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support for home care and pharmaceuticals, and do all of
these things in a practical way. It is a tall order, but it must
be done, precisely because of my first point: this is too im-
portant to the Canadian people for us not to succeed.
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Patents represent a contract between an inventor and
society. By granting time-limited market exclusivity,
patents create the potential for inventors to generate

high returns on successful innovations. In exchange, the in-
ventor provides a complete description of the invention so
that others may build on the technology to create improve-
ments or other breakthrough discoveries. Patent protection
of intellectual property is particularly important to inven-
tors in the biotechnology field because of the relatively
high fixed cost of research and the ease with which discov-
eries may be copied. By attracting investment capital for re-
search, patent protection increases the pace of innovation,
thus benefiting society.

To qualify for a patent, the invention must be deemed
useful, novel and not obvious. The utility criterion re-
quires that a clear application is known. Novelty means
that the invention has not been described before in the lit-
erature. The criterion of non-obviousness demands cre-
ativity on the part of the inventor. For example, the courts
in the United Kingdom have ruled, on the grounds of ob-
viousness, that Pfizer’s patent on the use of the entire drug
class of phosphodiesterase-5 inhibitors for erectile dys-

function was invalid because the knowledge was already in
the public domain when the patent was issued.1

Although contentious in principle, patenting of life
forms is now well established in law. The landmark case
identifying the patentability of life forms occurred in 1980,
when the US Supreme Court ruled in a 5–4 decision that
the genetic modification of a bacterium to break down oil
spills was consistent with “a new composition of matter” as
defined in the Patent Act of 1793.2 This decision did not
directly address the patentability of genes; however, the
courts eventually reasoned that, if whole organisms were
patentable, then their components would also be eligible
for patent protection. Subsequently, the patenting of iso-
lated gene sequences (but not the human genome) was per-
mitted by the American and European patent offices, pro-
vided the applicant could demonstrate utility of the gene
sequence. The Canadian Intellectual Property Office has
recognized the patentability of isolated genetic sequences,
and the status of patents for higher life forms (e.g., the
Harvard oncomouse) is currently before the Supreme
Court.3 The Canadian Biotechnology Advisory Council has
recently recommended that higher life forms (i.e., plants,
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seeds and nonhuman animals) that meet the criteria of util-
ity, novelty and non-obviousness be patentable, subject to
certain restrictions.4

A wave of new diagnostic and therapeutic inventions is
coming to market, based on innovations in genomics and
proteomics. Development has been funded in large part
through private capital, stimulated by the patenting of ge-
netic materials. As gene-based tests and therapies come to
market, practising physicians have an important profes-
sional role to play in interpreting the growing debate for
their patients and for the general public. Consider the case
of Myriad Genetics Laboratories (Myriad) involving the
BRCA1 and BRCA2 gene patents.

In June 2001 Myriad declared that hospitals in several
provinces were violating its patent on a test of genetic sus-
ceptibility to breast cancer. Myriad demanded that all test-
ing be conducted in its laboratory in the United States at a
cost of about US$2500, almost 5 times what is currently
being charged.5 Although other provinces either stopped
using the test or quietly went on as usual, in September
2001 the Ontario government announced that it would
challenge private companies’ rights to patent genes and to
control, and profit from, diagnostic and medical treatments
using the patent.6 To date, Ontario continues to defy Myr-
iad’s patent claim7 and has taken steps toward charting a
path that balances societal and commercial interests in the
area of genomics.

Genetic patents were intended to benefit society through
more rapid access to innovations that would improve the
health and well being of society. In this article we review key
issues in the patenting of genetic materials and ask whether
the intended benefits from patenting of genetic material are
actually occurring.

Concerns over patenting of genetic material

Effects on the biotechnology sector

Patenting of genetic material has created a huge market
for private investment capital. Indeed, private investment in
biotechnology has become an important aspect of Can-
adian science and industrial policy, supporting Canada’s
goal of leadership in the information economy.8,9 The race
to decipher the human genome probably finished ahead of
schedule because of the entry of private sector funds. How,
though, has the patenting of basic discoveries affected the
research process and the resulting innovations produced?

Research process

In a survey of over 2100 life scientists, about 20% of re-
spondents reported delays in publication of 6 months or more
to allow for patent application, to protect their scientific lead,
to slow dissemination of undesired results, to allow time for
patent negotiation or to resolve disputes over ownership of
intellectual property.10 Engagement in academic–industry re-

search partnerships and commercialization of university re-
search were significantly associated with publication delays. In
another survey, 47% of geneticists who asked other faculty
for additional information, data or materials regarding pub-
lished research reported denial of at least 1 request in the pre-
ceding 3 years.11 In 28% of cases, respondents were unable to
replicate published research as a direct result of this refusal to
share information. The rate of denial of requests for data was
equivalent to that reported by non-geneticists. However, ge-
neticists were more likely to report that the withholding of
data impeded progress of their research (58% v. 38% respec-
tively). Thirty-five percent of geneticists felt that data sharing
had decreased during the past decade.

Innovations

There are 2 types of innovation: breakthrough discover-
ies and those that improve on existing technology by creat-
ing either a better product or a cheaper product of equiva-
lent quality.

Breakthrough discoveries: Privatization of new tests or
therapies can go astray when too many owners hold rights
to discoveries.12 Before 1980, basic discoveries, such as the
H2-receptor responsible for gastric acid secretion, were
considered to be in the public domain. (These basic discov-
eries are often called “upstream discoveries.”) Only the spe-
cific tests or therapies that harnessed this basic knowledge,
such as H2-receptor antagonists, were patented. (These
tests and therapies are commonly called “downstream ap-
plications.”) Currently, patentable upstream discoveries in-
clude genes, gene sequences, gene fragments or expressed
sequence tags, the proteins expressed by these genes, and
single nucleotide polymorphisms, commonly used in re-
searching genetic diseases. Although the patenting of up-
stream discoveries has stimulated a huge influx of private
investment capital, inventors of downstream applications
are likely to cross the boundaries of several patents, necessi-
tating the “stacking” of royalties to patent holders. This
could reduce the value of all patents, vastly increase legal
costs and actually inhibit innovation. Indeed, Barton13

noted a 70% increase between 1986 and 1994 in the num-
ber of intellectual property lawyers employed per dollar
spent on research and development.

Discoveries that improve on an innovation: An excessively
broad patent — particularly on an upstream discovery —
might block or place severe constraints on the ability of
others to develop new tests or therapies that build on the
patented invention. This is one of the criticisms directed at
Myriad Genetics by Institut Curie and the French govern-
ment concerning their patent on the BRCA1 gene.14

Effects on society

Research focus

In general, genetic patenting issues mirror those associ-
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ated with commercialization of research. Effort is placed
disproportionately on discoveries that would maximize
profits to the inventor, by targeting large, potentially lu-
crative markets, rather than on discoveries that would
maximize benefit to society. This exacerbates existing dis-
parities in the availability of treatments across socioeco-
nomic and ethnic groups within countries and between de-
veloped and developing countries.15 In addition, research
into genetic “solutions” may overshadow research into the
roles of less glamorous but important contributors to dis-
ease prevention. For example, modifiable behavioural fac-
tors, such as obesity, inactivity and smoking, account for
over 70% of the cases of stroke and colon cancer, over
80% of coronary artery disease and over 90% of adult-on-
set diabetes.16 Ignoring these targets of innovation will re-
sult in a narrower and more costly range of solutions than
might otherwise occur.

Market control

High licensing fees and royalties may constrain the
number of laboratories prepared to provide a particular
test. For example, Merz and colleagues17 found that 30% of
laboratories testing for hemochromatosis ceased to develop
or provide the test once the patent holder began enforcing
its patent. Access to tests is thus reduced, and an environ-
ment is created wherein patent holders dictate the condi-
tions under which tests will be performed.18

Even more constraining is the refusal to license a prod-
uct to other laboratories. Although Myriad Laboratories
cites quality control as its reason for refusing to license out
its BRCA1 and BRCA2 tests, this practice also provides
Myriad with an expanding exclusive database for research-
ing and patenting new mutations in the 2 genes, potentially
extending for years the company’s monopoly in this area.

Consumption

Society has limited funds to distribute between health
care and other social benefits. The socially optimal amount
to be spent on any one therapy takes into account that, be-
yond a certain point, greater health benefits may be
achieved by investing elsewhere. By contrast, the patent
holder seeks to maximize sales of its invention. This in-
duces pressures to broaden the pool of patients considered
eligible for a test or therapy beyond that which is socially
optimal. For example, if one compares Myriad Genetics’
indications for its BRCA tests with those recommended by
an independent academic body, one finds that the latter ex-
cludes women without a family history of breast or ovarian
cancer, whereas Myriad’s guidelines include these lower
risk women.19

One may argue that individuals deemed ineligible for a
particular test or treatment within the public health care
system should be allowed to purchase these out-of-pocket.
However, this ignores the induced costs to the public sys-

tem in follow-up to the genetic test itself — costs that may
quickly exceed that of the test.20 Without controls on di-
rect-to-consumer marketing similar to those in place in
Canada for pharmaceutical products, potential over-
consumption is likely to be exacerbated.

Policy implications
The evidence suggests several areas in which patenting of

genetic materials may actually be slowing innovation
through delayed publications, increased secrecy, increased
transaction costs due to royalty stacking, and excessively
broad patents. Researchers themselves will generate some
solutions, such as the SNP Consortium — a collaboration
of several pharmaceutical firms and the UK Wellcome
Trust — that places the commonly used single nucleotide
polymorphisms (SNPs) in the public domain.21 However,
there is now no clear delineation between patentable discov-
eries and those in the public domain. Other solutions may
come from regulators. For example, the US Patent Office
has recently suggested the use of patent pools, which are a
form of cross-licensing agreement between patent holders,
allowing for the sharing of technologies in a common field.22

The need for patent reform is generally recognized.23–25

Ontario’s report on genetics, testing and gene patenting26

recommends tightening the existing interpretation of Cana-
da’s Patent Act as it relates to biological materials, and it
recommends amendments to the act to:
• narrow the scope of gene patents;
• create clear exemptions for experimental and noncom-

mercial clinical use of a patented invention;
• introduce a morality clause, the basis on which a patent

may be challenged;
• make provision for a separate ethics review panel;
• create a faster, less expensive dispute-resolution mecha-

nism; and
• permit compulsory licensing of genetic diagnostic and

screening tests, giving government authority to require
the patent holder to license the test to another firm, un-
der reasonable conditions.

Although necessary, these patent reforms do not address
the bias toward producing products that will maximize a re-
turn on investment. Federal and provincial governments
must ensure adequate, continued funding for research that
does not have commercial potential — for example, lifestyle
and environmental contributors to health and well being.

Conclusion

A handful of large biotechnology enterprises is emerging
from existing small and medium-sized biotechnology firms.
As this occurs, it is important that adequate mechanisms be
in place to limit the potential for abuse of monopoly power.
Federal leadership is needed to clarify interpretation of cur-
rent patent laws. Ultimately, however, Canada must work in
concert with other nations on fundamental reform of these
laws to fit societal needs for both innovation and affordable
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access to these innovations. This effort will require engage-
ment with all stakeholders, including the medical commu-
nity and the general public. The national and provincial
medical associations have important roles to play as advo-
cates for both patients and physicians to ensure that work-
able and sustainable approaches are found.
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