest. But more proactive
work is needed to clarify appropriate limits on similar health-care claims. Ideally,
a panel of stakeholders under the auspices of an international body like the
World Health Organization ought to tackle the job. Without such a group, we
will likely see many divisive fights like this one – needlessly restricting medical
knowledge and potentially undermining the Hippocratic oath.154

Another possible international forum would be the World Trade
Organisation.155 The signatories to the TRIPS Agreement 1994 may exclude
from patentability ‘diagnostic, therapeutic and surgical methods for the
treatment of humans or animals’.156 Furthermore, the Doha Declaration on
the TRIPS Agreement and Public Health 2001 and the WTO General Council
Decision 2003 has affirmed the use of compulsory licences.157
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8. The alchemy of junk: patent law and
non-coding DNA

Genius of Junk is the story of how Malcolm Simons turned Junk into gold,
enflaming one of the greatest controversies of our time – the control and owner-
ship of our genetic material. (‘Genius of Junk’, Catalyst, Australian Broadcasting
Corporation)1

GeneType was founded in 1989 by immunologist Dr Malcolm Simons and
medical practitioner Dr Mervyn Jacobson. Their website provides this
foundation story:

[Simons and Jacobson] resolved to prove the non-coding (‘junk’ DNA) region of
the human HLA gene complex [the human leukocyte antigen system] on
Chromosome 6 is in reality not ‘junk’ but in fact a valuable and highly ordered
reservoir of useful genetic information, largely overlooked by the rest of the
world. The commercial mission then evolved that GeneType would seek exclu-
sive ownership over access to this important genetic information and, ultimately,
to exploit it globally for profit.2

Genetic Technologies Limited (GTG) was the result of a merger in 2000
between the original holding company, the private Swiss-owned GeneType
AG, and a publicly listed Australian company, Duketon Goldfields Limited.
After the corporate restructuring, GTG set a new goal of conversion to a
biotechnology company.

GTG was able to obtain broad patents on a range of scientific inventions
arising out of the work of Malcolm Simons. Most significantly, the United
States Patent and Trademark Office (USPTO) awarded US Patent No.
5 612 179 to GTG for an invention entitled ‘Intron sequence analysis
method for detection of adjacent and remote locus alleles as haplotypes.’3

Furthermore, the USPTO also issued US Patent No. 5 851 762 to GTG for
an invention entitled ‘Genomic mapping method by direct haplotyping
using intron sequence analysis.’4 The company has also applied for patents
in respect of foetal cell recovery, retroviral-immuno therapy, and an
ACTN3 genotype screen for athletic performance.5

A wide spectrum of the community could be affected by the patents
related to non-coding DNA. GTG asserts that its genomic mapping methods
can deal with monogenic diseases such as cystic fibrosis, sickle-cell anaemia
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and beta-thalassemia. Furthermore, it suggests that its markers can help
identify multigenic diseases such as diabetes, colon cancer, and breast and
ovarian cancer. In addition to identifying individuals at risk for genetic dis-
eases, GTG argues that its patented inventions could be used in respect of
forensics and paternity testing. The company also asserts that the patents
have wider implications for agriculture, because they are relevant to the
genetic testing of plants and animals.

Long-term, GTG aspires to become a comprehensive centre for genetic
testing in the Asia-Pacific region.6 With entrepreneurial bravado, Jacobson
predicted, ‘Our mission in relation to service testing now is to become the
leading genetic testing facility in the Asia-Pacific region – the biggest and
the best.’7 Since the 1990s, the company has provided genetic testing in the
field of disputed paternity. It currently provides paternity testing services
to Queensland Legal Aid. AgGenomics Pty Ltd, the joint venture with
Agriculture Victoria Services Pty Ltd, provides genetic testing and genomic
services at the Plant Biotechnology Centre at La Trobe University, focus-
ing mainly on plant and agricultural opportunities. In October 2002, GTG
joined with Myriad to announce a strategic alliance in comprehensive
cancer susceptibility testing. GTG would offer such testing in Australia,
New Zealand and South East Asia, and Myriad would offer such testing in
the rest of the world. In 2003, GTG announced that it would provide foren-
sic testing at its laboratory services.8 In 2005, GTG was listed on the
NASDAQ, a move which the company hopes will give it access to capital
markets in the US.9 The company has also enlisted the former Australian
treasurer, John Dawkins, as a director.10

Controversially, GTG has demanded large licence fees from private
companies for access to its patents in respect of non-coding and genomic
mapping. As at June 2007, the Australian firm had issued 32 commercial
licences to biotechnology companies, and 5 research licences to universities
and research institutions. The licences cover a range of activities, including
plant genomics; animal testing; human genetic diagnostics; paternity and
pathology testing; and the development of reagents. The licensees originate
from the United States, Canada, the European Union, Australia and New
Zealand. However, this aggressive licensing strategy has met with some
resistance. Several United States companies, including Myriad Genetics,11

Nuvelo Inc.,12 Covance Inc.,13 LabCorp,14 Applera,15 Monsanto and GE
Healthcare Bio-Sciences Corp., initially brought legal action against GTG
before reaching a settlement. There has also been legal action over the
validity of the patents of GTG in New Zealand. After being asked to pay
considerable patent royalties, the Auckland District Health Board brought
an action against GTG, alleging groundless threats of legal proceedings.
The matter was withdrawn after mediation, with the parties bearing their
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respective costs. However, a number of Crown Research Institutes in New
Zealand agreed to pay commercial licensee fees to GTG.16 GTG has
encouraged universities and research institutions to take out research
licences to use its patents on non-coding DNA and genomic mapping. In
response, public researchers have raised doubts about the inventiveness of
the patents held by GTG. The leaders of the public consortium of the
Human Genome Project, Dr Francis Collins and Sir John Sulston, were
particularly vocal in their concerns.17

After initial litigation,18 Myriad Genetics paid US$1 million plus for
licences to GTG’s key non-coding DNA analysis patents and granted an
exclusive licence to GTG to use and exploit its medical diagnostics in
Australia.19 The press release observed:

Under the terms of the agreement, Myriad will receive a broad, non-exclusive
license to Genetic Technologies’ non-coding DNA analysis and mapping patents
for all applications in human therapeutics and diagnostics. Genetic Technologies
will become Myriad’s exclusive marketing agent in Australia and New Zealand
for its world-leading predictive medicine products for a range of important dis-
eases, including breast cancer, ovarian cancer, colon cancer, melanoma and
hypertension.20

After the announcement of this cross-licensing deal, GTG stressed that it
was the only lawful provider of genetic testing held by Myriad in Australia.
It emphasized that other service providers were guilty of patent infringe-
ment. After adverse publicity,21 GTG announced that it would not enforce
the patents on BRCA1 and BRCA2 in Australia. A press release said: ‘GTG
also announced that the intellectual property rights it had obtained from
Myriad for breast cancer susceptibility testing will not be enforced by GTG
against other service providers in Australia and New Zealand – and were a
gift from GTG to the people of Australia and New Zealand.’22 It was sug-
gested by the ALRC that the company has now been estopped from taking
legal action because of its public statements.23 However, there remains
some ambiguity about the status of this ‘gift’. Although the Melbourne
company can certainly decide not to enforce the patents, it cannot bind the
patent owner, Myriad Genetics. Moreover, the Four Corners report revealed
that GTG will still be seeking royalties in respect of the use of its non-
coding DNA patents.24

This chapter25 considers the recent international controversy over the
patents held by GTG in respect of non-coding DNA and genomic
mapping.26 It questions whether Simons is a ‘genius of junk’, and whether
his patents have the requisite novelty and inventiveness, according to the
scientific knowledge at that time. Section one focuses upon the litigation
between GTG and Applera. In the United States, GTG brought a legal
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action for patent infringement against Applera and its subsidiaries.
Applera denied such allegations and counter-claimed that the patents of
GTG were invalid because they failed to comply with the requirements of
US patent law such as novelty, inventive step and written specifications. The
matter was eventually settled. Section two examines parallel litigation in
New Zealand. In New Zealand, the Auckland District Health Board
brought an action against GTG in the Auckland High Court (in which it
questioned the validity of the patents, claiming that it did not infringe such
patents) and the Ministry of Health and the Ministry of Economic
Development have reported to cabinet on the issues relating to the patent-
ing of genetic material.27 Section three considers the policy developments
resulting from the controversy over patent law and non-coding DNA in
Australia. The Australian Law Reform Commission (ALRC) has under-
taken an inquiry into gene patents and human health,28 and the Advisory
Council on Intellectual Property (ACIP) is considering whether there
should be a new defence in respect of experimental use and research.29

I JUNKYARD DOGS: GENETIC TECHNOLOGIES
LIMITED V APPLERA CORPORATION

On 26 March 2003, GTG filed a patent infringement action in the US
District Court for the Northern District of California against the major life
sciences company, Applera, and its subsidiaries: Applied Biosystems Group,
the Celera Genomics Group and Celera Diagnostics.30 The complaint alleged
that the companies were infringing US Patent No: 5,612,179, entitled ‘Intron
Sequence Analysis Method for Detection of Adjacent and Remote Locus
Alleles as Haplotypes.’31 The allegedly infringing products were cystic
fibrosis reagent kits sold through Celera Diagnostics, and products ‘relating
to methods of analysis of non-coding sequence variants.’32 The complaint
also alleged that the companies in the Applera Group were infringing US
Patent No: 5 851 762.33 GTG sought ‘monetary damages, costs, expenses,
injunctive relief, and other relief as the court deems proper.’34

In its complaint, GTG alleged that a number of activities of the
Applera Corporation infringed its patents on non-coding DNA and
genomic mapping. First, the Applera Genome Initiative is engaged in the
identification and selection of approximately 200 000 SNPs located in
genes or gene-regulatory regions, and the validation of approximately
90 sets of human DNA, by generating individual genotypes and allele
frequency data.35 It also provided a framework for the haplotype map of
the human genome. Second, Applied Biosystems develops and markets
instrument-based systems, reagents, software and contract services such as
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Assays-on-DemandTM SNP Genotyping kits, the Assays-by-DesignSM

SNP Genotyping kits, and the Celera Discovery System to the life science
industry and research community. Third, Celera Diagnostics is involved in
the discovery, development and commercialization of diagnostic products,
including the cystic fibrosis ASR product. Fourth, Applera and its operat-
ing divisions are involved in commercial relationships to detect, identify
and determine the chromosomal locations of various genes associated with
one or more traits. Finally, Celera Genomics is engaged in integrated
advanced technologies to discover and develop new therapeutics by lever-
aging its capabilities in proteomics, bioinformatics and genomics to iden-
tify and validate novel drug targets and to discover novel therapeutic
candidates. GTG alleged that all of such activities fell within the scope of
its patents.

A Patent Infringement

GTG claimed that Applera has engaged in a number of activities which fall
within the scope of US patent 5 612 179: ‘Upon information and belief,
Applera has designed, tested, manufactured, marketed, offered to sell, and
sold its products and/or services, including, but not limited to the Cystic
Fibrosis ASR kit, the Assays-on-DemandTM SNP Genotyping kits, the
Assays-by-DesignSM SNP Genotyping kits, and the Celera Discovery
System.’36 Furthermore, the company argued, ‘Upon information and
belief, Applera has engaged in activities within the scope of the Applera
Genome Initiative with full knowledge of the claims of the US patent
5 612 179, and with full knowledge of GTG’s rights therein.’37

Similarly, GTG argued that Applera had engaged in a number of activ-
ities that fall within the scope of US patent 5 851 762. It submitted that
Applera had infringed the patent by undertaking activities in genomic hap-
lotype analysis, including ‘creating a haplotype map of the human genome;
creating a haplotype map of the mouse genome; creating haplotype maps
of genomic DNA of species other than mouse or human; and obtaining
genomic DNA samples from individuals exhibiting a range of traits’.38

Consequently, GTG argued that ‘Applera has designed, developed, tested,
manufactured, marketed and used certain products and/or services relating
to haplotype analysis of genomic DNA with full knowledge of the claims
of the US patent 5 851 762, and with full knowledge of GTG’s rights
therein.’39

In its first claim of relief, GTG alleged that Applera has engaged in direct
infringement of its patent rights in both the 5 612 179 and the 5 851 762
patents.40 The company observed: ‘Applera’s direct infringement of both
the 5 612 179 and the 5 851 762 Patents has been with full knowledge of
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GTG’s rights therein.’41 GTG claims that it is suffering ‘irreparable harm’
as a result of Applera’s continuing direct infringement of both the 5 612 179
and the 5 851 762 patents.42

In its second claim of relief, GTG asserts that Applera has induced third
parties to infringe both patents,43 in that it ‘has offered training, instruction
or other advice to its customers, licensees or others in the use of its prod-
ucts, services and technology, including, but not limited to, the Cystic
Fibrosis ASR kit, the Assays-on-DemandTM SNP Genotyping kits, the
Assays-by-DesignSM SNP Genotyping kits, and the Celera Discovery
System’.44 It maintains that the alleged inducement of patent infringement
was both ‘wilful and malicious’.45

In its third claim of relief, GTG further claims that Applera has been
engaged in contributory patent infringement46 in having ‘manufactured,
offered for sale, and sold certain products and/or services’ that ‘constitute
a material part of the inventions claimed in the ’179 Patent’.47 It argued,
‘Applera’s products and/or services relating to non-coding sequence varia-
tion detection and haplotype analysis and the methods of their use are not
staples of industry, and they are not commodities suitable for substantial
non-infringing use.’48 It concluded, ‘As a result of Applera’s development,
testing, manufacture and/or sale of its products and/or services, and as a
result of its instruction, training or advice in the use of such products
and/or services, Applera has contributorily infringed GTG’s rights in the
’179 Patent.’49 It insisted that such contributory patent infringement was
both ‘wilful and malicious’.50

GTG has sought preliminary and permanent injunctions barring
Applera from engaging in all of these allegedly infringing activities. In addi-
tion to costs, GTG sought damages ‘in no event less than a reasonable
royalty to GTG for the rights secured in both the ’179 and the ’762 Patents’
and ‘treble damages in compensation for the exceptional circumstances of
Applera’s infringement’.51

B Answer and Counterclaims

In response, Applera put forward a number of affirmative defences to the
claims of GTG.52 Foremost, it declared that Applera had not infringed, and
was not infringing, either patent. Further, it alleged that both patents failed
to comply with the requirements of the US Patent Laws, including lack of
novelty, inventive step and problems with the written specifications.53

Applera argued that the patents of GTG were invalid because they were
anticipated and obvious in light of prior art. The company identified a
range of prior art, which it alleged anticipated the patent applications filed
by GTG.54 The company observed the following:
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At least as early as 1978, researchers began publishing RFLP studies showing
correlations between non-coding DNA sequence variations and disease-related
coding sequence variations. With the advent of PCR in the mid-1980’s, many
more researchers published such correlations and described them in patents . . .
By the time GTG filed its first patent application, other researchers had applied
non-coding sequence analyses to the 13-thalassemia, apolipoprotien B, and
phenylalanine hydroxylase genes. Indeed, at least one researcher suggested that
‘any coding gene, defective or normal, will be surrounded by a unique set of
DNA polymorphisms,’ and another observed that if non-coding gene regions
are not conserved, ‘[i]t should be thus possible to derive from the non-coding and
flanking regions of the HLA-DQa gene probes capable of distinguishing a
specific allogenotype in the presence of another’.55

In addition, Applera asserted that, by reason of the proceedings in the
USPTO during prosecution of the applications that resulted in the issuance
of both patents, ‘GTG is estopped from asserting any construction of the
claims of the patent which would cover or include any of the purported acts
of infringement of which GTG complains’.56 Finally, Applera argued that
the claims of GTG were barred by the defence of laches. The company
sought declaratory judgments of non-infringement and invalidity of both
patents.

There has been great debate over the validity and the scope of the patents
held by GTG, especially in terms of their novelty and inventiveness. Mervyn
Jacobson of GTG contends that the patents are novel, non-obvious and
useful.57 He maintains that this view is supported by a number of testimo-
nials from famous scientists, such as Professor Leroy Hood, Professor Peter
Gresshoff, Professor Pablo Rubinstein, and Dr Brian Tait.58 Jacobson
claimed that the research on non-coding DNA by Malcolm Simons was
breakthrough science. He argued that geneticists failed to appreciate the
significance of the work performed by immunologists: ‘the HLA experts
had their own conferences and don’t particularly meet with other human
geneticists, who don’t meet with the other animal geneticists, who don’t meet
at conferences with plant geneticists – in fact they even use different lan-
guage, the nomenclature, they use words differently, it’s almost like they’re
on different planets’.59

GTG has only quoted selectively from such expert testimony in its public
relations.60 In July 1993, Professor Leroy Hood provided a testimonial in
respect of the patents held by Malcolm Simons: ‘This observation was a
great surprise to me.’61 His own data indicated the presence of informative
polymorphisms in non-coding regions of these ‘vastly different types of
genes’62 in a range of species. He concluded that these informative poly-
morphisms, which are indicative of haplotypes and alleles, are ‘present
throughout the eukaryotic genome’.63 In February 1992, Professor Peter
Gresshoff commented that Simons’ work was unexpected: ‘Simons’ data
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may indicate that recombination within functional regions is suppressed,
and occurs only at “hotspots” at the end of a transcriptional unit, a genetic
focus.’64 Professor Pablo Rubinstein described Simons’ work as ‘totally
unexpected’.65 He said, ‘There was no reason, a priori, to believe that
introns would be informative in this regard.’ He said that there was no
reason to expect that Simons’ data relating to the HLA system would be ‘an
isolated curiosity of nature’.66 He believed that it could be reasonably
expected that the same principles would govern the evolution of alleles in
other multi-allelic gene families. Dr Brian Tait wrote in February 1992:
‘The state of the art at the time of Malcolm Simons’ invention was that
introns and other non-coding regions were thought to be fairly random
DNA arrangements.’67 He observed, ‘However, we did not recognise that
the non-coding region polymorphisms generally were sufficiently con-
served to provide a complete typing system.’68 He described Simons’
methods as ‘a significant advance’ that could be used on a daily basis in the
laboratory to type alleles.69 The company was reluctant to release publicly
such expert testimony in full in the course of the legal proceedings with
Applera.70 The quality and credibility of such expert evidence would have
an important bearing on the determination of the patents’ validity.

Malcolm Simons and his friend the patent attorney, Carol Nottenburg,
argue that the patents are indeed novel and inventive, but have expressed
reservations about the scope of the claims asserted by GTG.71 The original
inventor has issued a clarification concerning his view of the non-coding
DNA patents.72 He sought to dispel some of the misconceptions about his
research: ‘It has become obvious to me that the disbelief in, and reactions
to, the patents mainly arise from imprecision in the wording of the patent
claims, and from a failure to clearly distinguish my discoveries and inven-
tions from prior art.’73 Simons comments on the relationship of his
research to the prior art:

I am unaware of any current DNA molecular laboratory test for disease-
associated gene diagnostics, or for HLA typing, that utilizes the method of the
Intron Diagnostic patent. By contrast, all uses of population-based LD / Allele
association fine-mapping seem to me to be encompassed by the Genome
Mapping patent.74

Thus Simons has also expressed reservations about the breadth of the
patent claims made by GTG. Indeed, the morning after the Four Corners
report, the scientist appeared on Nine’s Today programme to protest
GTG’s behaviour. The immunologist told Forbes that he was willing to take
the stand for either side to clarify the patent if the Applera lawsuit goes to
trial.75 The inventor, therefore, is something of a maverick. He is an unpre-
dictable, uncertain element in the whole controversy.
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By contrast, a number of researchers and scientists were sceptical of the
inventiveness of the patents, finding the broad claims to be dubious.
Members of the public Human Genome Project have expressed doubts
about the validity and the scope of the patents. Francis Collins was surprised
that the patent office had granted patents to GTG in respect of non-coding
DNA given the requirements of the USPTO’s novelty, non-obviousness and
utility standards: ‘After all, there were many prior published reports on the
correlation of variation in noncoding regions with important mutations,
going back at least to Kan and Dozy’s The Lancet report on the sickle muta-
tion back in 1978.’76 Nobel Laureate Sir John Sulston was sceptical of the
portrayal of Simons as ‘the genius of junk’. He observed, ‘the generality that
there are very important sequences outside the narrow specific protein
coating bits was well known throughout the 80s’.77 Sulston argues that the
scope of the patent is of particular concern: ‘What he cannot possibly be
justified in doing at that time is claiming all of the non-coding sequence in
all organisms.’78 Martin Bobrow of Cambridge University argued that the
patents were a sign that biotechnology patents were too easy to obtain and
that the rules governing patentability needed to be tightened: ‘Broad patents
that lead to extraordinarily large rewards for extraordinarily little inventive
input are a wholly destructive trend.’79

A number of Australian and New Zealand geneticists entered the debate
about the patents relating to non-coding DNA and genomic mapping.
Professor John Mattick of the Institute of Molecular Biosciences was con-
cerned that the Catalyst programme gave the misleading impression that
his work vindicated Malcolm Simons’ claims to inventive insights about
non-coding sequences.80 He expressed his views that the patents were
lacking in novelty and inventive step on the Four Corners programme.81

Professor Peter Little of the University of New South Wales doubted
GTG’s claim that its principals made important discoveries concerning the
nature of ‘junk’ DNA that were not appreciated in 1989 by the scientific
community.82 He observed the following:

It is unclear to me why, in 1989, it was necessary to prove the idea that linked
polymorphisms could be used to analyse functional variation: the fundamental
principles and practice had been widely published, and these could be simply
applied to any gene, including the HLA complex. Importantly, the concepts of
haplotypes, linkage disequilibrium, and linkage had all been identified as
directly relevant to the DNA-based analyses then available. GTG’s contention
that its principals had discovered something that was ‘largely overlooked’ is not
supported by the scientific literature. The comment that non-genic DNA is ‘a
valuable and highly ordered reservoir of useful genetic information’ is simply a
restatement of what was first demonstrated in 1978 and applied widely. In this
strict sense, such DNA can never be truly ‘junk’ by virtue of its linkage to genes
and must always be of potential utility.83
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Professor Joe Sambrook of the Peter MacCallum Cancer Institute observed
that the idea of using stretches of junk DNA to track genes was well-
established by the mid-1980s.84 Similarly, Dr Graeme Suthers, a clinical
geneticist, commented, ‘[t]he usefulness of non-coding DNA in biomedical
research has been recognised for decades’.85 Associate Professor Paul
Waring has contended that Simons’ invention should be limited to the use
of non-coding haplotypes to determine coding region alleles in individuals
without the need for information about other family members. He doubts
whether the patent claims can be expanded from the HLA locus to non-
coding DNA in a wide range of organisms.86

C Settlement

Applera was initially reluctant to yield to the demands to pay licence fees
in respect of non-coding DNA. It was very proud that it was leader of the
private efforts to sequence the human genome. The company was unwilling
to relinquish the status and kudos associated with the achievement of that
‘Big Science’ project. Ironically, given its large patent holdings in the field of
biotechnology, Applera became the white knight for universities and public
research institutions. The company drew upon public research to help chal-
lenge the validity of the patents held by GTG.

In the meantime, GTG struggled to generate revenue and provide divi-
dends to its shareholders. Since its formation as a public company, GTG
has accumulated significant losses, in spite of its occasional licensing
windfalls. The company protested that its revenues had been affected by
ongoing litigation. The 2005 Annual Report noted, ‘It is unfortunate to
note that, in recent times, the legal action against Applera Corporation has
absorbed management resources that could have otherwise been spent
pursuing licenses from other companies.’87 To be fair, GTG is unexcep-
tional in this respect: many biotechnology firms struggle to generate
profits.

After court-ordered mediation, GTG and Applera reached a final settle-
ment of the patent dispute in December 2005.88 The two companies executed
a number of binding agreements, including a final settlement agreement,
licence agreements and a supply agreement. The terms of the settlement
remained confidential: ‘The commercial terms of the settlement reached
between GTG and Applera are subject to confidentiality requirements, but
it can be disclosed that the settlement also includes a license to the GTG non-
coding patents.’89 The Northern California District Court formally dis-
missed the law suit between GTG and Applera on 30 December 2005.

After this announcement, the Australian Stock Exchange demanded
additional details regarding the material terms of the agreement. In
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response, GTG reported that the final settlement included Applera taking a
licence to the GTG non-coding patents, and making payments to GTG in
the form of cash, equipment, reagents and intellectual property.90 GTG esti-
mated that the value of such agreements was $AU15 million. The company
stressed that the settlement would have further strategic benefits: ‘GTG
believes that its settlement with Applera is its most strategic and therefore
valuable deal to date.’91 For the most part, the marketplace appeared to be
disappointed with the size of GTG’s settlement with Applera. Financial
pundits noted that ‘the market was obviously expecting something bigger.
It swiped more than 20 per cent off the market value of the company’.92

Jacobson was triumphant about the settlement over the Applera litiga-
tion, suggesting that the share price of GTG should be re-valued in light of
the outcome: ‘For a little Australian company to file a lawsuit against
Applera, and have the resources to see it through, and bear the associated
legal costs for three years, is obviously very significant’.93 Applera was dis-
gruntled by Jacobson’s characterization of the settlement. Company repre-
sentative Peter Dworkin said that such statements were misleading: ‘The
facts are that Applera has never conceded the validity or infringement of
GTG’s patents, and settled the case on very favourable terms for Applera
in order to spare it and its customers further distraction by the litigation.’94

II TRANS-TASMAN RIVALRY: AUCKLAND
DISTRICT HEALTH BOARD V GENETIC
TECHNOLOGIES LIMITED

In 2000, the New Zealand Government held a Royal Commission into
Genetic Modification.95 Chapter 10 of the final report provided a brief
overview of some of the issues arising in respect of intellectual property
and biotechnology.96 The report briefly canvassed some of the ethical issues
arising from patenting living organisms.

In July 2003, Cabinet directed officials of the Ministry of Health and the
Ministry of Economic Development to report to Cabinet on the issues
relating to the patenting of genetic material and, in particular, whether
there was a need for further public consultation on these issues.97

In November 2003, the Minister for Health, Annette King, and the
Associate Minister of Commerce, Judith Tizard, released a report, Implica-
tions of Granting of Patents over Genetic Material.98 The report mentioned
the litigation over the patents held by Myriad Genetics in respect of BRCA1
and BRCA2. It discussed at length particular concerns about the patents
held by GTG: ‘A number of the organisations approached by GTG expressed
concern at the relatively high licence fees being charged, the excessive breadth
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of the patents and have questioned whether these patents in fact presented
any novel information at the time of issue.’99 The report recommended that
the committee ‘note the health and life science sectors are currently in dis-
cussion with an Australian company, Genetic Technologies Ltd, regarding
their patents on non-coding DNA’.100 It observed: ‘These patents are of
concern because of their breadth and the excessively high licensing fees being
asked.’101 It also stressed the need for a response: ‘The Ministry of Health is
concerned to limit the risk from such patents being granted or exercised in
the future.’102

The report noted that the Patents Act 1953 (NZ) was currently under
review. A number of reforms could have an important impact upon gene
patents:

The introduction of examination for obviousness will reduce the likelihood that
patents will be granted over genetic material, or applications of genetic material
that are no more than obvious variations on what is already known. Changes to
the utility requirement will mean that patents will not be granted unless the
invention is shown to have a ‘substantial, credible and specific’ use. This makes
it less likely that patents will be granted over genetic material that has no demon-
strated ‘real world’ use.103

Furthermore, the report notes, ‘[t]he amended Patents Act will expand on
the current exclusion from patent protection, of inventions whose com-
mercial exploitation would be contrary to morality or ‘ordre public’, to
include ‘where the prevention of such exploitation is necessary to protect
human, animal or plant life or health, or to avoid serious prejudice to the
environment’.104 Most significantly, it will be possible to revoke a granted
patent on this ground.

In June 2004, a second Cabinet paper was released, dealing with options
to address genetic patents.105 First, the New Zealand Government was reluc-
tant to prohibit patents on genetic material per se because of the difficulties
in defining types of genetic material (given the rapid advancements in
the field of biotechnology), the large amount of genetic material already
patented, and New Zealand’s international treaty obligations.106 Second, the
New Zealand Government emphasized the need to limit the breadth of
claims made in biotechnology patents through the strict application of the
criteria for patent validity. It noted that ‘the way in which the Intellectual
Property Office of New Zealand (IPONZ) applies the new criteria on
applications involving biological material will be crucial in determining
the breadth of patents on genetic material’.107 Third, the New Zealand
Government recommended a review of the Patents Act 1953 (NZ): ‘This
review would examine how the criteria of the Act have been implemented
and how the new criteria have been applied.’108
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A Licensing

In a letter dated May 2003, GTG proposed two alternative proposals to
Dr David Sage, the Chief Medical Officer of the Auckland District Health
Board (AHDB) for use of its patented inventions. In its preferred proposal,
GTG mooted a public–private partnership with the ADHB and the
Ministry of Health in New Zealand.109 GTG proposed that ‘[c]onsidera-
tion for such a national licence would involve a signing fee to address past
infringement nationwide and an ongoing annuity for the life of the patents
which, in the case of New Zealand, is until May 10, 2011’.110 It suggested
that ‘[w]e propose the fee for signing and waiving of past infringement be
NZD10 million and the ongoing annuity be NZD2.0 million per year.’111

The public–private partnership would consist of $NZ 5 million being
offered back to New Zealand universities for research.

Alternatively, GTG proposed granting a licence to each testing labora-
tory individually. Such a licence would include the following:

(a) Unrestricted use of the GTG non-coding DNA patents in human diagnos-
tic testing by that particular laboratory.

(b) Free access to the breast cancer susceptibility testing IP of Myriad Genetics
that have been exclusively licensed to GTG for New Zealand.

(c) Co-operation in potential subcontracting of laboratory testing between the
particular laboratory and GTG on a commercial basis.112

The company observed, ‘We believe that volume-related licence conditions
would be impractical to administer and instead propose a simple arrange-
ment, applicable to each laboratory, that would comprise a signing fee of
NZD2.0 million and an ongoing annuity of NZD200 000 p.a. to May 10,
2011.’113

Jonathon Holmes questioned Jacobson as to whether the New Zealand
Government should pay such fees for the use of the non-coding DNA
patents. The journalist noted that, under the proposed agreement, ‘[I]f they
don’t pay for the non-coding patents, they won’t get the Myriad patent
either.’114 Jacobson responded that ‘the New Zealanders should be pleased
that the test that they’ve been getting which is subject to a New Zealand
government patent and performed by government agencies illegally will
be offered lawfully.’115 He elaborated that the quantum of the amount
should not be given too much attention: ‘Some of those organisations
themselves don’t think it’s an awful lot of money but it’s rather difficult to
set a balanced value when you don’t know how many tests are being done
and you don’t have all the information on which to base an intelligent
assessment.’116

The journalist asked whether GTG would retain intellectual property

228 Intellectual property and biotechnology



rights in research that it invested in. Jacobson observed, ‘That’s normally
the process when private or for-profit companies fund research in public
institutes.’117 He nonetheless maintained that there would be some benefit
to the New Zealand taxpayer arising from the commercialization of any
resulting intellectual property.118

Jonathan Holmes observed that at least a dozen Crown Research
Institutes in New Zealand, and a number of privately funded companies,
had received letters from GTG suggesting that they needed licences. He
asked, ‘is GTG using New Zealand as some kind of test bed for Australia,
in terms of licensing non-coding patents?’.119 Jacobson denied any such
intentions: ‘We see Australia and New Zealand as our home territory and
we are trying to adopt a very supportive and helpful view in bringing our
technology to Australia and New Zealand.’120 Jacobson concluded, ‘These
are flexible ongoing negotiations, the final quantum always has to fit in or
it doesn’t happen or it doesn’t work.’121

In 2004, GTG representatives made several visits to New Zealand to talk
to the Government, Crown Research Institutes and private research lab-
oratories about licences they say they must buy in order to carry out gene
technology research legally.

The ADHB acted on behalf of all the district health boards in New
Zealand.122 Jacobson said that the company revised its licence fee down to
the one-off figure of $NZ 560 000. ADHB’s lawyer, Bruce Northey, had
corrected the original figures and provided more accurate information
about the level of use of the genetic tests by the 20 health boards, which was
much lower than originally estimated. He observed that the time it would
take to settle the matter depended on ‘how much he [Jacobson] wants to
arm wrestle’.123

B Litigation

In August 2004, ADHB announced that it was taking pre-emptive legal
action against GTG in the High Court in New Zealand.124 Northey said
ADHB decided to challenge GTG following an extensive analysis of the
scientific and legal basis of GTG’s patents, involving members and advis-
ers to the New Zealand health services community. ADHB was satisfied
that its DNA testing did not infringe the patents and doubted that the
patent claims were valid. ADHB has accused GTG of using implied threats
of legal action to force the ADHB to pay access and royalty fees for the
GTG patents.

Northey confirmed that GTG’s co-founder and inventor of the
company’s non-coding DNA gene-testing techniques, Dr Malcolm Simons,
had been advising the ADHB and its legal counsel during its analysis. It
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had yielded a ‘consensus understanding’ of the claims and their relevance
to all the genetic tests used by the ADHB that could be subject to licence
fees if GTG’s interpretation of its patent rights was upheld.125 Northey
said, ‘Malcolm’s summary was that, while the patents can be interpreted to
relate to what he invented, nobody employing the methodology would be
infringing the patents.’126 Northey said that the ADHB was prepared for
the court case to happen as quickly as possible. The ADHB issued pro-
ceedings in the High Court in Auckland alleging ‘groundless threats of
infringement’ by GTG.127

In response, Jacobson was critical of ADHB’s account (in the media
release) of negotiations with GTG over the past 18 months. He questioned
why the New Zealand Government would issue a patent and then challenge
the validity of such an invention: ‘By failing to respect a valid patent, the
ADHB – itself a government agency – is undermining the integrity of the
New Zealand patent system.’128

Such comments, of course, overlook the obvious point: the New Zealand
Intellectual Property Office operates independently from the Government.
The health boards are perfectly entitled to take legal action to challenge the
validity of granted patents.

C Settlement

In June 2005, the New Zealand High Court appointed a retired judge,
Justice Barry Pattinson, to oversee mediation between GTG and
ADHB.129 In July 2005, the parties reached a settlement. As a consequence
of this settlement, the current High Court proceedings between the parties
will now be withdrawn, without payment by either party to the other. In
addition, both parties have agreed not to pursue the other in future, in rela-
tion to these patents.130 In addition, as part of the same settlement, GTG
is now granting commercial licences to the non-coding patents to four
commercial New Zealand entities – AgResearch, HortResearch, Forest
Research and Livestock Improvement Corporation – who will together
pay $NZ 450 000 to GTG. The parties agreed to keep the precise terms of
the settlement confidential, while allowing each to comment on its cir-
cumstances.

The New Zealand Herald reported the result as a victory for the ADHB:
‘In the first case of its kind against Government-funded organisations,
GTG has been sent packing empty-handed after mediation which saw High
Court proceedings withdrawn without costs and both parties agreeing not to
pursue each other again in future over the patents.’131 Likewise, the
Independent Business Weekly also suggested, ‘New Zealand’s publicly funded
health boards continue to defy the licence-holder of a breast-cancer gene test
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they use, despite settling a two-year legal dispute last week.’132 ADHB lawyer
Bruce Northey said that the mediation process was ‘interesting’. He was
satisfied with the outcome and with the fact that the District Health Boards
would not have to pay GTG fees. ‘You come along to a country and demand
considerable sums of money and you walk away with nothing.’133 GTG’s
decision not to claim royalties ‘vindicated’ the ADHB’s decision to challenge
the validity of GTG’s patent claims. He said that GTG had declined to
produce evidence for ‘robust scientific and commercial scrutiny’ of the
patents and their relationship to the health boards’ activities.134

GTG executive chairman Mervyn Jacobson, was philosophical about the
settlement, seeking to play down its significance, suggesting that New
Zealand was a special case:

The overall message is that drawn-out disputes are not good for either side. We
needed to reach a settlement and get on with life. For whatever reason, they ini-
tially chose to negotiate, and then fight, but finally, we’ve reached a settlement
that is very acceptable to both parties. From GTG’s perspective, it addresses one
small group, in one small country. We can now get back to the big picture, includ-
ing our Nasdaq listing and our global licensing strategy.135

Jacobson said that he was also happy with the outcome or the company
would not have settled. GTG was receiving royalties from other patents in
New Zealand and the decision would have no impact on those or on future
business opportunities. However, he said Northey was being ‘a little self-
serving talking about vindication’.136 Jacobson concluded that, at the very
best, the ADHB had only gained a pyrrhic victory: ‘The reality is they spent
between $700 000 and $1m to prove a point which they could have achieved
from working with us for half that amount.’137

III GENE PATENTING AND HUMAN HEALTH: THE
AUSTRALIAN LAW REFORM COMMISSION
INQUIRY

In December 2002, the Federal Attorney General, The Honourable Daryl
Williams, commissioned the Australian Law Reform Commission (ALRC) to
undertake a review of intellectual property rights over genes and genetic and
related technologies, with a particular focus on human health issues.138 This
inquiry was prompted in particular by concerns about the impact of patents
held on genetic testing by biotechnology companies such as Myriad Genetics
and GTG.139 In this context, the ALRC considered the impact of gene patents
upon research (and its subsequent application and commercialization), the
Australian biotechnology sector, and the cost-effective provision of health
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care in Australia. There was much political debate over the impact of gene
patents upon research, health care and competition.

Along with biotechnology and pharmaceutical companies, GTG argued
that the current regime of patent law should not be changed, lest investment
in the marketplace be affected. Jacobson stated:

I see the patent process as a very wholesome process. It’s been around for 400
years. It started in Britain, but most countries in the world have adopted it,
modified it. It works very well. You interfere with that process, you interfere with
invention, you interfere with innovation, with risk taking. And, in fact, in
Australia, if you drastically interfere with an established process, you run the risk
of damaging or destroying biotechnology in Australia, which not only harms
biotechnology companies but it’s negative for Australian health care.140

GTG argued that isolated genetic materials and genetic products should be
regarded as ‘inventions’ rather than ‘discoveries,’ for the purposes of
Australian patent law. It argued against prohibitions in respect of the patent-
ing of genes, methods of human treatment, or medical diagnostics. GTG was
hostile to the idea that ethical and social concerns about patents on genetic
materials and technologies should be addressed through the patent system.
It denied that there was any need to make special provision for individuals
or groups whose genetic samples are used to make a patented invention, to
benefit from any profits from the patent. GTG argued that changes to the
requirements for patentability under Australian law for inventions involving
genetic materials and technologies would hinder Australia’s quest to be at the
cutting edge of global research and conflict with Australia’s obligations
under the TRIPS Agreement 1994.141

By contrast, health care providers, scientific groups and academics
argued that there was a need to reform the patent system in order to accom-
modate genetic technologies.142 Some considered solutions that regulated
the grant of patents, such as refining the standards of novelty, inventive step
and utility. Others considered whether there should be new defences to
claims of infringement of gene patents, such as where patents are used for
research, for private non-commercial purposes or for medical treatment.
Some supported solutions that regulated the exploitation and abuse of
patents. They investigated the circumstances in which Crown use,143 com-
pulsory acquisition144 and the compulsory licensing provisions145 of the
Patents Act 1990 (Cth) could be used.

Finally, a number of idealists expressed per se objections to the patent-
ing of genes and gene sequences. For instance, Graeme Suthers of the
South Australian Clinical Genetics Service argued that biological inven-
tions should not be allowed to be patentable subject matter: ‘The law
should be changed so that human genetic information cannot be placed
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under private control.’146 Such complaints were grounded in ethical con-
cerns about the commercialization of scientific discoveries.

A Final Report

The ALRC released an issue paper in July 2003,147 a discussion paper in
January 2004,148 and a final report in June 2004, which was tabled in
Parliament in August 2004.149 The leviathan 678-page final report contains
50 recommendations. The ALRC took a decidedly tentative approach in its
final report: ‘In view of the equivocal nature of evidence about adverse
impacts on research and healthcare, the ALRC considers that it should adopt
a cautious approach towards recommending radical changes in patent law
and practice.’150 The ALRC offered various recommendations for reform to
government, independent agencies, industry and funding agencies. It noted,
‘in a more complex environment in which authority is more diffused, modern
law reform efforts usually involve a mix of strategies, including legislation,
guidelines, principles, education programs, and changed practices’.151 As a
result, only a few policy recommendations required legislative action.

First, the ALRC recommended that the Australian Government reform
the Patents Act 1990 (Cth) to provide that an invention will satisfy the
requirement of usefulness in section 18(1)(c) of the Patents Act 1990 (Cth)
‘only if the patent application discloses a specific, substantial, and credible
use’.152 The law reform body observed the following: ‘The ALRC considers
that reform is needed to the way in which the usefulness of an invention is
addressed in the requirements for patentability.’153 Article 17.9.12 of the
Australia–United States Free Trade Agreement 2004154 declares, ‘Each
Party shall provide that a claimed invention is useful if it has a specific, sub-
stantial, and credible utility.’155 As a result of this Article, the Australian
Government will be obliged to adopt USPTO utility standards. Recently,
In re Fisher, the United States Court of Appeals for the Federal Circuit held
that Monsanto could not patent express sequence tags in respect of maize
because there was a lack of utility and a lack of disclosure.156 No doubt this
will also be a persuasive authority in Australia.

Second, the ALRC proposed that the Australian Government should
recognize a defence under patent law for experimental use:

The ALRC believes it is desirable to remove uncertainty about the existence and
scope of an experimental use exemption in Australian law. This approach
received broad support in submissions. The existing uncertainty is unhelpful to
the research community and commercial organisations. It has the potential to
result in under-investment in basic research; and to hinder innovation if
researchers become concerned that their activities may lead to legal action by
patent holders.157
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The ALRC rejected the narrow view of the research exemption adopted by
the US Court of Appeals for the Federal Circuit in Madey, which affirmed
that the defence was limited to actions performed ‘for amusement, to satisfy
idle curiosity, or for strictly philosophical inquiry’.158 It instead supported
the approach in the European Union, in which the defence of experimen-
tal use extended to research on a patented invention, but not with an inven-
tion. The ALRC concluded, ‘Moreover, basing a new provision on the
European Union model would promote harmonization of Australian
patent law with the law of a major trading bloc, and would give Australian
courts the benefit of considering European case law in applying the new
provisions.’159

Third, the ALRC proposed a number of amendments to the existing
compulsory licensing regime in chapter 12 of the Patents Act 1990 (Cth),
‘Given the unique nature of many biotechnology inventions, and hence
their possible lack of substitutability, the anti-competitive exploitation of
a patent could have significant implications for downstream research or
access to certain healthcare services.’160 The ALRC recommended that the
federal government should amend the Patents Act 1990 (Cth) to insert a
competition-based test as an additional ground for the grant of a compul-
sory licence. It believed that such a test would address those circumstances
in which there is a public interest in enhanced competition in a market, and
the patent holder has not met reasonable requirements for access to the
patented invention. The provision of compulsory licensing would be useful
in the future, if a company abuses its dominant market position. Such mea-
sures would also be relevant in circumstances where the patent holder
blocked access to inventions for research, treatments and diagnosis.

Fourth, the ALRC promoted the use or acquisition of patented tech-
nologies pursuant to the Crown use provisions in chapter 17 of the Patents
Act 1990 (Cth).161 The report observed: ‘These [Crown use] provisions may
be seen as a “safety valve” in particular cases, preventing the public inter-
est from being subverted by the patent system.’162 The ALRC advised that
the Commonwealth should amend the Patents Act 1990 (Cth) to clarify
that, for the purposes of the Crown use provisions, an invention is exploited
‘for the services of the Commonwealth or the State’ if the exploitation of
the invention is for the provision of health care services or products to
members of the public. Furthermore, it suggested that the Commonwealth
should amend the Patents Act 1990 (Cth) to provide that, when a patent is
exploited or acquired under the Crown use or Crown acquisition provisions
in chapter 17 of the Patents Act 1990 (Cth), the Crown must pay remuner-
ation or compensation.163

Finally, the ALRC considered the relationship between intellectual
property law and competition law in the context of biotechnology.164 The
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ALRC recommended that the Commonwealth should amend section
51(3) of the Trade Practices Act 1974 (Cth) (TPA) to clarify the relation-
ship between Part IV of the TPA and intellectual property rights. The
ALRC also advised that the Australian Competition and Consumer
Commission (ACCC) should develop guidelines to clarify the relationship
between Part IV of the TPA and intellectual property rights. The ALRC
envisaged that such guidelines should extend to the exploitation of intel-
lectual property rights in genetic materials and technologies, including
patent pools and cross-licensing. As the need arises, the ACCC should
review the conduct of firms dealing with genetic materials and technolo-
gies protected by intellectual property rights, to determine whether their
conduct is anti-competitive within the meaning of Part IV of the TPA. The
ALRC also recommended that Commonwealth, State and Territory
health departments, and other stakeholders, should make use of existing
complaint procedures under the TPA where evidence arises of conduct
that may have an adverse impact on medical research or the cost-effective
provision of health care.

Arguably, this reform agenda is a modest one. The solutions proffered by
the ALRC are aimed mainly at the exploitation of gene patents. The fun-
damental weakness of the final report was its failure to address the initial
grant of gene patents by the Patent Office. The ALRC failed to address
patent criteria dealing with the threshold of inventiveness, such as ‘novelty’
and ‘inventive step’. As a result, there remains a danger of the Patent Office
granting broad patents of dubious inventiveness under the Patents Act
1990 (Cth). Arguably, the ALRC should have sought to amend the Patents
Act 1990 (Cth) to raise the standards of ‘novelty’ and ‘inventive step’ in
section 18(1)(b).

In his dissenting judgment in Aktiebolaget Hässle v Alphapharm, Kirby
 observed that patents should only be granted if there is sufficient ingenu-
ity: ‘It is not diligence and determination or the input of time, labour, skill
and effort or the expenditure of resources that meet the criteria in the
Act.’165 His Honour argued that there was a need for the test of ‘novelty’
and ‘inventive step’ of the Patents Act 1990 (Cth) to reflect the complexi-
ties of contemporary science:

But the Act talks to science and invention at different stages. Its origins lie in
earlier centuries and nowadays science, in the field of nuclear physics and the
field of biology and in the field of informatics, has gone beyond the scope,
immediate Eureka-type exclamations, it is more complex, and therefore, if the
Act is to speak with relevance to science and technology as they exist today, the
ultimate question that has to be addressed is whether in that moving context
what is obvious moves with that change and therefore that with the advance of
the availability of information.166

Patent law and non-coding DNA 235



The ALRC should have also directed judges to attribute greater creativ-
ity and problem-solving skills to a person ‘skilled in the art’. McGill
University academics Richard Gold and Karen Durrell have argued that
‘the skilled reader permits the courts to introduce flexibility into patent law
so that the context in which inventions are made and used is considered’.167

These Canadian authors suggested that this device is particularly useful in
dealing with biotechnological inventions: ‘The use of the skilled reader
permits the adaptation of patent law in a flexible yet transparent manner
that at once ensures the continued relevance and functioning of patent law
with the ability to adapt the law to take into account the particularities of
new technologies such as biotechnology and information technology.’168

Perhaps the GTG patents on non-coding DNA and genomic mapping
would have never been granted if such rigorous standards had been in
place.

Furthermore, the ALRC was remiss in its failure to canvass a wider range
of patent infringement and exceptions to patent infringement. The intro-
duction of a defence of experimental use alone is insufficient. Given the
expansion of the scope of patentable subject matter, there is a need in turn
to broaden the range of exceptions to patent infringement. The ALRC
should have sought to take advantage of the flexibilities available for patent
exceptions under the TRIPS Agreement 1994. In addition, there should be
a defence in respect of personal, non-commercial use of patented inven-
tions. The federal government should also introduce a limited liability for
medical practitioners in respect of patent infringement. This position is a
necessary response given that methods of human treatment have been
treated as patentable subject matter.169 The report was also somewhat
hollow because it was reluctant to engage with the ethical concerns held by
many of the public in respect of gene patents. It is recommended that the
Patents Act 1990 (Cth) be amended to provide the requirement that a patent
can only be granted if there is evidence of informed consent and benefit
sharing.170 This requirement is a general one. It could arise in the context
of genetic testing and biomedical research.

B Government Responses

Some commercial entities sought to portray the report as showing no
empirical evidence of impacts on research and health care. GTG Director,
Deon Venter, argued, ‘The report points out that many of the fears
expressed about the much-touted negative impacts on research and
healthcare were groundless.’171 In response, GTG made the following con-
troversial comments about the verdict of the final report delivered by the
ALRC:
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GTG wishes to reaffirm it fully supports the work of ALRC. Indeed, GTG was
pleased to be invited twice, and to have appeared twice, before ALRC, to offer
its expertise and views to ALRC. In summary, ALRC has confirmed to GTG
that it saw no problem with GTG’s patents or licensing practices, and GTG is
pleased with the findings of ALRC.172

Such a gloss on the final report is inaccurate. The ALRC has given no such
public or private undertakings that it had no problem with GTG’s patents
or licensing practices. Indeed, the law reform body studiously avoided
dwelling upon any particular controversy in the belief that such an
approach would be unrepresentative. Instead, the ALRC offered general
recommendations on reforms to patent law and genetic technologies. It is
not the role of the law reform body to rule one way or the other upon the
legitimacy of GTG’s inventions. The validity of the patents and the legiti-
macy of the licensing practices is ultimately a matter for the Patent Office
and the courts.

It is fair to say that the ALRC did not favour the opponents of gene
patents. The law reform body was unwilling to tamper with the broad,
open-ended definition of ‘manner of manufacture’. Graeme Suthers
argued that patents should not be granted in respect of genes and gene
sequences on the grounds that they were mere scientific discoveries.173 By
contrast, GTG argued that isolated genetic materials and genetic products
should be regarded as ‘inventions’, rather than ‘discoveries’, for the pur-
poses of Australian patent law. The company argued against prohibitions
in respect of the patenting of genes and gene sequences. In the end, the
ALRC held that there should be no absolute prohibitions upon the patent-
ing of genes and gene sequences.

Ultimately, the ALRC did not accept the submissions of GTG that there
should be no reforms to the Australian patent system, and that the status
quo should be preserved. The Commission made a number of modest rec-
ommendations for reform of the Patents Act 1990 (Cth). The ALRC rec-
ommended the establishment of a defence of experimental use, despite the
protests of GTG that there was no need for such an exemption. The ALRC
also called for reforms to compulsory licensing, and Crown use, to enable
such mechanisms to be more accessible. By contrast, GTG was hostile to
government intervention in relation to patents that had been granted by the
Patent Office. In its view, the marketplace should resolve issues concerning
access to patented inventions.

The Federal Government showed some initial reluctance in tabling the
final report of the ALRC on gene patents and human health. In August
2004, there was a debate raging over whether the proposed Australia–United
States Free Trade Agreement 2004 would result in the evergreening of phar-
maceutical drug patents.174 The Liberal Federal Government argued that

Patent law and non-coding DNA 237



the patent system was working well, and there was no need to introduce
reforms to the implementing legislation. By contrast, the Opposition main-
tained that there was a need for amendments to discourage the evergreening
of pharmaceutical drug patents. In the end, the major parties agreed to pass
the Australia–United States Free Trade Agreement 2004 subject to the
amendments proposed by the Opposition. Once this controversy subsided,
the Federal Government released the final report of the ALRC on gene
patents and human health, in September 2004. There was little political
comment upon the findings of the final report, which was unsurprising
given that the federal election took place in October 2004.

Since its re-election, the Liberal Federal Government has yet to respond
to the recommendations of the law reform body in respect either of gene
patenting and human health, or of the protection of human genetic infor-
mation. There remain doubts as to whether the topic will be a legislative
priority. Particular issues have been hived off for further consideration by
other law reform bodies. The Advisory Council on Intellectual Property
has undertaken inquiries into both the defence of experimental use
and Crown Use.175 The government has yet to table its response to such
investigations.

The Federal Government added a competition test to the compulsory
licensing regime and expanded the scope of springboarding under the
Intellectual Property Laws Amendment Act 2006 (Cth). However, such
amendments are minor, and will do little to address the policy issues raised
by the Australian Law Reform Commission inquiry.

CONCLUSION

This chapter has considered the public debate over the patents held by GTG
in respect of non-coding DNA, haplotyping and genomic mapping. It has
suggested that such patents are deserving of particular attention, because of
both the exceptional breadth of their claims, and their potential impact upon
industry, science and health care. Professor John Mattick of the Institute for
Molecular Biosciences comments upon the scope of these patents: ‘I think
the chances they’ll be challenged somewhere are very, very high – simply
because unlike other patents, this one . . . claims provenance over 98% of the
human genome, and not just the human genome – the bovine genome, the
eucalyptus genome – any genome.’176 The important point is that the non-
coding DNA patents have a general application, and have been used in
research in the fields of agriculture, health and the environment. There has
been much animated discussion as to whether such far-reaching and extrav-
agant patent claims are sustainable in light of the scientific prior art.
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The robust licensing strategies of GTG have caused some consternation
amongst private biotechnology companies, health care providers and
public researchers. GTG has sought significant commercial licence fees
from an array of biotechnology companies who are engaged in genetic
testing of plants, animals and humans. The firm has hoped that companies
would be willing to pay royalties, rather than endure the expensive, risky
and time-consuming process of patent litigation. GTG has also sought
research licence fees from universities and research institutions. The
company has also sought to claim licence fees from public hospitals which
are conducting clinical genetic tests. Perhaps the licensing tactics of GTG
are symptomatic of a wider phenomenon. In response to its licensing strat-
egy, GTG has faced concerted opposition. Several private biotechnology
companies, most notably Applera, have questioned the validity of its
patents, in light of the scientific prior art. The ADHB took pre-emptive
action against GTG for groundless threats of legal proceedings. Some
private companies have voiced complaints about GTG in the media. The
Chief Scientist of Sequenom Inc complained that its tactics involved
‘blackmail’.177 Scientists from universities and public researchers have been
busy documenting scientific publications and research as prior art that
could undermine the validity of GTG’s patents. It is uncertain whether the
business model of GTG will be viable in the long term. In spite of its robust
approach, the company has struggled to generate profits from its licence
fees. The company has been investigated by the Australian Securities and
Investments Commission in respect of illicit share trading activity.178

Since the settlement of the legal actions with Applera and ADHB, GTG
has become embroiled in new conflicts. In August 2005, GTG and the agri-
cultural biotechnology firm, Monsanto, entered into negotiations surround-
ing the use of the non-coding DNA and genomic mapping patents.179 In
February 2006, Dr Jacobson of GTG alleged that Monsanto had infringed
its non-coding DNA patents through its DNA marker mapping and marker-
assisted breeding.180 In June 2006, Monsanto brought a legal action in the
United States District Court for the Eastern District of Missouri.181 The
company noted that ‘GTG’s aggressive actions have created a reasonable
apprehension on the part of Monsanto that it will face an infringement suit
under the non-coding DNA patents . . . based upon Monsanto’s activities in
using DNA markers.’182 Calling for a jury trial, Monsanto has sought a dec-
laration that a patent held by an Australian company, GTG, was invalid.
Alternatively, Monsanto sought a declaration that it was not infringing the
patent held by GTG. In June 2007, Monsanto and GTG announced a set-
tlement of the dispute, with the agricultural biotechnology company agree-
ing to pay the Melbourne company a fee of $US 5 million. There is also
emerging patent litigation in the United States District Court for the
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Southern District of New York between GE Healthcare Bio-Sciences Corp.
and GTG.183 The two companies are negotiating a resolution of this conflict.
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9. Still life with stem cells: patent law
and human embryos

In a beguiling and sometimes disturbing collection of art works, the
Australian artist Patricia Piccinini has explored social and ethical attitudes
to scientific developments in stem cell research and therapeutic cloning.1

Her painting of a child playing with strange blobs of humanoid matter,
Still Life with Stem Cells, was inspired by her first sight of stem cells pul-
sating in a petri dish:

Last year I saw one of those extraordinary things, which reminds me that what
I make is not so strange or far-fetched. As usual it was in a petri dish. This petri
dish contained a small layer of cells, a thin skin of biological matter that was
pulsating to rapid but steady rhythm. This was the first time that I had really seen
stem cells. These ones had been differentiated into heart cells and they were
doing what heart cells do; beating – flatly, geometrically, pointlessly. Stems cells
are base cellular matter before it is differentiated into specific kinds of cells like
skin, liver, bone or brain. Pure unexpressed potential, they contain the possibil-
ity for transformation into anything.2

The image, Still Life with Stem Cells, is an arresting one: it captures both a
curiosity and an enthusiasm for scientific breakthroughs in the field of stem
cell research and therapeutic cloning, together with a horror and revulsion
at manipulating essential human biological matter.

There has been a strong push by stem cell researchers, biotechnology
companies and pharmaceutical drug manufacturers to obtain intellectual
property rights in respect of stem cell research. Back in 1999, the peak
body, the Biotechnology Industry Organization (BIO), told Congress
about the desirability of patent protection in respect of stem cell research:

In regard to stem cell research, patents are vital and they should be freely trans-
ferable. These patents are essential to the continuation of stem cell research. No
money has yet been made from selling stem cell products. It is unreasonable to
expect any money to be made for many years to come from this research.3

BIO observed that patents would help scientific progress in this discipline:
‘Once boundaries are established and claims granted in an exciting field such
as stem cells, patents provide a powerful stimulus to competitive academic
groups and companies to improve on technologies and/or find new routes to
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achieve the same effects.’4 The peak body denied that patents would have an
adverse impact upon stem cell researchers and scientists: ‘Patents do not
block university researchers from conducting research on patented inven-
tions.’5 The peak body insisted that ‘patents increase the range of effective
products available to treat intractable diseases and improve social welfare’.6

Policy makers have been concerned that stem cell patents may impede
further research and development, particularly if the patent holders
license such patents exclusively or on restricted terms. There has been a
concern that the granting of broad patents to private companies would
impair further research and development. There have been anxieties
that patent holders could charge unreasonable fees for the use of their
inventions, or block access altogether. Arti Rai comments: ‘Control of
embryonic stem cell research by the private sector may have significant
justice-related consequences.’7 Law reformers have proposed a number of
general and specific mechanisms to facilitate access to stem cell technolo-
gies. Some have proposed a broad defence for experimental and research
use to facilitate access to both genetic technologies and stem cell research.
It has been suggested that patent pools, patent clearinghouses or collective
rights organizations might also help address difficulties in obtaining access
to patented stem cell lines and technologies. The provision of compulsory
licensing and Crown use would be useful in the future, if a company abuses
its dominant market position against rival research organizations in the
field of stem cell research. Such measures would also be relevant in cir-
cumstances where access to treatments and diagnosis was blocked by
misuse of patent rights. Some have contended that the development of
stem cell banks would help facilitate and regulate access to stem cell lines
by researchers. The United Kingdom Stem Cell Bank, for instance, seeks
to promote wider use of cells, and to facilitate the possibility of new dis-
coveries while protecting depositor intellectual property rights.8 There has
been scope for funding agencies to facilitate access to patented stem cell
lines.9

A number of opponents have maintained that stem cell research should
not be patentable subject matter, because human embryonic stems have the
potential to develop into human beings. For instance, Dr Warwick Neville,
an academic and a lawyer, representing the Australian Catholic Bishops
Conference, submitted: ‘The commodification of human life is inimical to
the recognition and protection of human dignity.’10 Such critics suggest
that stem cell patents represent an inappropriate commodification of
human biological material, and in particular human reproductive material.
Moreover, it has been alleged that stem cell patents violate fundamental
principles regarding the ownership of human beings and the free and
informed consent of the donor.
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This chapter considers the instrumental role played by patent law in
respect of stem cell research and therapeutic cloning. It examines the rela-
tionship between commercialization, access to essential medicines and
bioethics. Section one considers the debate over patent law and stem cell
research in Australia. It examines the legislative history behind section
18(2) of the Patents Act 1990 (Cth), which provides that ‘Human beings,
and the biological processes for their generation, are not patentable inven-
tions.’ It considers the interpretation of section 18(2) of the Patents Act
1990 (Cth) in two key decisions by the Deputy Commissioner of Patents:
Fertilitescentrum AB and Luminis Pty Ltd and Woo-Suk Hwang.11 Section
two examines the strong patent protection secured by the Wisconsin
Alumni Research Foundation (WARF) and Geron Corporation in respect
of stem cell research in the United States. It considers the challenge to the
validity of such patents in the United States Patent and Trademark Office
(USPTO) by the Californian-based Foundation for Taxpayer and
Consumer Rights, and the New York-based Public Patent Foundation.12 It
considers a number of mechanisms to safeguard access to stem cell lines,
and resulting drugs and therapies. Section three seeks to accommodate
ethical concerns within the framework of the patent system. It examines the
current indecision of the European Patent Office in respect of stem cell
patent applications, such as the ‘Edinburgh patent’, a WARF patent appli-
cation, and a California Institute of Technology (Caltech) patent applica-
tion.13 It also considers the inquiry of the European Group on Ethics in
Science and New Technologies into ‘The Ethical Aspects of Patenting
involving Human Stem Cells’.14

I LIFE SCIENTISTS AND CLONING COWBOYS

In 1990, Independent Senator Brian Harradine introduced amendments
into the Australian Parliament which became section 18(2) of the Patents
Act 1990 (Cth): ‘Human beings, and the biological processes for their gen-
eration are not patentable inventions.’ He sought to illustrate the intent of
his amendments:

Let me give an extreme example of a process which my amendment would pro-
hibit. I refer to the techniques that may well be developed for cloning a human
embryo at the four-cell stage. That is an example, albeit an extreme one, of the
type of technique or process which my amendment to this Bill would prohibit
from being patentable.15

At the time, the amendments were criticized for a lack of clarity. Democrat
Senator John Coulter queried: ‘What are the biological processes for the
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generation of human beings?’16 It is difficult to ascertain the scope of the
excluded subject matter.

In its submission to the House of Representatives Standing Committee
On Legal And Constitutional Affairs, IP Australia emphasized economic
concerns related to the patenting of new technologies, and played down
matters of ethics and social policy.17 The organization maintained that
section 18(2) of the Patents Act 1990 (Cth) prohibits human cloning, but
not stem cell research:

It is the understanding of IP Australia that its practice in granting patents for
inventions involving human genes, cell lines and tissue is consistent with the pro-
visions of subsection 18(2) of the Act. This is premised on a widely accepted
view that human genes, cell lines and tissues are not regarded as human beings,
as distinct from foetuses and embryos which are regarded as human beings and
hence are not patentable.18

In 2004, the Australian Patent Office at IP Australia had the opportunity
to interpret section 18(2) of the Patents Act 1990 (Cth) in two key decisions,
Fertilitescentrum AB and Luminis Pty Ltd and Woo-Suk Hwang.19 The
Deputy Commissioner of Patents took a liberal interpretation of the
clause, leaving room for embryonic stem cell research to be patentable
subject matter in certain circumstances. Such a progressive view of the
clause may run counter to the original intentions of Independent Senator
Brian Harradine, an ardent opponent of embryonic stem cell research.

A Fertilitescentrum AB and Luminis Pty Ltd

In 2004, the Australian Patent Office made its first ruling on the meaning of
section 18(2) of the Patents Act 1990 (Cth) in the matter of Fertilitescentrum
AB and Luminis Pty Ltd.20

Fertilitescentrum AB and Luminis Pty Ltd filed an Australian Patent
application No 44916/99 that disclosed and claimed an invention related to
their discovery that a substance called ‘granulocyte-macrophage colony-
stimulating factor (GM-CSF)’ was effective at substantially increasing the
proportion of early embryos that develop to blastocyst and increasing the
proportion of those embryos that continue to expanded blastocyst and
then hatched blastocyst stages of development.21 The substance is appar-
ently present in the natural environment of the fallopian tube. The inven-
tion involved ensuring that it was present in an IVF environment. The filed
patent application included claims to a culture medium, to a method of
growing preblastocyst human embryos, and an IVF programme. The key
claim was claim 10: ‘A method of growing preblastocyst human embryos,
the method including the step of incubating the embryos in vitro in a
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culture medium containing an effective amount of human GM-CSF to
increase the chance of implantation of the embryos, the amount of the
GM-CSF being sufficient to increase the proportion of blastocysts formed
from the preblastocyst embryos when compared to embryos incubated in a
medium lacking GM-CSF.’ 22

In the course of examination, the examiner at IP Australia objected to
the claims to the method of growing preblastocyst human embryos, and the
IVF programme, as being contrary to section 18(2) of the Patents Act 1990
(Cth). The examiner was of the view that the claimed method was a step
along the path of generating a human being, and is therefore covered by the
exclusion. In rejoinder, the applicant has deleted the claims to the IVF pro-
gramme, but has maintained that the claims to the method of growing the
human embryo did not offend against section 18(2) of the Patents Act 1990
(Cth). The applicant argued that the invention was merely a treatment of a
human being, rather than a method of generating a whole human being.

In his decision, the Deputy Commissioner of Patents, Dave Herald,
observed that section 18(2) of the Patents Act 1990 (Cth) was an enigmatic
clause, which had not yet been elucidated by either the Australian Patent
Office or the courts:

This section, which superficially looks very simple, has the inherent difficulty of
defining the exclusion by reference to ‘human beings’, without any definition of
what constitutes a ‘human being’. Reproductive technology exposes a range
of fundamental issues concerning the nature of human life vis-à-vis human
beings – issues that are essentially ethical or moral in nature, with no clear
scientific answer.23

The Deputy Commissioner of Patents noted that the definition of a human
being raised a host of ethical and social issues.

Favouring a developmental approach to the definition of a human being,
the Deputy Commissioner provided this interpretation of section 18(2) of
the Patents Act 1990 (Cth):

The correct interpretation of section 18(2) is ascertained by recognizing a human
being as being in the process of generation from the time of the processes that
create a fertilized ovum (or other processes that give rise to an equivalent entity)
up until the time of birth.

The prohibition of ‘human beings’ in my view is a prohibition of patenting of
any entity that might reasonably claim the status of a human being. Clearly a
person that has been born is covered by this exclusion. But to the extent that
there is a process of generation of a human being that lasts from fertilisation to
birth, I consider that a fertilised ovum and all its subsequent manifestations are
covered by this exclusion.

The prohibition of ‘biological processes for (the generation of human beings)’
clearly covers all biological processes applied from fertilisation to birth – so long
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as the process is indeed one that directly relates to the generation of the human
being. I also consider the exclusion of biological processes includes the processes
of generating the entity that can first claim a status of human being. For
example, processes for fertilising an ovum; processes for cloning at the four–cell
stage by division; processes for cloning by replacing nuclear DNA.24

It is somewhat debatable whether the ‘developmental’ interpretation
adopted by the Australian Patent Office of section 18(2) of the Patents Act
1990 (Cth) would be compatible with the intention of its drafter, Senator
Brian Harradine, a notable opponent of both stem cell research and ther-
apeutic cloning. Applying this interpretation of section 18(2) of the Patents
Act 1990 (Cth), Herald ruled that the patent application fell within the
scope of the exclusion, because ‘the process is one that directly relates to
the generation of a human being’.25 Accordingly, Herald directed the
patent applicant to delete claims 10 to 23 from the patent application, as
they were contrary to section 18(2) of the Patents Act 1990 (Cth).

B Woo-Suk Hwang

In 2004, Woo-Suk Hwang and his collaborators at the Seoul National
University in South Korea claimed to have isolated embryonic stem cells
through somatic cell nuclear transfer and generated the cell line (SCNT-
hES 1).26 The researchers claimed to have improved the efficiency of the
technique in further research, using fewer human eggs to generate patient-
specific embryonic stem cell lines.27

As part of this pioneering research, Hwang filed an Australian patent
application in April 2003. During examination of this application, the
examiner at IP Australia raised objections under section 18(2) of the
Patents Act 1990 (Cth). That application lapsed through failure to gain
acceptance within the 21-month period allowed.

Hwang filed a second patent application before the parent application
lapsed.28 The application claimed a method of producing a hybrid embryo
using inter-species nuclear transplantation techniques. Specifically, the
embryo was created by transferring the nucleus of a human cell into a
bovine ovum, and activating the ovum. The specification contained 12
claims, all dependent on claim 1. Claim 1 is described as ‘a method for pro-
ducing chimeric embryos derived by nuclear transfer using human cells as
nucleus donors and enucleated bovine oocytes as recipients’.29 The method
adopted by Hwang creates an embryo where the nuclear DNA is human,
and the mitochondrial DNA is bovine.

On 28 January 2004, the examiner at IP Australia objected to the claims
being in contravention of section 18(2) of the Patents Act 1990 (Cth) and
also under s.50(1) of the Patents Act 1990 (Cth) asserting that the claimed
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invention was contrary to the Prohibition of Human Cloning Act 2002
(Cth). The examiner’s report was also accompanied by a hearing notice,
with advice that the Commissioner intended to refuse the application.

In the hearing, Herald considered whether the patent application violated
section 18(2) of the Patents Act 1990 (Cth); and section 50(1) of the Patents
Act 1990 (Cth).30 He noted that the case was factually distinct from the previ-
ous decision in Fertilitescentrum AB and Luminis Pty Ltd in two important res-
pects: first, there was no step of fertilization per se; and, second, the embryo
was a hybrid involving both human and bovine DNA. Herald held that the
patent application offended section 18(2) of the Patents Act 1990 (Cth):

The embryo produced by the claimed process has both human and bovine DNA
present. It is clear that the nuclear DNA is intended to be entirely human DNA.
The mitochondrial DNA, which essentially is relevant to the energy use of the cell,
is entirely bovine. The primary physical characteristics of mammals are governed
by the nuclear DNA of the cells. In my view, the presence of the bovine mito-
chondrial DNA does not take away the essentially human characteristic of the
embryo that is determined by the nuclear DNA. That is, the embryo that is pro-
duced by this method – while being hybrid – is properly described as human.31

Accordingly the Deputy Commissioner of Patents was satisfied that the
claimed method fell within the exclusion of section 18(2) of the Patents Act
1990 (Cth), because it was a method for the generation of a human being.

Herald also considered whether the patent application was invalid under
section 50(1) of the Patents Act 1990 (Cth), because it related to ‘an inven-
tion the use of which would be contrary to law’. He noted that ‘this provi-
sion is rarely invoked, and there is little precedent for its operation’.32 The
Australian Patent Office Manual of Practice and Procedure seems to envis-
age that the ‘contrary to law’ provision would deal with criminal acts.33 The
Deputy Commissioner of Patents observed:

The Manual suggests that a relevant consideration is whether there are any uses
of the invention that would not be contrary to law. While it might be thought
that the method might have application in mammals other than humans, both
the description and claims are specific in the application of the invention to
humans only . . . The invention claimed in the present case is very clearly con-
trary to the Prohibition of Human Cloning Act 2002. Furthermore, in my view
the prohibitions in s.20 of that Act are of a nature such that the prohibition is
unlikely to be ephemeral.34

The Deputy Commissioner of Patents observed that section 20 of the
Prohibition of Human Cloning Act 2002 (Cth) provided that it was an
offence intentionally to create a chimeric or hybrid embryo, and was subject
to a maximum penalty of ten years’ imprisonment. He also noted that
section 14(d) of the Prohibition of Human Cloning Act 2002 (Cth) provided
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that a hybrid embryo included ‘an animal egg into which the nucleus of a
human cell has been introduced’. Herald observed that ‘the product of the
present method is a hybrid embryo within the meaning of this Act’.35

Accordingly, the Deputy Commissioner of Patents was satisfied that the
patent application should be refused under section 50(1)(a) of the Patents
Act 1990 (Cth) by reason of its being contrary to law.

It is surprising that this significant decision has received little academic
analysis or commentary, especially given the prominence of Woo-Suk
Hwang and the novelty of the technology. It is worth highlighting a number
of notable features of this judgment. First, the decision is significant in that
it reinforces the approach taken by the Australian Patent Office to section
18(2) of the Patents Act 1990 (Cth). However, it is worth noting that this
interpretation of section 18(2) of the Patents Act 1990 (Cth) has yet to be
confirmed by the Federal Court of Australia or the High Court of Australia.
Second, the judgment demonstrates that the ‘contrary to law’ provisions are
not dead letters in Australian patent law, as hitherto thought. The discretion
to refuse a patent application claiming an invention whose use would be
‘contrary to law’ may be relevant in future patent applications in the field of
stem cell research and therapeutic cloning.36 Third, it is worth noting that
the Australian Patent Office declined to invoke the ‘generally inconvenient’
proviso. In recent cases, the Federal Court has declined to rely upon the
‘generally inconvenient’ proviso, in relation to methods of human treatment
and business methods.37

In 2005, Professor Woo-Suk Hwang was accused of scientific miscon-
duct and fraud in relation to his work in respect of somatic cell nuclear
transfer technology.38 He was labelled a ‘cloning cowboy’ by bioethics
expert Professor Peter Glasner.39 In 2006, a Seoul National University
investigation found that Hwang had fabricated scientific evidence for nine
of 11 stem cell lines. The scientist retracted his publication in the presti-
gious journal Science, in light of such revelations. Hwang was indicted in
2006 on charges of fraud and embezzlement in respect of misuse of
research funds. He was also accused of breach of bioethics regulations
because he obtained human eggs from donors, without full and informed
consent. Furthermore, he erred in seeking eggs from junior researchers for
his research, and paying the donors of such eggs. Hwang has resigned in
disgrace from Seoul National University. He is subject to ongoing
inquiries and court proceedings.

In a soul-searching article, Lawrence Ebert has observed that the Hwang
scandal has raised questions about maintaining quality control in assess-
ing patent applications: ‘The failure of editors and referees of the journal
Science to detect the fraud in manuscripts of Woo-Suk Hwang prior to
publication, and the widespread acceptance of the work after publication,
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illustrates some difficulties in relying on peer review to authenticate
the validity of scientific work.’40 Patent Offices retain the discretion to
revoke patent applications in the case of fraud or misrepresentation. There
remain unresolved disputes regarding the priority of patent applications
in respect of somatic cell transfer technology between Hwang and the
Seoul National University, and Gerald Schatten and the University of
Pittsburgh.41

C Australian Law Reform Commission

There has been much parliamentary debate over patent law and stem cell
research in Australia.42 There has also been much policy discussion
about the ethical regulation of stem cell research.43 In Australia, the House
of Representatives Standing Committee on Legal and Constitutional
Affairs has released its report entitled Human Cloning: Scientific, Ethical
and Regulatory Aspects Of Human Cloning and Stem Cell Research.44 The
Senate Committee on Community Affairs also produced a report on the
Research Involving Embryos Act 2002 (Cth) and The Prohibition of Human
Cloning Act 2002 (Cth).45 There were a number of submissions which con-
sidered patent law and stem cell research. IP Australia put forward a sub-
mission which outlined its philosophy and practice in this particular area.
There were a range of comments from Australian companies which were
undertaking stem cell research. There were also a number of submissions
which raised ethical objections to the patenting and commercialization of
stem cell research. Lamentably, there was little sustained discussion of
intellectual property in the final parliamentary reports. Such issues were
considered to be secondary and ancillary to the regulation of stem cell
research.

In April 2003, the United Kingdom Patent Office issued a Practice Note
setting out its general approach to patent applications claiming stem cells
derived from human embryos and processes involving human embryonic
stem cells.46 The Practice Note indicates that each patent application will
be assessed on its merits, but goes on to provide as follows:

● processes for obtaining stem cells from human embryos are not patentable
because the Patents Act 1977 (UK) provides that uses of embryos for indus-
trial or commercial purposes are not patentable inventions;

● ‘human totipotent cells’ are not patentable because they have the potential
to develop into an entire human body, and the human body at its various
stages of its formation and development is excluded from patentability under
the Patents Act 1977 (UK); and

● ‘human embryonic pluripotent stem cells’ will be patentable if such inven-
tions satisfy the statutory criteria for patentability because such stem cells do
not have the potential to develop into an entire human body.47
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In addition, the United Kingdom Patent Office has concluded that the com-
mercial exploitation of inventions involving human embryonic pluripotent
stem cells is not, as a general matter, contrary to public policy or morality
in the United Kingdom.

In 2004, the Australian Law Reform Commission provided a review of
the issues concerning patent law and stem cell research.48 The Commission
recommended that IP Australia should develop Stem Cell Examination
Guidelines along the lines of the Practice Note issued by the United
Kingdom Patent Office. It observed: ‘In developing the proposed Stem Cell
Examination Guidelines, the distinctions drawn by the UK Patent Office
between totipotent and pluripotent cells may provide a helpful way to
approach the application of section 18(2) of the Patents Act to inventions
involving embryonic stem cell technologies.’49

In light of the decisions of the Deputy Commissioner of Patents and the
report of the Commission, IP Australia has revised its examination guide-
lines regarding stem cells. The IP Australia Manual provides this advice to
its examiners:

The approach to be taken deals with whether the cells have an inherent capa-
bility to produce a human being. Human totipotent cells . . . possess the ability
to form the entire range of cell types present in a human being, in the placenta
and in other supporting tissues necessary for development of an embryo in
utero. As a consequence . . . totipotent cells are excluded under s.18(2).
Although . . . similar to stem cells in that they have the ability to give rise to a
wide range of cells types . . . they are not generally accepted as such. Human
stem cells are generally pluripotent or multipotent and unlike totipotent cells
do not have the inherent capability to produce a human being. Human embry-
onic stem cells are pluripotent cells . . . they are not capable of producing cells
for the placenta or other supporting tissues necessary for foetal development.
Therefore isolated pluripotent human embryonic stem cells per se are not
excluded under s.18(2).50

This approach to patent law and stem cell, with its demarcation between
pluripotent, totipotent and multipotent stem cells, seems to be closely mod-
elled on that of the United Kingdom Patent Office.

II AN 800-POUND GORILLA: THE WISCONSIN
ALUMNI RESEARCH FOUNDATION AND
GERON CORPORATION

The United States Patent and Trademark Office (USPTO) has long had a
policy of banning human being and human embryo patents on the grounds
that they would violate the 13th Amendment prohibiting slavery.51
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In July 2003, Congressman Dave Weldon, MD, a Republican Doctor
from Florida, attached a rider to the Consolidated Appropriations Act 2004
(US) that would prohibit patents on human organisms. The wording of the
bill stated: ‘None of the funds appropriated or otherwise made available
under this Act may be used to issue patents on claims directed to or encom-
passing a human organism.’ Congressman Weldon commented on the
intent of this bill:

Technology proceeds at a rapid rate, bringing great benefits to humankind, from
treatments of disease to greater wealth and greater knowledge of our world.
However, sometimes technology can be used to undermine what is meant to be
human, including the exploitation of human nature for the purpose of financial
gain. I recognize that there are many institutions . . . that have extensive patents
on human genes [and] human stem cells. This would not affect any of those
current, existing patents.52

The Consolidated Appropriations Act 2004 (US) was passed by the United
States Congress, and approved by President George W. Bush. In 2006, the
President vetoed a Congressional Bill, the Stem Cell Research Enhancement
Act 2005 (US), which would have allowed for public funding in respect of
embryonic stem cell research. He commented:

Like all Americans, I believe our Nation must vigorously pursue the tremendous
possibilities that science offers to cure disease and improve the lives of millions.
Yet, as science brings us ever closer to unlocking the secrets of human biology,
it also offers temptations to manipulate human life and violate human dignity.
Our conscience and history as a Nation demand that we resist this temptation.
With the right scientific techniques and the right policies, we can achieve
scientific progress while living up to our ethical responsibilities.53

As a result of this veto, private biotechnology companies retained their
vanguard position in respect of embryonic stem cell research in the United
States.

A Wisconsin Alumni Research Foundation

The USPTO has adopted the position that purified and isolated stem cells
are patentable subject matter.54 The organization has been criticized for
granting broad patents in respect of stem cell research. Seth Shulman
observes: ‘Perhaps the biggest lesson of all, though, surrounds the chronic
myopia of the U.S. Patent and Trademark Office in awarding such need-
lessly all-encompassing patents as it has in this field.’55

The University of Wisconsin was the main beneficiary of President
George W. Bush’s decision to limit federal funding of stem cell research to
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existing stem cell lines, because it held extensive patents in respect of
primate and human embryonic stem cell research. In November 1998, Dr
James Thomson of the University of Wisconsin first isolated and cultivated
pluripotent human embryonic stem cells. His team established five
unmodified human embryonic stem cell lines. Through the Wisconsin
Alumni Research Foundation (WARF), he filed for a patent on 26 June
1998. After overcoming initial doubts from the patent examiners,56

Thomson was issued on 13 March 2001 with US Patent No: 6 200 806, with
the title ‘Primate Embryonic Stem Cells’.57 The patent broadly covers both
the method of isolating human embryonic stem cells and the five
unmodified stem cell lines themselves. Thomson also received patents in
respect of related technologies: US Patent No: 5 843 780 and US Patent No:
7 029 913.58 The technology transfer unit, WARF, was proud of its sub-
stantial intellectual property holdings.59

Prompted by a moratorium on federal funding of human embryonic
stem cell research, WARF licensed the patent to the private firm Geron
Corporation in return for research funding. Under a first licence agree-
ment, WARF granted to Geron exclusive rights to develop and commer-
cialize the unmodified stem cell lines isolated by Thomson into six specific
modified stem cell lines, relating to liver, muscle, nerve, pancreas, blood and
bone cells. The Foundation retained the right to distribute its unmodified
stem cell lines to the academic research community.

On 13 August 2001, WARF filed a lawsuit against Geron, contesting
the company’s rights to additional human embryonic stem cell types.60

This legal action was prompted, in part, by government pressure and
media scrutiny. As Rai and Eisenberg observe: ‘Exclusive licenses on
research tools with potentially broad applications threaten to throttle
scientific progress by limiting the number of players in a developing
field.’61

On 26 July 2001, Geron exercised an option contained in the first licence
to claim 12 additional stem cell types.62 WARF argued that the option had
expired a week earlier and that the use of the option could be denied at
WARF discretion. The dispute was settled out of court.63 On 9 January
2002, WARF and Geron signed a new licence that gives Geron

(a) Exclusive rights to develop therapeutic and diagnostic products from three
types of human embryonic stem cells (nerve, cardiac muscle and pancreas
cells);

(b) Non-exclusive rights to develop therapeutic and diagnostic products from
three further human embryonic stem cell types (blood, cartilage and bone
cells); and

(c) Non-exclusive rights to develop research products in six human embryonic
stem cell types.
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Furthermore, WARF and Geron agreed to grant research rights to existing
human embryonic stem cells patents and patent filings to academic and
governmental researchers without royalties or fees.

David Earp, Geron’s vice president of intellectual property, discusses the
intellectual property portfolio licensed to Geron by the WARF: ‘Our patent
portfolio includes issued U.S. patents for primate and human embryonic
stem (ES) cells and human embryonic germ (EG) cells, as well as over 50
patent applications pending around the world covering many aspects of
human embryonic stem cell culture, production, differentiation and uses in
cellular reprogramming.’64

However, the managing director of WARF, Carl Gulbrandsen, has
sought to allay such fears:

I don’t want people to see us as an 800-pound gorilla. We will work very hard
with the government to make sure that there is access to this technology and that
our patents are not an impediment to researchers.65

On 5 September 2001, the National Institutes of Health signed an agree-
ment with the WiCell Research Institute.66 The memorandum of under-
standing covered both access to intellectual property and tangible property
held by the WARF. The Parties agreed that Wisconsin Patent Rights are
to be made available without cost for use in the biomedical research
programme subject to a number of conditions. First, the Patent Rights
only may be used in certain programmes in compliance with the law.
Additionally, NIH researchers have to send a yearly notification saying that
they are using the cells in accordance with the law. Second, WiCell agreed
to allow the Patent Rights to be used in research programmes involving
other materials. Finally, the parties agreed that the Wisconsin Patent rights
may be used in public research to make patentable inventions, which them-
selves may eventually be the basis of commercial products that benefit
human health.

B The Foundation for Taxpayer and Consumer Rights and the Public
Patent Foundation

In 2004, 59.1 per cent of the California electorate endorsed Proposition 71,
also known as the Stem Cell Research and Cures Act 2004 (California).67 This
measure established a new state medical research institute, the Californian
Institute for Regenerative Medicine, and authorized the issuance of $3
billion in state general obligation bonds to provide funding for stem cell
research and research facilities in California.68 Bioethics expert Glenn
McGee observed that Californian voters were upset that such funding of
stem cell research could be hampered by patents:
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The taxpayers of California are none too pleased either. The $3 billion, they are
beginning to gripe, was to go to stem cell research, and they’re furious that
someone who filed a patent on looking at the human embryo could collect roy-
alties every time an embryonic stem cell is made, or used in a discovery, regard-
less of whether that cell came from Wisconsin.69

WARF general counsel Elizabeth Donley said that WARF would demand
licence fees and payments on all embryonic stem cell research in California,
funded under Proposition 71.70

In 2006, the Los Angeles-based Foundation for Taxpayer and Consumer
Rights and the New York-based Public Patent Foundation (the Foundations)
requested the USPTO to engage in a re-examination of the claims of three of
the Thomson patents: US Patent Nos: 5 843 780, 6 200 806 and 7 029 913.71

The two organizations were concerned that the patents were causing
significant public harm, because they had proved to be an impediment to
stem cell research:

By demanding significant financial consideration before allowing research to be
performed, the owner of the ’780, ’806 and ’913 patents is impeding, and in some
cases literally stopping, domestic human ES cell research at its infancy. This not
only harms scientific advance here in the United States, it also has a harmful eco-
nomic impact on Americans by diverting taxpayer dollars meant for research to
pay for licensing fees. In the words of one industry insider, this aggressive patent
assertion is ‘stifling industrial research and investment.’72

The Foundations argued that the patents 5 843 780 and 6 200 806 were
invalid because they had been anticipated, and, in any case, were obvious.
The organizations submitted that patent 7 029 913 was obvious in light of
the prior art. The Foundations maintain that four pieces of prior art – one
prior patent and three scientific publications – called into question the
validity of the Thomson patents, because they demonstrated how to derive
embryonic stem cells in various animals, including mice, pigs and sheep.

The Foundations referred to a patent granted to an Australian inventor,
Robert Lindsay Williams, who was working for AMRAD, on 24 November
1992.73 The submission notes: ‘Williams taught a method for isolating ES
cells of various animals, including specifically humans.’74 The Foundations
argued that the Williams patent anticipates both the Thomson patents
5 843 780 and 6 200 806, which claimed the earliest priority date of 20
January 1995. The submission provides tabular comparisons of the patent
claims of Williams and Thomson.

The Foundations also cited as prior art two book chapters, written in
1983 and 1987, by Elizabeth Robertson, now at Oxford University in
England; and a research paper published in 1990 by Jorge Piedrahita, now
at North Carolina State University in Raleigh.75 The submission noted that
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Robertson had conducted significant research on isolating mice embryonic
stem cells. ‘More than a decade before the initial application leading to the
’780 patent was filed, Robertson 1983 taught a step-by-step process for iso-
lating pluripotential mammalian ES cells.’76 It added: ‘A few years later,
Robertson 1987 again taught the step-by-step process for isolating pluripo-
tential mammalian ES cells, this time giving even further detail regarding
each specific step.’77 Similarly, Piedrahita taught a method of isolating
murine (rodent), porcine (pig) and ovine (sheep) embryonic stem cells.

Dr Jeanne Loring, a stem cell scientist at the Burnham Institute for
Medical Research, filed a statement supporting the groups’ challenges.78

She observed: ‘The real discovery of embryonic stem cells was by Martin
Evans, Matt Kaufman and Gail Martin in 1981, and none of these scien-
tists considered patenting them.’79 Loring concluded: ‘It is outrageous that
WARF claimed credit for this landmark discovery nearly 15 years after it
was made.’80

James Thomson has defended the validity of the patents. He has empha-
sized that no scientists were able to grow the cells from humans before he
did:

Although sometimes things seem obvious in retrospect, it is curious that no one
accomplished the derivation of human (embryonic stem) cells between 1981 . . .
and 1998. Some very good, simple ideas only seem obvious afterwards.81

He maintained that the opponents of WARF’s patents wanted the
California Institute for Regenerative Medicine to profit from future patents
on discoveries made through its stem-cell research initiative: ‘The only real
difference is that the CIRM-funded patents will largely benefit California,
and the WARF patents largely benefit Wisconsin.’82

C United States Patent and Trademark Office Ruling

On 30 March 2007, the USPTO upheld the challenges by the consumer
advocates to the three patents on human embryonic stem cells held by
WARF, finding that the inventions were obvious in light of the prior art and
the declaration by Dr Jeanne Loring. Its key decision in respect of US
Patent No: 5 843 780 said:

It would have been obvious to one skilled in the art at the time the invention was
filed to the method of isolating ES cells from primates and maintaining the iso-
lated ES cells on feeder cells for periods longer than one year. A person skilled
in the art would have been motivated to isolate primate (human) ES cells, and
maintained in undifferentiated state for prolonged periods, since ES cells are
pluripotential and can be used in gene therapy.83
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Similar findings were made in respect of US Patent Nos: 6,200,806 and
7,029,913.84

The Foundation for Taxpayers and Consumer Rights was triumphant at
the decision. John M. Simpson observed: ‘This is a great day for scientific
research.’85 Dr Jeanne Loring was also pleased by the outcome:

The real discovery of embryonic stem cells was by Martin Evans, Matt
Kaufman, and Gail Martin in 1981, and none of these scientists considered
patenting them. It is outrageous that WARF claimed credit for this landmark
discovery nearly 15 years after it was made.86

The director of the Public Patent Foundation, Dan Ravicher, was hopeful
that WARF would drop all its claims in light of the ruling of the USPTO:
‘This rejection is substantial, and it will cause a significant deterioration in
the impact the patents will have in the marketplace.’87 WARF intends to
challenge the rulings of the USPTO. The managing director, Carl
Gulbrandsen, commented:

WARF has absolute confidence in the appropriateness and legitimacy of these
patents. It is inconceivable to us that Dr. Thomson’s discovery, which Science
magazine heralded as one of the greatest scientific discoveries in history, would
be found to not be worthy of a patent.88

The patents will remain in force until the matter is resolved. If the decision
of the USPTO stands, both United States and international researchers will
have the freedom to conduct stem cell research, without fear of infringing
these key WARF patents.

III A SECULAR CLOISTER: THE EUROPEAN
PATENT OFFICE

One-time Swiss Patent examiner, Albert Einstein, observed in his corre-
spondence that the patent office was a ‘secular cloister’.89 This metaphor is
an apt description. It helps evoke the insular attitude of patent adminis-
trations to matters of public policy.

The dominant sentiment within the courts and the patent offices is that
ethical considerations are necessarily extrinsic to patent law. As Benjamin
Enerson has observed: ‘The patent system should not become a theater for
judging the morality of controversial inventions.’90 Furthermore, Bently
and Sherman observe:

One of the defining features of patent law, at least up until its encounter with
biotechnology, was that it was treated as if it was hermetically sealed, closed off
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from external considerations. Modern patent law is characterized not only by its
highly technical and specialized nature but also by its startling and marked iso-
lation from matters cultural, political and ethical.91

IP Australia has baulked at taking into account ethical considerations in the
examination of patent applications. The Australian Patent Office Manual of
Practice and Procedure of November 1999 asserts that it is inappropriate for
the patent office to deal with matters of ethics and social policy.92 Similarly,
the United States Patent and Trademark Office has been reluctant to take
into account questions of public order and morality. Famously, it avoided
dealing with such questions when Stuart Newman and Jeremy Rifkin put
forward patent applications in respect of chimeras.93

By contrast, the European Union makes explicit provision for opposition
on the grounds of public order and morality under the European Union
Directive on the Legal Protection of Biotechnological Inventions 1998 (EU).
Article 6(1) provides: ‘Inventions shall be considered unpatentable where
their commercial exploitation would be contrary to ordre public or moral-
ity; however, exploitation shall not be deemed to be contrary merely because
it is prohibited by law or regulation.’ Article 6(2) stipulates that certain par-
ticular inventions shall be considered to be unpatentable, including:

(a) processes for cloning human beings;
(b) processes for modifying the germ line genetic identity of human beings;
(c) uses of human embryos for industrial or commercial purposes;
(d) processes for modifying the genetic identity of animals which are likely to

cause them suffering without any substantial medical benefit to man or
animal, and also animals resulting from such processes.

Such ethical considerations were evident in patent applications by Edinburgh
university, the WARF and CalTech.

In 2002, the European Group on Ethics in Science and New Technologies
released its report on ‘The Ethical Aspects of Patenting involving Human
Stem Cells’.94 The majority of the Group was of the opinion that isolated
stem cells which have not been modified do not, as product, fulfil the legal
requirements to be seen as patentable, especially with regard to industrial
applications.95 In addition, such isolated cells are so close to the human
body, to the foetus or to the embryo they have been isolated from that their
patenting may be considered as a form of commercialization of the human
body. When unmodified stem cell lines are established, they can hardly
be considered as a patentable product. Such unmodified stem cell lines,
indeed, do not have a specific use but a very large range of potential unde-
scribed uses. Therefore, to patent such unmodified stem cell lines would also
result in broadly framed patents. The Group maintained that only stem cell
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lines which have been modified by in vitro treatments, or genetically
modified so that they have acquired characteristics for specific indus-
trial application, fulfil the legal requirements for patentability.96 As to the
patentability of processes involving human stem cells, whatever their source,
there is no specific ethical obstacle, in so far as they fulfil the require-
ments of patentability: the criteria of novelty, inventive step and industrial
application.

The recommendations of the European Group on Ethics in Science and
New Technologies have been met with some hostility from members of the
patent profession. R. Stephen Crespi is particularly critical that the dis-
tinction drawn between modified and unmodified stem cells has no basis in
patent law.97 The patent attorney laments that the ‘report has, in my view,
side-stepped the most difficult questions and has settled for devising its own
patentability criteria, of which the key opinion is that only stem cells that
have been modified by in vitro treatment or genetic modification can be
considered fit subject-matter for patents’.98

In 2005, the president of the European Patent Office, Alain Pompidou,
commented that the European Patent Office will not patent any embryonic
stem-cell technology for the time being, because ‘there are too many ethical
aspects that have not been resolved at the political level’.99 He observed that
there was a lack of consensus about the topic of stem cell patents amongst
both the members of the European Patent Office and the European Union:
‘The European Patent Office needs to take note of the European Union’s
political climate.’100 Pompidou noted that the European Patent Office had
not approved any of the three patent applications in respect of stem cell
research. He expressed concern that any patent granted in respect of stem
cell research would trigger protests similar to those that surrounded patents
for genetically modified organisms. The European Patent Office has been
worried that it would not receive political backing from the European
Commission to defend itself against such action in the wake of a human
embryonic stem-cell patent.

A The Edinburgh Patent

The ‘Edinburgh’ patent is European patent No. EP 0695351, with the title
‘Isolation, selection and propagation of animal transgenic stem cells’.101

The patent relates to an invention in the field of developmental biology. It
describes a method of using genetic engineering to isolate stem cells
(including embryonic stem cells) from more differentiated cells in a cell
culture in order to obtain pure stem cell cultures. Holders of the patent are
Austin Smith at the University of Edinburgh and Peter Mountford, chief
scientific officer at Stem Cell Sciences.102
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The granting by the European Patent Office of this patent to the
University of Edinburgh in December 1999 led to fierce protests and trig-
gered a major public debate on the patenting of stem cell technology.
Greenpeace staged dramatic protests against this particular patent at the
European Patent Office in Munich, Germany.103 The spokesperson for the
group, Christopher Then, declared: ‘The EPO is selling out the right to use
animals, plants and humans to the genetic engineering industry.’104 Ninety
activists managed to shut down the EPO by bricking up the main entrance
and the basement garage. Climbers hoisted a banner reading, ‘Stop breed-
ing human beings. No patents on life!’105 Greenpeace dismissed the apolo-
gies of the EPO: ‘Apologies, promises, and cosmetic corrections are not
enough.’106 Christopher Then emphasized: ‘The patenting of human beings
is not the result of the EPO’s carelessness – it’s a cold-blooded policy.’107

The patent was opposed by 14 parties, demanding that it be revoked. Ten
of the opponents took part in the hearing. The governments of Germany,
Italy and the Netherlands, and the German branch of Greenpeace, were
among the parties that have lodged oppositions to the patent. The oppo-
nents alleged, among other things, that the ‘Edinburgh’ patent contravened
Article 53(a) of the European Patent Convention 1973 (EU) which pre-
cluded the patenting of inventions whose exploitation would be contrary to
‘ordre public’ or morality.

The disputed part of the Edinburgh patent was claim 48, which related
to a ‘method of preparing a transgenic animal’. Although the practical
examples mention mice, the scope of the patent had the potential to encom-
pass humans. The description of the patent mentions that ‘in the context of
this invention, the term “animal cell” is intended to embrace all animal
cells, especially of mammalian species, including human cells’.

The University of Edinburgh, the patent proprietor, has made it clear
that it never intended the patent to cover creation of genetically altered
humans. It therefore requested that the patent be limited. In a statement,
Dr Peter Mountford denied any intention to patent or develop technolo-
gies for human genetic engineering:

The techniques described in this patent represent a significant advance in the
culture of stem cells, making available populations of specific types of stem cells
for numerous research and clinical applications. While we at Stem Cell Sciences
are delighted to be at the forefront of this exciting technology, we are however
concerned that our techniques may have been misunderstood.108

After a three-day public hearing at the European Patent Office, the
Opposition Division decided that the ‘Edinburgh’ patent should be main-
tained in an amended form as introduced by the patent proprietor during
the oral proceedings.109 It no longer includes human or animal embryonic
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stem cells, but still covers modified human and animal stem cells other than
embryonic stem cells.

In 2002, the Opposition Division ruled that the patent application
suffered from an insufficiency of disclosure under Article 83(a) of the
European Patent Convention 1973 (EU).110 The Opposition Division took
heed of the objections of the opponents:

According to the analysis of the Opponents the present patent specifies that a
source of animal stem cells is maintained under culture conditions as a homoge-
nous population in undifferentiated state. The cultured stem cells are thus
amenable to in vitro genetic manipulation. The source of animal stem cells is
very broadly defined in the description of the contested patent, covering cells
from all animal species, including mammals such as humans as well as non-
mammalian animals but also covering sources for all sorts of stem cells, includ-
ing embryos, embryonic tissues as well as later stage materials comprising stem
cells for particular tissue lineages . . . In their view the results obtained for mouse
ES cells cannot be extrapolated across species.111

The Opposition Division ‘agrees with the opponents in that there are
serious doubts as to whether the results obtained for mouse ES cells as
exemplified in the contested patent can be extrapolated across species, i.e.
to human ES cells’.112

The Opposition Division also considered objections to the contested
patent under Article 53(a) of the European Patent Convention 1973 (EU),
which excludes from patentability ‘inventions the publication or exploita-
tion of which would be contrary to “ordre public” or morality, provided
that the exploitation shall not be deemed to be so contrary merely because
it is prohibited by law or regulation in some or all of the Contracting
States’. Furthermore, it took notice of Rule 23d(c), which provides that
uses of human embryos for industrial and commercial purposes are
excluded from patentability.

The Opposition Division commented that there was a lack of consensus
amongst the members of the European Union in respect of embryonic stem
cell research:

Regarding the national situation for the subject-matter under investigation no
consistent law(s) or regulation(s) exist. Whereas in some European countries
research on human ES cells does not pose any problems, in some other countries
this kind of research was only accepted with certain restrictions on the research
itself, and other countries are still in the process of arriving at a conclusion on
this issue.113

The Opposition Division added that ‘neither the evaluation of the national
legislation nor the assessment of the conventionally accepted standards of
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conduct of European culture has revealed a uniform approach with regard
to human ES cells’.114

In the ‘Edinburgh Patent’ case, the Opposition Division pointedly disre-
garded the recommendations of the European Group on Ethics in Science
and New Technologies.115 First, the Opposition Division complained that
‘the opinion creates new patentability criteria which do not exist in the EPC
and therefore cannot be taken into account’ and that ‘classical concepts of
patent law are misinterpreted and confused’.116 Second, the Opposition
Division complained of defects and inconsistencies in the reasoning. Third,
the Opposition Division cavilled: ‘The conclusion of the Opinion that
processes involving human stem cells should be patentable without further
limitations but product claims shall be patentable only under certain con-
ditions (modified to an extent that a specific industrial application is visible)
cannot be followed logically.’117 The Opposition Division concluded: ‘Due
to its many inconsistencies, logical flaws, and incompatibility with existing
patent law and the EU Directive, the Opinion must be disregarded in
toto.’118

The Opposition Division observed: ‘The crucial question is whether the
legislator introducing this Rule into the EPC in September 1999 has
intended to ban from patenting human embryos as such or human embryos
together with the cells being retrieved therefrom by destruction of the
embryos, namely human ES cells.’119 The Opposition Division was obliged
to take a faithful reading of the rule: ‘When weighing up all the above legal
considerations, one has to come to the conclusion that only a broad inter-
pretation of Rule 23d(c) EPC can have been intended.’120 The Opposition
Division concluded: ‘In consequence, Rule 23d(c) EPC in order to have a
purpose exceeding the one of Rule 23e(1) EPC has to be interpreted
broadly to encompass not only the industrial or commercial use of human
embryos but also the human ES cells retrieved therefrom by destruction of
human embryos.’ 121

In December 2003, the University of Edinburgh lodged an appeal against
the decision of the Opposition Division. The University of Edinburgh
claimed that the decision concerning morality was wrong: ‘The Opposition
Division has exceeded the mandate of the EPO by independently assuming
the mantle of moral censor, a responsibility that has been explicitly delegated
to the European Group on Ethics in Science and New Technologies (EGE)
and which is in addition a matter for the governments of individual con-
tracting states.’122 Furthermore, the University of Edinburgh complained
that the decision in respect of sufficiency was also wrong, because the
Opposition Division made the ruling ‘with an eye on the moral issues’.123

The Technical Board of Appeals is yet to hear this appeal, which will no
doubt be a complicated matter, given the large number of opponents.
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Furthermore, the ‘Edinburgh patent’ prompted the European
Parliament to pass a resolution in 1999 condemning the cloning of human
beings.124 First, it stressed that it was ‘deeply shocked at the granting of a
patent to the University of Edinburgh, which includes a technique for
the genetic modification of the germ line of human embryos and of the
embryos themselves, a patent on isolation, selection, and propagation of
animal and transgenic stem cells, which could be used for the cloning of
human beings’. Second, it undertook ‘to file without delay an objection to
patent number EP 695 351 if legally possible, and calls on the other insti-
tutions of the European Union and Member State governments to do like-
wise’. Third, it ‘demands a review of the operations of the EPO to ensure
that it becomes publicly accountable in the exercise of its functions, and
to amend its operating rules to provide for it revoking a patent on its own
initiative’.

B Wisconsin Alumni Research Foundation

WARF’s patents in respect of embryonic stem cell research have attracted
much controversy in the European Union. In 1996, the WARF filed a
patent application in respect of ‘primate embryonic stem cells’.125 Claim 1
concerns ‘A cell culture comprising primate embryonic stem cells which (i)
are capable of proliferation in vitro culture for over one year, (ii) maintain
a karyotype in which all chromosomes normally characteristic of the
primate species are present and are not noticeably altered through culture
for over one year, (iii) maintain the potential to differentiate to derivatives
of endoderm, mesoderm, and ectoderm tissues throughout the culture,
and . . . (iv) are prevented from differentiating when cultured on a
fibroblast feeder layer.’ The patent application describes the removal of
embryonic stem cells from the inner cell mass of monkey blastocysts and
the culturing of those stem cells on feeder cells. The application discloses
that the same procedures and growth conditions will allow the isolation and
growth of human embryonic stem cells and such cells have been deposited
with the NIH. The cells are described as being pluripotent.

In June 2004, the Examining Division rejected the patent application
filed by the WARF under Article 97(1) of the European Patent Convention
1973 (EU).126 The Division held that claims 1 to 7, 9 and 10 did not comply
with the requirements of Article 53(a) in conjunction with Rule 23d(c) of
the European Patent Convention 1973 (EU) because the use of human
embryos as starting material was described in the application as originally
filed as being indispensable. The Examining Division held that the use of a
human embryo as starting material for the generation of a product of
industrial application was prohibited under Rule 23d(c) and Article 53(a)
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of the European Patent Convention 1973 (EU). The description provided
only one source of starting cells, namely a pre-implantation embryo.
Accordingly, the Examining Division held that it was irrelevant that the
claimed subject-matter related to cell cultures and not to a method of pro-
duction of said cultures. The exception to the exclusion from patentability
with regard to the use of human embryos derivable from Recital 42 of the
European Union Directive on the Legal Protection of Biotechnological
Inventions 1998 (EU) did not apply to the present case because the gener-
ated cell cultures did not serve any therapeutic or diagnostic purpose useful
to the embryo that gave rise to the said cultures.

In November 2005, the Technical Board of Appeal of the European
Patent Office handed down its interlocutory decision.127 The Technical
Board of Appeal considered in its judgment ‘whether Rule 23d(c) EPC
should be construed narrowly (thereby excluding from patentability only
applications whose claims were directed to the use of human embryos) or
broadly (thereby extending the exclusion to products whose isolation neces-
sitated the direct and unavoidable use of human embryos)’.128 It canvassed
the various arguments in favour of a narrow and a broad construction. The
Technical Board of Appeal recognized that the question of the patentabil-
ity of stem cells was a controversial one in the European Union:

In relation to inventions directed to human embryonic stem cells, one should
consider that there was no consensus amongst Contracting States as to the
ethical acceptability of using human embryonic stem cells. The development of
human embryonic stem cells from supernumerary embryos was permitted in
several EPC states and there was an ongoing debate as to the ethics of using
human embryonic stem cells, it being clear that moral attitudes were changing
as was e.g. shown by the fact that in November 2003 the European Parliament
voted to permit public funding for human embryonic stem cell research. Where
matters relevant to morality arose, any decision based on them should be based
on facts as substantiated at the date of the decision. Inventions relating to
human embryonic stem cells were clearly not of the type that was so abhorrent
that the grant of patent rights would be inconceivable.129

In the end, the Technical Board of Appeal abstained from making a con-
clusive ruling on this matter. It referred a number of outstanding questions
to the Enlarged Board of Appeal for their deliberation. Most importantly,
the Enlarged Board of Appeal has been asked to ruled whether ‘Rule 23d(c)
[of the European Patent Convention 1973 (EU)] forbids the patenting of
claims directed to products (here: human embryonic stem cell cultures)
which – as described in the application – at the filing date could be prepared
exclusively by a method which necessarily involved the destruction of the
human embryos from which the said products are derived, if the said
method is not part of the claims’.
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The patent attorney, R. Stephen Crespi, has noted the significance of the
determination of these issues by the Enlarged Board of Appeal:

The present discussion seems to have reached a point from which it cannot
proceed further without reference to fundamental belief systems that compete
for acceptance by society at large. Whether the Enlarged Board of Appeal will
enter this moral minefield remains to be seen, but the notion that patent law can
accommodate such profoundly difficult questions when society remains divided
and confused over them has only to be stated to see how impossible it must be
in the fast-developing technologies that are a feature of bioscience today.130

Nonetheless, Crespi notes that certain jurisdictions, such as the United
Kingdom, may take their own approach, rather than conform to whatever
the Enlarged Board of Appeal rules.

C California Institute of Technology Patent Application

In 1993, David J. Anderson of the California Institute of Technology
(Caltech) and Derek Stemple of the Cardiovascular Research Center
Massachusetts General Hospital East filed a patent application for a
method to isolate neural stem cells from embryonic tissue.131 Claim 1 con-
cerned ‘a method of proliferating in vitro a clonal population of neural
crest stem cells to produce a population of neural crest stem cells and
differentiated progeny thereof, wherein the neural crest stem cells are char-
acterised as being capable of self-renewal in the culture medium and
capable of differentiation to progeny cells that are peripheral nervous
system neuronal or glial cells’.132

In a decision on 17 October 2003, the Examining Division refused the
patent application by Caltech on a number of grounds.133 The Examining
Division held that the patent application offended Article 53(a) and Rule
23d(c) of the European Patent Convention 1973 (EU). The Examining
Division rejected the attempts of Caltech to distinguish its application from
the ‘Edinburgh patent’ case:

According to the Applicant, Rule 23d(c) EPC is not relevant since the neural
crest cells are not embryonic stem (ES) cells like in the ‘Edinburgh’ case, as they
do not have any capacity to develop into an embryo or mammal. Furthermore,
even if the invention requires the use of an embryo as source material, such use
would be a positive one allowing for the furthering of medical research for the
benefit of mankind. Such a use would be ethically acceptable, especially if the
embryos were created for IVF and would otherwise be destroyed.134

The Examining Division, though, observed that it was not relevant whether
or not the neural crest cells were pluripotent, not totipotent, stem cells: ‘The
relevant question is whether the claimed cells comprise human embryonic
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cells since then the invention involves the use of a human embryo.’135

Accordingly, the Examining Division ruled that, ‘since neural crest cells are
embryonic cells, the isolation of which involves the use of an embryo (see,
e.g., example 1) and since the scope of claim 1 includes human neural crest
cells, the subject matter of claim 1 is to be excluded from patentability under
Rule 23d(c) EPC’.136

The Examining Division also ruled that the patent application lacked
novelty under Article 54 of the European Patent Convention 1973 (EU):
‘Apart from the main focus of D2, which relates to the preparation of a clonal
immortalized neural crest cell line (NCM-1), D2 also contains a disclosure of
non-immortalized neural crest cells which affects the novelty of claim 1.’137

In 2004, Caltech appealed against the decision of the Examining
Division, claiming that it had erred in its interpretation of Rule 23d(c) of
the European Patent Convention 1973 (EU) and its finding that the claimed
subject-matter was contrary to Article 53(a) of the European Patent
Convention 1973 (EU). Caltech protested that there was no step or feature
in the claim reciting use of an embryo or even removal of cells from an
embryo. Caltech maintained that the claims were directed to a method of
proliferating a clonal population of cells in vitro, and argued that the
Examining Division’s reference to the Opposition Division in respect of the
‘Edinburgh patent’ was misjudged. Caltech submitted that the exclusions
under the European Patent Convention 1973 (EU) should be interpreted
narrowly. This appeal is still on foot.

CONCLUSION

There is a need for national governments to reform patent law to better
address dynamic developments in the field of embryonic stem cell research.
Matthew Herder from Dalhousie University has commented:

Governments must begin to work through and devise strategies to respond to
these proliferating patent problems, calculating the benefits and risks associated
with each approach, in order to preserve the primary public interest in hESC
research – the development of affordable, widely beneficial health care tech-
nologies. Diverse strategies are available to address issues of access, patent
(over)breadth, and return on public investment . . . It is not obvious what
approach will work best to ensure that hESC research delivers on its promise.
Different responses may be needed for different times. 138

The academic concludes that ‘society’s expectations for the field – expecta-
tions generated in large measure by those who seek, grant, own and enforce
intellectual property rights over hESC inventions – should be tempered not
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only while scientific challenges remain but also while the challenges posed
by patenting are left unaddressed’.139

Surveying the positions of Australia, the United States and the
European Union, it is unclear to what extent stem cell research is patentable
subject matter. In Australia, section 18(2) of the Patents Act 1990 (Cth) is
uncertain and indeterminate, because it provides little guidance as to
whether stem cells fall foul of the prohibition against patenting ‘human
beings and the biological processes for their generation’. IP Australia has
sought to alleviate this uncertainty by following the approach of the United
Kingdom Patent Office. In the United States, an appropriations bill pro-
vides the indirect guidance: ‘None of the funds appropriated or otherwise
made available under this Act may be used to issue patents on claims
directed to or encompassing a human organism.’ However, such a clause is
of little help in determining whether stem cells are patentable and, if so, to
what extent. The challenge against WARF’s patents by the Foundation for
Taxpayer and Consumer Rights and the Public Patent Foundation may
provide a better indication as to the approach of the USPTO. The
European Patent Office has placed a moratorium on stem cell patents,
expressing concerns that they contravene the European Patent Convention
1973 (EU) and the European Union Directive on the Legal Protection of
Biotechnological Inventions 1998 (EU). The European Group on Ethics in
Science and New Technologies has recommended that a distinction be
made between modified stem cells (which would be patentable) and
unmodified stem cells (which would not). The United Kingdom Patent
Office has instead drawn a distinction between pluripotent stem cells
(which are patentable) and totipotent stem cells (which are not).

Furthermore, there is a need to ensure that the granting of patents in
respect of stem cell research will not impair research and development in
the field, or prevent equitable access to therapies and drugs derived from
this work. The scope of patent protection for stem cell research could be
limited by the strict application of patent criteria. Kenneth Taymor,
Christopher Thomas Scott and Henry Greely wonder whether it will be
possible for researchers to ‘invent around’ patented technology:

Scientific innovation nonetheless is creating new research venues beyond those
patents’ scope. As this research unfolds we will learn whether it has been a cre-
ative advance or an unfortunate resource-diverting attempt to ‘invent around’
patented technology.140

National governments would be well-advised to create a research exemption
to give third parties access to stem cell products and research tools. They
should also modernize the compulsory licensing provisions to enable parties
to obtain access to stem cell research without need for authorization from
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the patent owners. It would also be worthwhile addressing fears that the
field of stem cell research will be monopolized by a small number of com-
mercial biotechnology companies. It must open intellectual property law
to oversight under competition law. National governments must also con-
sider patent law and stem cell research within the prism of the debate
over the ethics of patenting life forms. It should seek to include public policy
considerations (such as ethical considerations) in an assessment of patent
applications.
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Conclusion. Blue sky research: patent
law and frontier technologies

In its report on Gene Patenting and Human Health, the Australian Law
Reform Commission predicted that the patent system would face new chal-
lenges from emerging fields, such as bioinformatics, proteomics, pharma-
cogenomics and nanotechnology:

The patent system is over 400 years old. It has accommodated the arrival of
many new technologies including inventions associated with mechanics in the
industrial revolution; electricity and electronics; industrial and chemical mater-
ials; food production and agriculture; scientific instruments and devices; trans-
portation and energy; warfare; medical devices and pharmaceutical products;
computing and information technology; and business methods. In the past 20
years, inventions in the field of biotechnology have become a new focus of the
patent system, particularly in relation to genetic materials and technologies . . .
Once patent examiners have become familiar with genetics, they will, no doubt,
be met with a new range of challenges from emerging disciplines such as bioin-
formatics, pharmacogenomics, proteomics and nanotechnology.1

There has been much debate as to the extent to which the existing regimes
of intellectual property need to be revised in order to accommodate new,
frontier technologies. Robert Hahn has commented: ‘New technologies
with commercial potential inevitably raise unique questions about the
appropriate degree of intellectual property protection and the appropriate
methods for getting from here to there.’2 He maintains that ‘investing now
in designing the right legal structure for today’s technologies will almost
certainly pay dividends in the form of a faster, more-sophisticated resolu-
tion of IP problems raised by tomorrow’s innovations.3

The political debate over patent law and frontier technologies has mirrored
earlier struggles over patent law and pharmaceutical drugs and biotechno-
logical inventions. Patent loyalists maintain that the patent system can
accommodate new, frontier technologies through the application of a broad
and flexible approach to the interpretation of patentable eligibility. They
insist that the patent system is technology-neutral, and applies protection
equally to all forms of inventions. The rubric in Diamond v Chakrabarty that
patent protection extends to the ‘anything under the sun that is made by man’
has been applied with full force to a new generation of biological inventions.
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Under this logic, the patent system has accepted such hybrid fields as bioin-
formatics, proteomics, pharmacogenomics and nanotechnology as
patentable subject matter. A number of policy makers argue that the patent
system can accommodate new technologies within its framework, but only
through the flexible use of patent doctrines and administrative guidelines.
Dan Burk and Mark Lemley maintain that the patent system is technologi-
cally specific in the way that it deals with new technologies.4 They suggest that
Patent Offices and courts should make use of existing policy levers within
patent law to address and respond to new technologies: ‘The great flexibility
in the patent statute presents an opportunity for courts to take account of
the needs and characteristics of different industries.’5 By contrast, law reform
bodies have advocated substantive changes to patent law, policy and practice.
A number of commentators favour sui generis regimes of intellectual prop-
erty to accommodate new technologies and scientific developments.6 Such
critics suggest that it would be better to create new regimes to deal with bioin-
formatics, proteomics, pharmacogenomics and nanotechnology. Patent abo-
litionists have reiterated their concerns about patent protection being
extended to frontier technologies. Notably, the ETC Group has been vocal in
their opposition to the privatization of new scientific fields.7

This conclusion considers how patent policy, law and practice will deal
with the emergence of new scientific fields and disciplines in the life sci-
ences. Section one considers the burgeoning field of bioinformatics, which
cuts across both information technology and biotechnology. Section two
explores patents in the field of proteomics – the study of proteins and their
functions. Section three examines the potential of pharmacogenomics –
which involves the use of genetic predisposition testing to develop person-
alized medicines. Section four investigates the cluster of patents in respect
of nanotechnology – which embraces devices, assemblies and systems
which are larger than 1 nanometer. The epilogue concludes that important
lessons can be learned about regulating frontier technologies from the
policy debate over intellectual property and biotechnology.

I BEYOND BLUE GENE: INTELLECTUAL
PROPERTY AND BIOINFORMATICS

Bioinformatics is the art and science of using computer systems to store,
manage and analyse biological information.8 It brings together the diverse
disciplines of mathematics, statistics, engineering and computer science
to map and model genes and proteins. Bioinformatics played a critical role
in mapping the human genome in both the large public and commercial
projects. Robert Cook-Deegan notes:
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Databases, computers, and mathematical algorithms proved as important as
DNA sequencing, cloning, and other more obviously biological techniques. As
geneticists produced a deluge of data during the 1990s and beyond, those who
understood hardware and software would play an increasingly important role.9

The public consortium relied upon cloning methods to map the location of
genes, dividing the genome into small blocks. The private efforts lead by
Celera Genomics engaged in whole genome shotgun sequencing, fractur-
ing the DNA of an organism into small fragments and then using power-
ful computer sequencing machines to identify the base pairs at the end of
each fragment. The sequencing, storage and retrieval of genetic informa-
tion have generated new possibilities for understanding the function and
structure of genes and proteins.

In the wake of the Human Genome Project, there was great controversy
about the patenting of genes and gene sequences.10 However, it is worth rec-
ognizing that biotechnology companies have not been exclusively interested
in the patenting of genes and genetic sequences. Biotechnology firms
applied for patents over databases of genetic information, and other pro-
prietary informatics systems for storing and analysing genomic variation
data. They have sought patents for computer software and computer hard-
ware related to the life sciences, as well as underlying instrumentation such
as microarrays and gene chips. Such entities have also applied for patents
over novel business methods that utilize technologies for providing
genomic services to the pharmaceutical and biotechnology industry. In
addition to patent protection of bioinformatics software and hardware,
biotechnology companies have also deployed a range of other forms of
intellectual property protection in respect of scientific publications and
genetic databases, such as copyright law and the protection of confidential
information.11

Professor Rebecca Eisenberg from the University of Michigan has ques-
tioned whether bioinformatics software and hardware is an appropriate
subject matter for a patent claim: ‘I believe that patent claims to DNA
sequences stored in computer-readable medium represent a fundamental
departure from the traditional patent bargain of exclusionary rights to tan-
gible inventions in exchange for free disclosure of information, and should
not be allowed.’12 She added: ‘The claim to the sequence in computer-
readable medium, in effect, gives the patent holder the right to restrict the
ability of others to use the information in a computer-readable medium and
thus precludes others from perceiving and analyzing the sequence infor-
mation itself.’13 Eisenberg draws analogies between the patenting of genes
and genetic sequences and the recent controversies over business methods.
She observes: ‘Recent decisions concerning the patentability of computer-
implemented inventions may provide more guidance than prior decisions
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in the life sciences in predicting whether DNA sequence information stored
in computer-readable medium may be patented.’14

The United States courts have also recognized that business methods are
patentable subject matter. In State Street Bank And Trust Co v Signature
Financial Group Inc, the Court of Appeals for the Federal Circuit held that
the use of a mathematical algorithm, formula or calculation to produce
numbers will be patentable, as long as the result is ‘useful, concrete and tan-
gible’.15 Further, the Court of Appeals for the Federal Circuit expressly
rejected the existence of a business method exception to patentability. In AT
& T Corp v Excel Communications Inc, the Court of Appeals for the Federal
Circuit reaffirmed the decision that Internet business methods were
patentable.16 In Amazon.com Inc v Barnes And Noble. Com Inc, the court
applied this reasoning in relation to electronic commerce.17 One might add to
this list the case of Welcome Real-Time v Catuity Inc,18 in which the Federal
Court of Australia affirmed the decision in State Street Bank v Signature
Financial Group as persuasive in this jurisdiction.19 However, in his dissent-
ing judgment in Laboratory Corp. of America Holdings v Metabolite
Laboratories, Inc., Breyer  questioned past Federal Circuit authorities, which
had asserted patents could be granted in respect of business methods, as long
as there was a ‘useful, concrete, and tangible result’.20 His Honour cited with
approval an article by Malla Pollack on ‘The multiple unconstitutionality of
business method patents’, suggesting that the judge might have underlying
constitutional objections to the grant of business method patents.21

Patent attorneys and lawyers have hailed the decision in State Street
Bank as opening the way forward for the patenting of bioinformatic inven-
tions.22 Ernest Buff is perhaps representative in his enthusiasm: ‘State
Street and its progeny will likely change the way in which biotechnology
and bioinformatics industries do business’.23 However, as Stephen Lesavich
comments, such patents were well available before the State Street Bank
And Trust Co v Signature Financial Group Inc.24 Most bioinformatic inven-
tions, such as those related to software methods, software systems, data
structures, the Internet and other software features, were capable of receiv-
ing patent protection with software patents under United States patent law
long before the State Street Bank And Trust Co v Signature Financial Group
Inc and AT & T Corp v Excel Communications Inc cases were decided.

A number of preliminary studies have considered to what extent
patents have been filed in respect of bioinformatics. A study conducted by
London-based consulting firm Silico Research in 2001 found that only 50
software-related patents had been issued by the USPTO between 1996 and
2001 to companies operating in the pharmaceutical, biotechnology and
genomics research.25 Another study, published by Nature Biotechnology
in 2000, provides a sharper image of the changing marketplace of
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bioinformatics.26 Paolo Saviotti and his collaborators found that the
number of bioinformatics-related patents has been increasing steadily
from 1979 to 1997, after which there was a notable boom in patent appli-
cations, with a peak of 60 patents in 1998. The USPTO reported in 2001
that the actual number of pending bioinformatics patents was relatively
small, with 11 examiners in the bioinformatics unit processing a total of
around 200 patents.27

In a 2005 study, Iain Cockburn reflected that the number of patents in
respect of bioinformatics inventions was still relatively meagre:

Using these fairly generous definitions, approximately 48,000 ‘molecular
biology’ patents and approximately 220,000 ‘software’ patents were issued in the
United States between 1990 and 2003 but only 305 fall in both sets. Of these,
about half claim the results of using computational techniques to identify
specific genes or therapeutic compounds. Only 148 of these 305 patents appear
to be ‘pure’ bioinformatics inventions in the sense of claiming general purpose
algorithms or methods.28

Similarly, he noted that the litigation activity in bioinformatics had been
quite limited to date. There had been legal disputes in relation to Affymetrix’s
ownership of microarray technologies, but such matters were subsequently
settled with no legal findings as to validity and enforceability.29

Iain Cockburn comments that the field of bioinformatics has tested the
flexibility and plasticity of the patent regime:

Bioinformatics illustrates some general difficulties in establishing appropriate IP
rules for new, rapidly evolving technologies. Any new technology presents the
patent system with transitional difficulties in determining standards of
patentability, establishing procedural requirements, and developing legal doc-
trine to address idiosyncratic aspects. These may be satisfactorily resolved with
the passage of time and sufficient accumulation of experience, but while courts
and administrative entities wrestle with these difficult questions, large numbers
of applications can build up in the Patent Office and eventually start issuing.
Under the statutory presumption of validity, these patents can strongly affect the
nature of ongoing research, the development of the technology, and the cast of
players. In this case, the situation is further complicated by the new area inher-
iting unresolved patent issues from its parent disciplines, compounded by the
boundary-spanning nature of bioinformatics.30

Cockburn expressed concerns that bioinformatics patents will experience
similar controversies to those that have affected software patents and busi-
ness method patents: ‘These include difficulties in searching prior art, poor
quality control and uneven standards of review at the Patent Office, and rejec-
tion by the relevant community of practice of the standards applied by the
Patent Office and the courts to evaluate non-obviousness and novelty.’31 The
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developments in relation to business methods have been a spur for a reform
of patent administration. Most notably, Merges was prompted to consider a
number of initiatives to improve the operation of the patent office.32

However, bioinformatics has unique and important implications in respect of
patent administration, and the examination of prior art. Therefore there
will be a need for patent offices to develop a cadre of examiners who can deal
with the combination of information technology and biotechnology.33

Alternatively, there should be greater collaboration between examiners
from the sections dealing with information technology and biotechnology.

Recently, a number of mainstream information technology companies,
such as IBM, Microsoft and Google, have invested in bioinformatics.
Commentators wonder what effect the entrance of these new players might
have on the market for bioinformatics:

The movement of these IT-based entrants into the market is important because
they are very large and powerful firms capable of shaking up the industrial struc-
ture of bioinformatics. It is tempting to speculate that the expertise of these com-
panies in other industries might be rapidly translated to software solutions that
provide the kind of standardization, integration, and analysis of the data so
sorely needed.34

Furthermore, the information technology firms will have an important
impact upon the field of bioinformatics. Such companies have shown great
talent in fully exploiting both copyright law and patent law in managing the
protection of computer software and hardware.35 They may be able to
translate such tactics and strategies in the management of intellectual prop-
erty to the field of bioinformatics. Similarly, public researchers and even
private organizations have much to learn from open source software and
peer to peer technology. Such strategies may provide the means to resist the
privatization of genetic information. Furthermore, there should be a con-
sideration of the implications of intellectual property and bioinformatics
for related fields of information science.36

The firm, IBM, has been involved in the life sciences, both as a partici-
pant in large-scale biology projects and as a consultant to biotechnology
companies and pharmaceutical drug-makers. A project called Blue Gene
has come to symbolize both the promise and the hype of bioinformatics.37

IBM has devoted $US100 million to build a super-computer which will
seek to analyse protein folding. It boasts that Blue Gene is 1000 times more
powerful than Deep Blue, the machine that defeated world chess champion
Garry Kasparov, and can map the human genome. IBM has also been a
partner in the Genographic Project in collaboration with National
Geographic. IBM has also created a consulting division for its biotechnol-
ogy and pharmaceutical customers. It has also set up a new organization,
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called Blueprint Worldwide, which will generate a public database of bioin-
formatics and biomedical data.38 Such grand ambitions herald the mar-
riage of life sciences and information technology. They also highlight the
importance of intellectual property to the field of bioinformatics.

The Chairman of Microsoft, Bill Gates, has had a long-standing interest
in biotechnology. He observed back in 1996:

Like software, biotechnology will change the world. I expect to see breathtaking
advances in medicine over the next two decades, and biotechnology researchers
and companies will be at the center of that progress. The biggest breakthroughs
in medicine will result from the mapping and understanding of the human
genome.39

Bill Gates provided funding for the Department of Molecular
Biotechnology at the University of Washington and helped recruit such
stellar geneticists as BRCA1 and BRCA2 geneticist, Mary-Claire King,
and systems biologist, Leroy Hood;40 he has invested in a range of start-up
biotechnology companies and he has also established the Bill & Melinda
Gates Foundation to help promote health-care in developing countries.41

In 2006, Microsoft announced the development of the BioIT Alliance.42

The network is designed to facilitate partnerships between the informa-
tion technology company and various organizations in the life sciences,
including pharmaceutical companies and biotechnology firms. The
company has observed of the venture: ‘The BioIT Alliance is designed to
enable collaboration among organizations in the Life Sciences field in order
to shorten the time between discovery of new biological data and the appli-
cation of that knowledge to human health.’43

The search engine, Google, has long-term plans to expand into the fields
of biology and genomics. Using the map of the Human Genome Project,
Google plans to develop a genetic database, analyse it, and find meaning-
ful correlations for individuals and populations. Co-founders Larry Page
and Sergey Brin believes that the search engine can play a role in enhanc-
ing ‘the ability for cellular biologists and other kinds of medical researchers
to be able to use data clusters like we have at Google, and certainly like the
ones we’re going to have in a decade or two decades’ time, and be able to do
completely new things that we weren’t able to dream of before.44 The
Mountain View Company has entered into a collaborative venture with J.
Craig Venter, formerly of Celera Genomics. Venter has observed:

We need to use the largest computers in the world. Larry and Sergey have been
excited about our work and about giving us access to their computers and their
algorithm guys and scientists to improve the process of analysing data. It shows
the broadness of their thinking. Genetic information is going to change the
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world. Working with Google, we are trying to generate a gene catalogue to char-
acterize all the genes on the planet and understand their evolutionary develop-
ment. Geneticists have wanted to do this for generations.45

Predictably, such plans have alarmed anti-biotechnology groups. The ETC
Group awarded a Captain Hook prize for biopiracy to Google for daring
to collaborate with Venter: ‘Google took the prize for the “Biggest Threat
to Genetic Privacy” for its collaboration with J. Craig Venter – another of
today’s winners in a solo effort as “Greediest Biopirate”– to create a search-
able online database of all the genes on the planet.’46 Such concerns seem
mere speculation, at present, given the lack of public detail about the
project. Nonetheless, there have been concerns raised about Google, and
information privacy, in other contexts.

II THE PROTEIN ATLAS OF THE HUMAN
GENOME: INTELLECTUAL PROPERTY AND
PROTEOMICS

In 1994, Australian scientist Marc Wilkins coined the term ‘proteome’ to
refer to the protein complement encoded by a genome.47 The derivative
phrase, ‘proteomics’ refers to the ‘the large-scale study of proteins in a cell
or organism’.48 In 1999, the scientific magazine, Nature, predicted that the
field of proteomics would be a burgeoning area of interest:

Analysing the entire set of proteins of an organism is a far bigger challenge than
anything in genomics. The technological obstacles and biological complexities
require, for now, a steady approach to that necessary goal. The inside of a cell is
a crowded and dynamic place, where proteins are perpetually being created and
discarded. Understanding the structures, interactions and functions of all of a
cell’s or organism’s proteins is one of the grand goals of the post-genomic era,
and has been given a disciplinary title of its own: proteomics. There are even
some who want to develop a human proteome project.49

The editorial in the magazine cautioned: ‘Researchers and funding agen-
cies need to beware of hype, but should be conscious of the great potential
in this research, and keep themselves abreast of the key techniques and
technologies.’50 The Harvard Business School observes that ‘Proteomics
had become the new buzzword on Wall Street in the post-genomic era.’51

The field of proteomics has posed particular issues and problems in the
field of patent law. As Robert Bohrer observed: ‘Just as the era of gene
sequencing produced innumerable questions and challenges for the legal
system, so will the era of proteomics.’52 Richard Warburg commented: ‘The
patenting of inventions in the fields of proteomics and genomics has been
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prolific in the last few years and will continue in that vein for some more
years.’53 An analysis of the USPTO Patent register as at 2007 mentions 721
patents which mention ‘proteomics’ in their specifications.

There has been discussion about whether there will be litigation between
the holders of gene patents and their competitors in the field of proteomics.
Stanford Professor John Barton expressed concerns about patents in various
emerging areas of post-genomic research such as proteomics and pharma-
cogenomics. He observed: ‘These quasi-genomic patents go quite far, and
clearly much further than the patents on genes that have been the source of
much concern.’54 Leslie Misrock observed that ‘the question of litigation in
genomics will pale with respect to litigation in proteomics’.55 He predicted
that there would be conflict between the holders of gene patents and holders
of protein patents.56 The patent attorney warned industry leaders about the
impact of litigation in this field: ‘If there’s a series of patents that issues, and
[the proteomics companies] aggressively want to enforce those patents to get
commercial advantage, this will act to divert assets that should be put into
the business and the science, to be spent on lawyers.’57

As an illustration of the issues raised by patents in the field of pro-
teomics, it is worth focusing upon Oxford Glycosciences (OGS), as a case
study. OGS was established in 1988 as a spin-off company from Oxford
University to identify and analyze glycoproteins.58 The company was trans-
formed into a biotechnology company applying proteomics technologies
and glycobiology to the discovery, development and commercialization
of novel therapeutic products. OGS raised £33 million to finance a ‘land-
grab’ to patent proteins.59 It developed an ambitious plan to file 5000 to
10 000 patent applications in relation to disease-specific proteins. In
Scientific American, journalist Carol Ezzell commented upon this bold
development:

Oxford GlycoSciences in England is betting that it can tie up the patent rights to
a significant portion of the human genome and proteome using proteomics data.
Last December the company filed patent applications for 4,000 human proteins,
a move that could shake up how intellectual property is defined in biotechnol-
ogy. In the past, companies sought to patent DNA sequences and the single
protein that they predicted would be encoded by them. But because the same
gene can make a range of proteins, claims based on the proteins themselves
could be more valuable and offer a way to get around patents on the DNA
sequences held by competitors. If so, the courts could be one more arena where
genes will have to move in favor of proteins.60

The plans of OGS were widely reported, featuring in such respected publi-
cations as Nature, the Guardian and The Times.61 The company’s stock price
was significantly boosted by this public announcement about its plans for
patent prosecution. OGS assembled a considerable patent portfolio dealing
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with proteomics technology, therapeutic proteins and drug discovery. First
of all, OGS has sought to protect its ‘Core Proteomics Technology’. Its
website boasted:

Our proteomics technology is protected by a series of issued patents and pending
patent applications. The most significant of these, U.S. 6,064,754, covers the use
of our industrialized proteomics technology. A European counterpart of this
patent is pending. Supporting this key patent is a series of issued and pending
patent applications covering aspects of proteomics analytical technologies,
including fluorescent dyes for labeling proteins and carbohydrate components of
glycoproteins, as well as the analysis of these carbohydrate components. In addi-
tion, we have filed a patent application relating to methods for the high through-
put automated use of mass spectrometry for proteomics analysis.62

OGS was awarded its key patent for ‘Computer-assisted methods and
apparatus for identification and characterization of biomolecules in a bio-
logical sample’ in 2000.63 The patent received accolades from various lumi-
naries. Randal Scott of Incyte Genomics observed: ‘This patent confirms
OGS as the pioneer in high-throughput proteomics technology and
promises a bright future for our joint development of the best proteomics
databases in the world.’64 Similarly, Leroy Hood noted: ‘The patent
confirms OGS’s leading position in industrial proteomics and their contri-
bution to the science of proteomics which is the next step of importance
with genome closure at hand.’65 Leslie Misrock, an eminent patent attor-
ney, commented: ‘Biotechnology innovators receive broad patents when
they deserve them and recipients of such broad patents typically use such
assets to great advantage.’66

Second, OGS sought to develop a large portfolio of protein patents,
filing applications for over 4000 disease-associated proteins, genes and
protein isoforms. Raj Parekh, Chief Scientific Officer, said: ‘By concentrat-
ing principally on proteins in relevant cells, tissues and fluids, we avoid so
much of the ambiguity inherent in a genomics-only approach and can dis-
cover the protein molecules that are altered in clinical samples from
patients with specific diseases.’67 OGS proclaimed:

By comparing the amino acid sequences of each disease-associated protein that
we identify with our proteomics technology to the many freely available, public
domain databases of gene and protein information, we can determine whether
the protein from which these amino acids are derived has been observed and
publicly disclosed before.

If no match is found for the protein in any accessible database of gene or
protein information, then it is likely that we have identified a previously
unknown, or novel, protein or isoform of the protein. This offers us the oppor-
tunity to file a patent application relating to that protein or isoform and, if the
encoding gene has also not been publicly disclosed before, on the gene as well.
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These patent applications, if granted, could be expected to cover both the com-
position of matter of the protein and its gene and their uses.68

Although OGS may well have filed hundreds of such preliminary protein
patent applications, the company in the end only obtained a small portfo-
lio of 11 granted patents.69 The company may well have lacked the financial
resources to follow through in its plans because of financial difficulties.

Third, OGS was vigilant in its opposition to trade mark registrations of
the term ‘proteomics’. In particular, OGS was involved in litigation with
MDS Proteomics over its efforts to trade mark the term ‘Proteomics’.70

Finally, OGS developed a database of proteins called the ‘Protein Atlas
of the Human Genome™’. It hoped to become an information provider
along the lines of Lexis/Nexis. OGS articulated its ambitions in a press
release: ‘As the next logical step beyond the Human Genome Project
(HUGO), the Protein Atlas will provide researchers with a powerful tool to
interpret genomic data, especially in the areas of target identification, val-
idation and protein diagnostics.’71 OGS announced a joint venture with
Marconi, a global provider of innovative communications solutions, to be
known as Confirmant Limited.72 It combined OGS’ proteome databases,
in particular the Protein Atlas of the Human Genome and its data analy-
sis software tools, with Marconi’s broadband data transmission and
hosting capabilities. Commentators were sceptical whether the joint
venture of Confirmant Limited would be a viable business model.73 Such
doubts seem well-founded. In March 2004, Confirmant folded, after efforts
to sell it failed.

After substantial losses from 2000 to 2003, OGS was the subject of a
number of rival bids.74 In February 2003, the English company Celltech
Group Plc launched a hostile takeover of OGS. It announced a cash offer
for the entire issued share capital of OGS and in the April the offer was
announced unconditional in all respects. Following the integration of OGS,
Celltech identified a number of high-quality programmes and personnel,
particularly in the oncology area, which were absorbed into its own opera-
tions. Several assets, identified as non-core to Celltech’s operations, were
divested.75

This takeover is reflective of a wider rationalization in respect of biotech-
nology companies specializing in proteomics. Patent attorney Leslie
Misrock commented that mergers, acquisitions and insolvencies will affect
the industry:

The number of proteomics companies is going to devolve to about two or three,
[including] certainly Celera. Many companies are bulking up in this field by
acquiring other companies, or hoping for a series of mergers where there is a
complementary technology as opposed to supplementary technologies.76
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OGS has not been the only proteomics company to struggle, with a down-
turn in technology stocks. The United States proteomics company, the
Large Scale Biology Corporation, has acquired a significant portfolio of 32
issued United States patents, many in the field of proteomics; however, the
company has found it difficult to be profitable.77 The Canadian proteomics
company, MDS Proteomics, was restructured and reorganized in 2004 into
the bio-marker company, Protana Inc.78 That entity went into receivership
the following year (2005), and was sold off to Transition Therapeutics Inc.79

The Australian company, Proteome Systems, holds 12 United States
patents; the company was listed on the Australian Stock Exchange in 2004;
it has been forced to refocus its operations, with significant operating
losses.80

Some law reform bodies have recommended that there should be reforms
in respect of patent law to better accommodate proteomics. The Nuffield
Council on Bioethics maintained that patents on therapeutic proteins
should be narrowly defined: ‘By this we mean that the rights to the DNA
sequence should extend only to the protein described.’81 Going further,
J. Jason Williams has argued that the patent system is unable to deal prop-
erly with the challenges posed by proteomics. He expresses concerns that
the current patent law encourages patent races in the proteomics field,
leaving those with the most resources to control the industrial field.
Williams contends that a sui generis scheme would be preferable:

In order to accommodate this revolutionary system, as well as to anticipate the
further merger of biology and the technological arts, something beyond tinker-
ing with the existing system may be necessary. Sui generis protection represents
the best scenario for encompassing this constantly expanding science and for
providing a check to the potential volumes of litigation this area will surely
engender.82

He concludes: ‘Without special considerations for proteomics (and prob-
ably genomics as well) that fine-tune the particular problems presented, the
future direction of scientific research and the allocation of scientific
resources may rest in the hands of a select few.’83

III PHARMACOGENOMICS

The Californian lawyer Qin Shi discusses how intellectual property laws
have been challenged by the emerging field of pharmacogenomics:

Pharmacogenomics concerns the application of genomics discoveries in the devel-
opment of pharmaceuticals. The field was born on the heels of the completion of
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the human genome project. That project delivered the sequence of the entire
human genome. Pharmacogenomics is defined by the International Society of
Pharmacogenomics (ISP) as ‘the influence of the human genome on response to
medication.’ It covers drug response markers that link individual genomic varia-
tions (DNA polymorphisms) to drug target, drug metabolism, clinical responses,
and side effects. Pharmacogenomics thus intrinsically relates to the promise of
personalized medicine.84

Shi comments: ‘Insofar as the principal asset derived from pharmacoge-
nomics research is information on the relationships between individual
genomic variations and individual responses to a particular drug com-
pound, the field poses interesting questions on the desirability and strategy
of protecting such information.’85 She suggests: ‘Protection for valuable
pharmacogenomics information may also be sought in connection with
other patentable subjects, including, for example, methods of statistical
analysis of genomic or expression data, methods for identifying biomark-
ers for drug responses, biomarkers and biomarker kits, and methods of use
related to biomarkers.’86 A search of the specifications and description of
patents in the USPTO database reveals that there are 772 patents dealing
with ‘pharmacogenomics’ as at March 2007.

The Royal Society of the United Kingdom cautions that the take-up of
pharmacogenomics within the clinical setting will be a slow and gradual
process:

It is unlikely therefore that there will be an immediate change in clinical practice
based on pharmacogenetics. Rather, there is likely to be a gradual increase in its
clinical applications; its true potential may not become apparent for 15–20 years,
during which time a great deal more information may become available about
the practicalities of applying information derived from complex multifactorial
systems in the clinic.87

The Royal Society commented: ‘The increasing availability of high quality
collections of DNA samples with associated phenotypic data will continue
to support the trend of industry using population-based genetic associa-
tion studies, rather than susceptibility gene hunting approaches, to help val-
idate the disease association of novel drug targets in the early discovery
process.’88 The group also notes: ‘The future impact of pharmacogenetics
will be linked to the development of [reliable and rapid genetic predisposi-
tion] tests that can rapidly deliver useful diagnostic data to healthcare pro-
fessionals on much larger numbers of tests.’89

Duke University academic Arti Rai wonders whether the developments
in the field of pharmacogenomics might provide an opportunity for the
revision of patent law, especially with regard to the special incentives that
exist in relation to pharmaceutical drugs:
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The increasing integration of genomics into drug development has the potential
to change the economic structure of drug development, primarily by reducing
the time and money it takes to discover drugs. Equally important, it is likely to
change the structure of health care delivery, by increasing the number of diseases
that can be addressed by drugs.90

Rai suggests: ‘To the extent that the biotechnology and pharmaceutical
industries can internalize fully the efficiency benefits of digital technology,
reforms that align the structure of intellectual property for pharma-
ceuticals more closely with that of other innovation might be considered.’91

She submits: ‘Equally important will be regulation that imposes cost-
effectiveness requirements on pharmaceutical innovation.’92

IV THE AMBRI BIOSENSOR: PATENT LAW AND
NANOTECHNOLOGY

Nanotechnology is the field of science and technology which is focused on
the hundred nanometer scale downwards.93 It refers to devices whose parts
can be measured in nanometres, or billionths of a metre. Lawyer Veronica
Mullally and physicist David Winn define the field of nanotechnology in
these broad terms:

Nanotechnology embraces objects, mechanisms, assemblies, and systems based
on size scales smaller than the micrometer/micron and larger than 1 nanometer
(nm) or about 10 atomic diameters. Some points of reference for this scale are a
human hair, which is about 80,000nm in diameter, and a red blood cell, which is
about 1000nm. The prototype, and perhaps the ultimate, nanotechnology
system is found in nature: a virus or a living cell. A cell uses energy and forces,
senses its environment, modifies its environment, communicates by chemical or
even light messengers, moves about, reproduces, and manufactures (antibodies,
hormones etc.) all by sub-cellular structures, mechanisms and macro chemicals
the scale of 1nm to 100nm. Living cells do all of this in an assembly of several
microns in size. The dream of nanotechnologists is to create mechanisms and
processes on the scale of a single cell.94

Nanotechnology is a multi-disciplinary field of research. This area of
science and technology cuts across the traditional disciplinary fields of
biology, chemistry, physics and engineering. Nanotechnology often
involves bio-mimicry.95 Scientists in this field often study nature’s models
and then imitate or take inspiration from these designs and processes to
solve human problems.96

As an illustrative example, a team of scientists working at CSIRO
obtained a family of patents in respect of the ‘Ambri Biosensor’.97 The
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device is designed to detect substances with extreme sensitivity. Its central
component is a tiny electrical switch, an ion-channel, 1.5 billionths of a
metre in size. One of the inventors, Dr Bruce Cornell, commented that the
biosensor’s sensitivity was equivalent to detecting the increase of the sugar
content of Sydney Harbour after throwing a sugar cube from a ferry. He
explained the nature of the invention:

This biosensor is a unique blend of the ability of biology to identify individual
types of molecule in complex mixtures, with the speed, convenience and low cost
of microelectronics. It consists of a synthetic membrane that we make ourselves,
chemically tethered to a thin metal film coated onto a piece of plastic. This mem-
brane behaves like the outer skin of the cells of the human body in its ability to
sense other molecules. As we evolved from the sea, it is not surprising that ions
(single atoms) in sea water such as sodium and potassium play a role in human
cell signalling and sensory systems. These depend on ion currents that flow
across certain cell membranes. When the membrane detects its target molecule,
it turns these currents on or off by opening or closing molecular channels that
pass through the otherwise insulating membrane. We have made a synthetic
version of this mechanism, that is stable, inexpensive and convenient to use as a
molecular detector.98

The research team hoped that biosensors have a huge range of potential
uses, especially in medicine, for detecting drugs, hormones, viruses and pes-
ticides and to identify gene sequences for diagnosing genetic disorders. In
the pharmaceuticals industry the device may also be used to identify new
drugs and medically-active compounds. The technology transfer manager,
Keith Daniel, commented: ‘Because of their low cost, sensitivity and ease
of use, they will probably also find particular application in on-site mea-
surements, such as ensuring food safety and quality, in environmental mon-
itoring and drug detection in athletes.’99

The research team hoped that the patents in respect of the nanotechnol-
ogy device would help develop a new field of industrial manufacturing. One
of the inventors, Vijoleta Braach-Maksvytis, explained the ambitions behind
the research: ‘Literally, from the very early discussions about the concept for
the biosensor, the purpose of the project was not just to create new scientific
knowledge, but to also produce a product and a new manufacturing base for
Australia.’100 Dr Bruce Cornell stressed, ‘We now have a chance to be in at
the start of a new generation of technologies, such as our biosensor – devices
which operate on the molecular or nanometre scale.’101 He opined: ‘We need
to take full scientific and commercial advantage of this early lead.’102 A spin-
off company, Ambri, has been established to develop products and devices
related to the Ambri Biosensor.103 However, it has proved difficult to bring
commercial products in the field of medicine to the stage of marketing.

There has been great public and private support for research into nan-
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otechnology. In January 2002, the Australian Government announced that
the Australian Research Council would devote one-third of its budget to
four priority areas, one of which was nanotechnology.104 In the United
States, President George W. Bush signed the 21st Century Nanotechnology
Research and Development Act 2003 (US) which authorized $3.7 billion in
funding for federal nanotechnology research and development from 2005
to 2009. There has been much government and industry investment in nan-
otechnology in the members of the European Union,105 and Japan.

There has been an exponential increase in the number of patent applica-
tions filed by both public and private entities in respect of nanotechnology
inventions. A USPTO patent examiner, Vivek Koppikar, gives a sense of
the early history of this field:

In many cases, technology which was first conceived in the 1970s and early 1980s,
often as academic curiosities, have now become a major area of commercial
development under the nanotechnology rubric. Several examples are noted
below reflecting different areas of nanotechnology. The atomic force microscope
(AFM) is a powerful, fundamental nanotechnology tool and was first patented
in 1988 by Bennig and IBM. By 1994, over 100 patents issued per year and, by
2003, over 500 patents were issuing per year referring to this tool. Quantum dots
and dendrimers, similarly, are examples of nanomaterials first patented in the
mid-1980s. By 1994, over ten patents issued per year and, by 2003, over 100
patents were issuing per year referring to each of these materials.106

A recent search of the USPTO database in respect of patents in March 2007
reveals that there are 4550 patents granted within the strict classification
field of nanotechnology.107

Research and industry groups have expressed concerns about the exam-
ination of nanotechnology patent applications. Mark Modzelewski of the
NanoBusiness Alliance observed:

Our big issues are making sure that the United States Patent and Trademark
Office understands nanotechnology, so when people come with their patents,
examiners understand what are reasonable boundaries. We would not like to see,
within nanotechnology patents, some of the things we’ve seen in recent technol-
ogy waves, where there have been concept patents awarded, which allow people
to lock up huge areas.108

In response to such concerns, the USPTO has created a specialist unit to
examine nanotechnology patents. As part of its efforts to improve the ability
to search and examine nanotechnology-related patents, USPTO established
a new cross-reference digest for nanotechnology designated Class 977/Dig.1,
entitled ‘Nanotechnology’.109 The USPTO defines the term ‘nanostructure’
to mean ‘an atomic, molecular, or macromolecular structure that (a) has
at least one physical dimension of approximately 1–100 nanometers; and
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(b) possesses a special property, provides a special function, or produces a
special effect that is uniquely attributable to the structure’s nanoscale physi-
cal size’.110 The Nanotechnology art collection provides for disclosures
related to ‘nanostructure and chemical compositions of nanostructure’,
‘devices that include at least one nanostructure’, ‘mathematical algorithms,
e.g., computer software, etc., specifically adapted for modeling configur-
ations or properties of nanostructure’, ‘Methods or apparatus for making,
detecting, analyzing, or treating nanostructure’; and ‘specified particular
uses of nanostructure.’111

In extra-judicial comments, Gajarsa , of the Court of Appeals for the
Federal Circuit, and the author of the decision in Madey v Duke University,
has expressed confidence that the patent system will accommodate nan-
otechnological inventions:

What does nanotechnology mean for technological development? It will provide
us with the ability to develop computers the size of a dime. It will combine
biology with electronics. It will give us the means to meet tomorrow’s massive
computing challenges.112

The judge is of the firm view that the intellectual property system will
promote economic progress and the dissemination of scientific informa-
tion: ‘Our intellectual property system . . . will continue to add dynamism
to our new information-based economy because the dialectic balances of
providing patent protection for these new technologies do not limit eco-
nomic progress.’113

In a thoughtful piece for the Stanford Law Review, Mark Lemley
identifies a number of features of nanotechnology which will pose particu-
lar issues for patent law.114 First, he notes that, unlike other fields, the basic
blocks of nanotechnology were patented very early on: ‘It is too early to tell
for sure how significant nanotech building-block patents will turn out to be
or how they will be enforced, but it is quite possible that more of the fun-
damental building blocks of nanotechnology will be patented than in any of
the [other] industries discussed.’115 Second, he notes that nanotechnology is
a cross-disciplinary field: ‘Nanotech is not confined to a single field of
endeavor, but exploits the peculiar properties of matter at the nanoscale
across many different fields of modern engineering.’116 Third, Lemley notes
that ‘nanotechnology patents . . . are held in surprisingly large proportions
by universities’.117 He concludes that the field of nanotechnology is worth
watching, because of the combination of these three factors:

Nanotechnology patents bear watching. They have characteristics that may well
turn out to be fundamentally different than patents in any other industry in the
last eighty years. How the market responds to these characteristics will determine
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whether and how the law must step in and tailor the rules of patent law to the
needs of this nascent industry. It will also give us broader insight into the role of
patents in enabling technologies. Nanotechnology is a natural experiment that
can teach us whether we have learned anything since the days of the Wright
Brothers about how to license and enforce patents without restricting innovation,
or whether the absence of patent protection for the enabling technologies of the
last century was a series of fortunate events.118

Lemley suggests that there are a number of possible solutions if the field of
nanotechnology becomes cluttered with strong and broad patents. He notes
that the utility requirement could be applied stringently in respect of nan-
otechnology inventions: ‘If there is a significant risk that nanotechnology
innovation will be retarded by broad upstream patents, we can replicate by
law the result we got by accident in the biotech, software, hardware, and
Internet industries – freedom to use basic tools and processes with patents
only on downstream implementations.’119 Moreover, he suggests that
there could be scope for government funding agencies to encourage non-
exclusive licensing in respect of nanotechnology inventions.

Lemley maintains, though, that it is premature to intervene in the field,
until the science and industry has matured: ‘Restricting nanotech patents is
also premature because we have not yet had an opportunity to see how
significant the patents will turn out to be, how they will be licensed, and
how industry participants will react.’120 Other academic commentators
have raised a number of options to deal with the patent thicket in nan-
otechnology, such as patent pooling,121 experimental use, compulsory
licensing and Crown use.

By contrast, Siva Vaidhyanathan of New York University is somewhat
more sceptical as to whether the patent regime is appropriately adapted for
the field of nanotechnology: ‘The dream of nanotechnology – engineering
substances at the scale of one nanometer – reveals many of the dangers
of an overprotective patent system.’122 He comments: ‘Paradoxically, an
overprotective patent system threatens the potential benefits of a fully
realized nanotechnology industry.’123 Vaidhyanathan wonders whether a
sui generis system of protection would be more appropriate for nanotech-
nology:

Regardless, it’s worth considering whether a special set of rules should apply to
nanotechnology. Theoretically, the patent system is supposed to be nondiscrim-
inatory. It should operate the same way under the same principles regardless of
the type of technology at hand. But in practice, different fields do work
differently in the patent system. Perhaps nanotechnology would grow more equi-
tably, efficiently, and predictably if its patents worked for a shorter time, perhaps
10 years instead of 20. Perhaps there should be a global nanotechnology patent
database run through the United Nations.124
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Vaidhyanathan expressed concerns that a ‘tragedy of the anti-commons’
would afflict the nanotechnology field, much as Heller and Eisenberg
predicted of biomedical research. He submitted that there is a need to
encourage greater openness in this field of science: ‘The proprietary and
competitive nature of the current nanotechnology community does not
bode well for transparency and equity.’125

The Canadian-based ETC Group has expressed ethical and political
objections to the patenting of nanotechnology: ‘Nano-scale manipulation
in all its forms offers unprecedented potential for sweeping monopoly
control of elements and processes that are fundamental to biological func-
tion and material resources.’126 The ETC Group fears that ‘Atomtech will
eclipse genetic engineering because it involves all matter – both living and
non-living.’127 The ETC Group expounds on the topic:

The prohibition on product of nature patents was rendered vacuous by the 1980
Supreme Court decision. Today, with the world’s largest corporations gearing up
to work down at the nano-level, it is only a matter of time before industry con-
vinces patent examiners that the genetically-engineered microbe of twenty-two
years ago is no different from the atomically-engineered elements of today.
Between nuclear colliders, atomic force microscopes, and cameras that can pho-
tograph light as it meanders through a retina, the nanotech industry will be in a
political position to argue that any tinkering with the elemental products of
nature is patent-worthy.128

The ETC Group objected to patents being granted in respect of nanotech-
nology, suggesting that it was akin to patenting elements of the Periodic
Table: ‘Patenting at the nano-scale can mean monopolizing the basic ele-
ments that make life possible.’129 The civil society organization maintained
that nanotechnological devices should not be conceived of as patentable
subject matter because they are products of nature and scientific discover-
ies. The ETC group believes that a moratorium should be placed on
research involving molecular self-assembly and self-replication.

EPILOGUE

This book has argued that courts, law makers, and policy makers can learn
some important lessons from the policy debates over intellectual property
and biotechnology. Under the nostrum that ‘anything under the sun made
by man’ is patentable, eligible subject matter has been defined in a broad
and flexible fashion to accommodate a range of new technologies, includ-
ing biotechnological research. Calling for an end to the default position
established in Diamond v Chakrabarty, Helen Berman and Rochelle Cooper

298 Intellectual property and biotechnology



Dreyfuss maintain that there is a need for a systematic re-evaluation of the
way patent law applies to genes, proteins and related inventions:

Chakrabarty essentially changed the default position on protecting life-sciences
materials. Its broad holding – that the subject matter of patent law extends to
‘anything under the sun made by man’ – means that developments in these fields
are now presumed to be patentable. As a result, Congress has had little occasion
to intervene, or even consider, patent law issues regarding genomics or pro-
teomics. And even Supreme Court involvement has become minimal, for at
around the same time that biotechnological research began to flourish, Congress
established the Court of Appeals for the Federal Circuit.130

This book has suggested that patent law should be technology-specific,
especially when dealing with the demands of particular fields of biotech-
nology.131 Thus it is worth tailoring the rules and principles of patent law
to cater for the peculiarities of plants, animals and micro-organisms, as well
as medical, gene, stem cell and drug patents, plus access to genetic resources
and traditional knowledge. Greater efforts should be made to preserve and
conserve what Breyer  of the Supreme Court of the United States called
the ‘Storehouse of Knowledge’ – the public domain and the intellectual
commons. There is a need to preserve certain traditional exclusions from
patentable subject matter, especially in respect of scientific discoveries,
abstract ideas, products of nature and business methods. As the judge has
noted: ‘Patent law seeks to avoid the dangers of overprotection just as
surely as it seeks to avoid the diminished incentive to invent that underpro-
tection can threaten.’132

This book has reinforced the allegation made by economists Adam Jaffe
and Josh Lerner that the patent system is ‘broken’ and needs to be
reformed.133 There should be further impetus to the attempts in the United
States Congress and international fora to reform the patent system.134

There is a need to improve the capacity of the patent office in dealing with
applications for new technologies, especially in biotechnology and adjacent
fields. ‘Patent trolls’ should not be allowed to flourish and to hold public
and private investors in research and development to ransom. There needs
to be greater scope for challenging patent applications by civil society and
public interest groups, such as the Public Patent Foundation – ‘patent-
busting’ if you will.135 The criteria for patentability should be applied
strictly in respect of new technologies. Not only should the requirement for
utility be strengthened, but patent offices and courts should apply the tests
for novelty and inventive step in a stringent fashion. There should be
greater creativity and problem-solving abilities attributed to a ‘person
skilled in the art’ to ensure that the patent system rewards more than merely
nominal improvements to the scientific knowledge and art in the public
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domain.136 Helen Berman and Rochelle Cooper Dreyfuss contend: ‘At the
very least, the courts must develop a method for dealing with “moving
target” issues, such as keeping track of the actual level of skill in the art,
the degree to which research functions have been automated, the availabil-
ity of fundamental data, and the agreements that scientists have made
about how such data should be represented.’137

Given the expansion of the scope of patentable subject matter, and the
concomitant threat of the creation of an ‘anti-commons’ in respect of
scientific research, there is a need in turn to broaden the range of exceptions
to patent infringement. Graeme Dinwoodie and Rochelle Cooper Dreyfuss
observe that members of the World Trade Organization should take advan-
tage of the flexibilities within the TRIPS Agreement 1994 so as to protect
the scientific commons:

The public domain of science is likely shrinking, but more through the efforts of
technological change than through legal efforts to privatize culture. International
law heavily circumscribes the capacity to redraw the public/private boundaries in
ways that ensure an optimal public domain. Scholars might thus view interna-
tional law as an obstacle around which national patent policymakers must navi-
gate. But the function of international intellectual property law should be
conceptualized more broadly. Informed by the value of a strong domain of acces-
sible knowledge, international law could help member states resist scientific and
technological commodification.138

A broad interpretation should be provided in respect of the defence of
experimental use. The defence should be defined along the lines of the
European Union model. In addition, there should be a defence in respect
of personal, non-commercial use of patented inventions. Countries
should provide for a broad safe harbour for research into pharmaceutical
drugs, along the lines articulated by the Supreme Court of the United
States in Merck KGaA v Integra Lifesciences I, Ltd. There is also a need
for special defences for particular industries, such as a limited liability for
medical practitioners in respect of patent infringement, a defence in
respect of farm-saved seed, and an innocent bystander presumption. Such
measures are necessary to deal with problems associated with biological
inventions. Market-based solutions such as cross-licensing and patent
pooling should be encouraged. There is also a demand to reform the com-
pulsory licensing and Crown use, so that it allows for competition and
access to essential medicines. There is a role for competition regulators to
supervise and monitor the impact of patents in respect of pioneering tech-
nologies. It is recommended that the bioethical principles of informed
consent and benefit sharing be incorporated into patent law in a number
of fields.
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Such recommendations will not only help resolve the existing disputes
over intellectual property and biotechnology, but they will better prepare
patent offices, courts and legislatures in the regulation of the next genera-
tion of frontier inventions and pioneer technologies.

Particularly noteworthy is the work of the J. Craig Venter Institute and its
new spin-off company, Synthetic Genetics, in the field of synthetic
biology.139 In November 2002, J. Craig Venter and Nobel Laureate
Hamilton Smith received a US$3 million grant from the US Energy
Department to create a new, ‘minimalist’ life form in the laboratory – a
single-celled, partially human-made organism. On 12 October 2006, the J.
Craig Venter Institute Inc. filed a patent application in respect of a ‘minimal
bacterial genome’.140 The abstract of the patent application observes:

The present invention relates, eg., to a minimal set of protein-coding genes which
provides the information required for replication of a free-living organism in a
rich bacterial culture medium, wherein (1) the gene set does not comprise the 101
genes listed in Table 2; and/or wherein (2) the gene set comprises the 381 protein-
coding genes listed in Table 3 and, optionally, one of more of: a set of three genes
encoding ABC transporters for phosphate import (genes MG410, MG411 and
MG412; or genes MG289, MG290 and MG291); the lipoprotein-encoding gene
MG185 or MG260; and/or the glycerophosphoryl diester phosphodiesterase
gene MG293 or MG385.141

This patent application has already caused consternation amongst anti-
biotechnology groups. The ETC Group observed that ‘Venter’s work poses
ethical and environmental concerns about the use of biodiversity to build
new life forms from scratch.’142 The civil society organisation fears that syn-
thetic biology will have attendant environmental risks: ‘The extraordinary
appeal of solving the world’s energy problems by harnessing new, engi-
neered life forms, tends to eclipse the very real concerns about potential neg-
ative consequences.’143 The organisation suggested: ‘Intellectual property
claims on human-made life also pose concerns about ordre public.’144 The
policy debate over intellectual property and biotechnology will no doubt
inform future discussions over the patenting of artificial and synthetic life.
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