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THE GENE PATENT DILEMMA:

BALANCING COMMERCIAL INCENTIVES

WITH HEALTH NEEDS

Lori B. Andrews, J.D.*

INTRODUCTION

On January 3, 2000, Donna Rawlinson MacLean filed applica-
tion GB000180.0 in the British Patent Office. The patent application
entitled "Myself' was MacLean's attempt to patent her own genetic
sequence.' "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 otherwise," explained
MacLean.

2

Patent office officials were befuddled as to why she would
want to patent her own genes. "It is not really worth patenting
something unless you make a lot of money from it," noted Brian
Caswell of the British patent office.3 But MacLean, a poet, was inter-
ested in making a point, not in making profits. She was protesting
the granting of gene patents to companies, which seemingly al-
lowed them to own parts of people.4

* Lori Andrews is a Distinguished Professor, Chicago-Kent College of Law. She wrote this

article while she was a Visiting Professor of Public and International Affairs, Princeton
University. The research for this article was supported in part by a grant from the U.S.
Department of Energy, program on ethical, legal and social implications of genetics,
#DEFG0201ER63168.

'Of Her Own Making, N.Y. Tnsms, March 12, 2000, at A4 Raurans; see also Patent, available at
http://blather.newdream.net/p/patent.html.

2Id.

3 Woman Tries to Patent Self, REuTrs, Feb. 29, 2000 [hereinafter Reuters, Sel], available at
http://more.abcnews.go.com/sections/living/dailynews/selfpatentOO0229.html.
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MacLean is not alone in her criticism of gene patents. From
French researchers5 to the premier of Ontario, Canada, 6 from Native
Americans 7 to medical professional organizations, 8 gene patents are
under siege. The stakes are high. Thousands of gene-related patent
applications have been filed with the U.S. Patent and Trademark
Office (USPTO).9 Many of them will turn out to be worth several
fortunes. The patent on the human erythropoietin gene (which
codes for a protein needed by kidney disease patients) is worth
more than $1.5 billion a year because a genetically engineered treat-
ment can be made from it.1 0

The challenges to human gene patents come from a variety of
interested parties-people from whom the patented genes were iso-
lated, researchers who wish to undertake genetic epidemiology or
develop gene therapies, clinicians and health plan operators who
cannot afford the crippling licensing fees for genetic tests, and pol-
icy-makers who want to assure that the patent system actually
meets its goal by encouraging invention. Evidence is mounting that
gene patents are inhibiting important biomedical research, interfer-
ing with patient care, and causing criticisms from international trad-

5 Declan Butler and Sally Goodman, French Researchers Take A Stand Against the Cancer Gene
Patent, 413 NATURE 95, 95 (2001) (describing the Institut Curie's challenge to the BRCA1
gene patent that is held by Myriad Genetics, a Utah based company).

6 Paul Willcocks, Canadian Premiers Wade Into Gene Patenting Debate, REUTEIS, Aug. 3, 2001.

7 Debra Harry, Letter to Commissioner of Patents and Trademarks, Indigenous Peoples Council on
Biocolonialism, Comment 39, Mar. 21, 2000, available at http://www.uspto.gov/web/of-
fices/com/sol/comments/utilguide/index.html (arguing that human genes are nature's
products, not inventions, and are thus not patentable).

8 ASSOCIATION FOR MOLECULAR PATHOLOGY, CLINICAL PRACTICE COMMITTEE, AMP Position

on Patenting of Genetic Tests, Dec. 17, 1999, [hereinafter ASSOCIATION FOR MOLECULAR PA-

THOLOGY] available at http://www.ampweb.org/patent.htm. The statement was devel-

oped by representatives from the following organizations: the Academy of Clinical
Laboratory Physicians and Scientists, College of American Pathologists, American College

of Medical Genetics, American Society of Human Genetics, American Association for

Clinical Chemistry, National Society of Genetic Counselors, American Medical Associa-

tion, American College of Obstetricians and Gynecologists, American Society of Clinical

Pathologists, Association of American Medical Colleges.

9 Ken Garber, Homestead 2000: The Genome, SIGNALS MAGAZINE, available at http://www.

signalsmagazine.com/signalsmag.nsf.

10 S. M. Thomas et al., Ownership of the Human Genome, 380 NATURE 387, 388 (1996); see also

Amgen, Inc. v. Chugai Pharmaceutical Co., 927 F.2d 1200, 1200, 1203 (Fed. Cir. 1991) (pro-
viding more information about erythropoietin and Epogen, the product based on the er-
ythropoietin gene). By the year 2000, Epogen accounted for $1.9 billion of Amgen's total
revenue of $3.6 billion that year. Amy Tsao, Amgen: Will Bigger Be Better? BUSINESS WEEK
ONLINE, Jan. 2, 2002, available at http://www.businessweek.com/bwdaily/dnflash/
jan2002/nf2002012_2995.htm.



ANDREWS 67

ing partners. As a result, various policy alternatives are being
considered, including banning gene patents, exempting researchers
and diagnosticians from the reach of the patents, encouraging pat-
ent pools, compulsory licensing, recognizing the rights of third par-
ties to oppose the granting of a particular gene patent, and allowing
the people who are the sources of the patented genes to have a
greater say in their use.

Gene patents are undergoing increasing scrutiny because they
are pivotal to the future of health care, and patent decisions around
the globe have been most challenged and changed when health is at
issue. And, while patents on certain products related to health care
are appropriate-such as patents on drugs-the rationales for
granting such patents do not apply to patents on genes.

I. THE FOUNDATION OF PATENT LAW

Around the world, industrialized nations share a belief in the
importance of a strong patent system.'2 The framers of the U.S. Con-
stitution realized two centuries ago that it was important to create
incentives for technological innovation. Article I of the United States
Constitution gives Congress the power "[t]o promote the Progress
of Science and useful Arts, by securing for limited Times to Authors
and Inventors the exclusive Right to their respective Writings and
Discoveries.

13

Under the federal patent law, the patent applicant must show
that his or her invention is novel, non-obvious, and useful.14 When a
patent is granted, the inventor has the right to exclude others from
making, using or selling his or her invention for twenty years from
the date the patent application was filed. The patent laws are de-
signed to assure that the public benefits from a new invention in
exchange for the monopoly.' 5 The laws do not allow patents on

11 See section IV, ifra.
1
2 This belief is the basis of the Agreement on Trade-Related Aspects of Intellectual Property

Rights. See, e.g., Agreement on Trade-Related Aspects of Intellectual Property Rights, Apr.
15, 1994, Marrakesh Agreement Establishing the World Trade Organization, Annex IC Legal In-
strunients-Results of the Urnguay Round vol. 31; 33 I.L.M. 84 (1994) (TRIPS Agreement)

[hereinafter TRIPS].

13 U.S. CONsT. art. I, § 8, cl. 8.

14 35 U.S.C. §§ 101-103 (2002).

1- Rebecca S. Eisenberg, Patents and the Progress of Science: Exclusive Rights and Experimental
Use, 56 U. Cn. L. REa. 1017, 1022 (1989) (explaining that "[I]n order to obtain a patent, the
applicant must first contribute 'a measure of worthwhile knowledge to the public
storehouse.").
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products of nature because the public would not gain anything new
if an individual were allowed to, for example, patent air and charge
us each a license fee whenever we breathed. Nor are patents al-
lowed on scientific formulas. The U.S. Supreme Court has pointed
out, "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."' 16

The patent application must also be adequately "enabling;"
that is, it must describe the invention fully, in a way that would
allow another person skilled in that field to make the invention.17

This requirement is particularly important because one of the pur-
poses of the patent law is to assure that the public receives informa-
tion in exchange for the monopoly granted to the patent holder.18

When a patent is granted, the information in it becomes public.
Other inventors can then use that information to further their own
research. Other inventors, however, cannot make or use the pat-
ented invention itself without the permission of the patent holder.19

In the United States-unlike in Europe2°-the inventor has no
duty to actually "work" (use or develop) the invention.21 He or she
can just put it on the shelf. The public is nevertheless thought to be
benefited by the fact that the information about how to make the
invention is publicly disclosed in the patent application for others to
build on.

Genes straddle the boundary between patentable and unpat-
entable substances. They seem akin to products of nature or formu-
las. Moreover, as Rebecca Eisenberg notes, "DNA sequences are not
simply molecules, they are also information .... Patent claims to
information-even useful information-represent a fundamental

16 Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980).

17 35 U.S.C. § 112 (2002).

18 Eisenberg, supra note 15, at 1017.

19 See id. at 1021-22 (relating that this restriction extends even to one who may have inno-

cently and independently developed the same invention).

' Yee Wah Chin, Unilateral Technology Suppression: Appropriate Antitrust and Patent Law Rente-
dies, 66 ANTITRUST L.J. 441, 450 (1998) (revealing that in jurisdictions which require the
patentee to use the invention, the failure to do so can result in revocation of the license or
even a relicensing to others).

21 See Eisenberg, supra note 15, at 1021-22.
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departure from the traditional patent bargain."22 That bargain envi-
sioned allowing a patent on an invention in exchange for the disdo-
sure of useful information in the application to spur on other
inventors23

The fact that genes come from people adds to the concerns
about how they are used. In France, for example, there is a variation
of the products-of-nature doctrine singling out human materials.
Under a French statute, the "human body and its elements and
products, as well as knowledge of the total or partial structure of a
human gene may not, as such, be the subject of a patent."24 In a
letter to the U.S. Commissioner of Patents, in response to a proposal
to revise patent, law, the Indigenous Peoples Council on Biocolonial-
ism pointed out, "One of the most basic tenets of modem western
biology is that the genetic material of an individual is inherited from
previous generations. Our genes are derived from our parents,
grandparents, and their progenitors through the germline. It is clear
that human genes are the products of nature."25 Various groups de-
scribe genes as the common heritage of mankind which should not
be owned by individual companies.26

Some critics of gene patents are concerned that people are
"commodified" by turning genes into property. The human origin of
patented genes has not only a moral significance, but also a practical
one. Genetic tests and treatment technologies are central to the fu-
ture of health care.27 Genetic testing can lead to true preventive
medicine; patients whose genes indicate a propensity to develop
emphysema, for example, can avoid jobs that would trigger the dis-
ease. Gene therapies could also be used to treat previously fatal and
untreatable diseases. Yet the holder of a patent on a disease gene
will be able to control any use of that gene for diagnosis or treat-

22 Rebecca S. Eisenberg, Re-examining the Role of Patents in Appropriating the Value of DNA
Sequences, 49 EMORY L.J. 783, 786, 794 (2000) [hereinafter Eisenberg, DNA Sequences].

23 Id. at 794.
24 Law No. 94-653 of 29 July 1994, detailed in 45 INT. DIG. HEALTH LEG. 498-99 (1994).

25 See Harry, supra note 7.

26 Melissa L. Sturges, Note, Who Should Hold Property Rights to the Human Genome? An Applica-
tion of the Common Heritage of Humankind, 13 AM. U. INT'L. L. REV. 219, 245-48 (1997); see
also Bartha Maria Knoppers, Status, Sale and Patenting of Human Genetic Material: An Inter-
national Survey, 22 NATURE Gr'mmcs 23, 23-26 (1999). The World Medical Association also
considers genes to be part of "mankind's common heritage" and urges medical organiza-
tions around the globe to lobby against gene patenting. Matt Borsellino, World Med. Associ-
ation Tackling Health Database Issue, MED. Posr, May 23, 2000, at 40.

27 Francis S. Collins and Victor A. McKusick, Implications of the Human Genome Project for
Medical Science, 285 JAMA 540, 540 (2001).
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ment, setting the prices as high as he or she wants, or denying ac-
cess to certain diagnostic or treatment technologies. Unlike a patent
on a drug, where alternative drugs can be developed and patented,
the holder of a gene patent has control over any gene therapies that
use the patented gene and can deny potential competitors the
chance to make alternative products utilizing the gene sequence.
Gene patents raise serious concerns for human health. Granting pat-
ent monopolies in this field has a much higher social cost than, for
example, patenting a marginally better mousetrap or some other in-
vention where consumers can readily choose a substitute or do
without.

II. THE LEGAL BASIS FOR GENE PATENTS

There has yet to be a court decision squarely addressing
whether human genes are the appropriate subject matter for a pat-
ent.28 In the famous case of Diamond v. Chakrabarty, the U.S. Su-
preme Court, in a five to four decision, determined that a
genetically-engineered living bacterium was patentable. 29 But the in-
ventor in that case had created something new that had not previ-
ously existed-a bacterium that could be useful in cleaning up oil
spills. 30 Human genes already exist. Proponents of gene patents
point to language in the Chakrabarty decision that "anything under
the sun that is made by man" may be patented.31 That sweeping
statement was limited by the Court itself, which reiterated the statu-
tory requirements for a gene patent and pointed out that manifesta-
tions of nature were not patentable.32 The Court also did not address
whether the sequence of an existing gene would be considered to be
"made by man."

For any invention to be patented, the patent applicant must
demonstrate that his invention is useful, non-obvious, and novel.33

Yet each of these criteria could raise issues for gene patents. Know-
ing the sequence of a gene is useful; for example, it allows genetic

28 In the gene patent cases that have been litigated, both sides usually accept the notion that
genes are patentable and are battling over who has rights to the patented gene. See, e.g.,
Amgen, Inc. v. Chugai Pharmaceutical Co., 927 F.2d 1200, 1204 (Fed. Cir. 1991).

- 447 U.S. 303, 304, 317-18 (1980).

30 Id. at 305.

31 Id. at 309 (citing S. REP. No. 82-1979, at 5 (1952); H.R. REP. No. 82-1923, at 6 (1952)).
32 Id. at 309 (citing Funk Brothers Seed Co. v. Kalo Innoculant Co., 333 U.S. 127, 130 (1948)).

- 35 U.S.C. §§ 101-103 (2002).
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testing of an individual to determine if he or she has a normal se-
quence or a potentially problematic variation.34 But the useful
properties of a gene (such as its ability to bind to another comple-
mentary strand of DNA for diagnosis or its ability to code for a par-
ticular protein) are not ones that the scientist has invented, but
rather are natural, inherent properties of genes themselves. Estab-
lishing non-obviousness is also a grey area because computerized
homologous sequencing techniques (in which, for example, the
function of a human gene is predicted by a computer match to an
animal gene whose function is known) seem obvious in light of
prior art. The criterion of novelty, too, might also be difficult to
meet. How does a disease gene suddenly become "new" enough to
be a patentable invention once it is removed from an affected indi-
vidual by a researcher? Shouldn't the arrangement of the chemical
letters C, A, T and G be viewed as an unpatentable formula or prod-
uct of nature?35

Although products of nature are not patentable, various courts
have upheld patents on isolated and purified natural substances.
The 1912 case of Parke-Davis & Co. v. H.K. Mulford & Co. 36 upheld a
patent on adrenaline, a natural hormone that was found in animal
glands. The patent applicant identified, isolated, and purified the
active ingredient-adrenaline. 37 This discovery created a product
that did not exist in nature in that precise form and that could be
used for medical treatment.38

Individuals who seek gene patents assert that they have iso-
lated and purified genes because genes in the body have both cod-
ing and non-coding regions, in contrast to the patented genes which
have been manipulated to eliminate the non-coding region, while
apparently still performing the same function as a naturally occur-

34 Allen C. Nunnally, Commercialized Genetic Testing: The Role of Corporate Biotechnology in the
New Genetic Age, 8 B.U. J. Sci. & TECH. L. 306,307 (2002) (citation omitted) (explaining that
the discoveries of disease sequences can be helpful in screening for diseases, providing
warnings of potential health problems, and allowing more individualized treatment).

35 Sunny Bains, Double Helix As Engineer, 279 Sci. 2043, 2043 (March 27, 1998) (detailing that
the letters C, G, A and T stand for the four different bases that make up human DNA:
cytosine, thymine, adenine, and guanine).

196 F. 496-97 (2d Cir. 1912).

37Id.

SId. at 497
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ring gene.39 Scientists and institutions seeking gene patents argue
that genes are thus similar to the isolated and purified adrenaline.
However, gene patent applicants seek control over all uses of the
gene, such as its binding and coding abilities.4° Yet those properties
are natural properties of the DNA itself, not the invention of the
patent holder. Consequently, gene patents might raise the same con-
cerns as the proposed patent at issue in Cochrane v. Badische Anilin &
Soda Fabrik.41 In that case, the U.S. Supreme Court invalidated a pat-
ent for synthesized alizarine, a dye previously made from an extract
of the madder root.42 The Court emphasized that the synthetic form
was just a copy of the natural one.43

The challenges to gene patents are moving beyond the initial
moral concerns about commodifying people and the legal concerns
about whether genes are unpatentable products of nature. Now the
concerns are being couched in terms of harm to the research enter-
prise and to public health.44 A variety of policy options are being
explored to ensure that gene patents do not impede the evolution of
science and the practice of medicine.

III. THE UNIQUE CONCERNS ABour HEALTH CARE PATENTS

The issue of gene patents arises within the most contested and
malleable area of patent law-that of patents related to health. His-
torically, in the United States, patents on products and processes
necessary to treat patients were not even allowed.45 Even today,
there are exceptions in U.S. patent law46 and in the international

39 Lisa A. Karczewski, Biotechnological Gene Patent Applications: The Implications of the USPTO
Written Description Requirement Guidelines on the Biotechnological Industry, 31 MCGEORGE L.
Rev. 1043, 1056 (2000).

-1 See Martin Bobrow and Sandy Thomas, Patents in a Genetic Age: The Present Patent System
Risks Becoming a Barrier to Medical Process, 409 NATURE 763, 763 (2001).

41 111 U.S. 293, 294 (1884).

42 Id. at 297.

43 Id. at 311-12.

44 See, e.g., Jon F. Merz, Mildred K. Cho, Madeline J. Robertson and Debra G. B. Leonard,
Disease Gene Patenting Is a Bad Innovation, 2 MOLECULAR DIAcNOSis 299, 301 (1997) [herein-
after Merz et al., Bad Innovation] (asserting that gene patents may limit the best equipped
firms from creating new gene therapies for patients, and without an exception for experi-
mental research with gene therapies, gene patents may prevent progress in finding gene
mutations that cause disease).

45 See p. 73-75 infra.

46 See, e.g., 35 U.S.C. § 287(c) (2002). Another way in which U.S. laws recognize public health
concerns is through march-in rights. Under 35 U.S.C. § 203, if federally-funded research
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agreements47 to which the U.S. is a signatory that create certain ex-
emptions from traditional patent law for patents related to health
care. Even courts faced with patent infringement cases will take ac-
tion to protect public health.4 And government officials, including
U.S. Health and Human Services Secretary Tommy Thompson, have
threatened to ignore patents that are seen as inimical to public
health.49 In Canada, in the wake of terrorists' use of anthrax, the
government decided to override Bayer's patent for the antibiotic
Cipro and ordered a million tablets of a generic version of the
drug.5 Ultimately, Bayer struck a deal with the Canadians to sell
Cipro at a much lower price.51

A. The History of Health Care Patents

Originally, U.S. patent law forbade patents on health care in-
ventions. Throughout the first 150 years of U.S. history, the USPTO
did not issue patents for methods used to diagnose and treat sick
patients.52 Methods to treat disease were not considered patentable
subject matter by the medical profession, the courts, and the
USPTO. Patents were granted for tangible discoveries or inventions,
and medical or surgical methods did not appear to fall within the
scope of the statutory requirements.

In 1862, a New York court was one of the first to address the
issue. The court assessed whether a newly discovered use of ether,
to eliminate pain experienced by patients undergoing surgical oper-
ations, was patentable.5 3 Although ether was a well-known sub-
stance at the time, the alleged invention was that if ether was

contributed to the production of an invention, and that product is not made available to
the public in a reasonable amount of time, the federal agency that provided funding has
march-in rights allowing it to grant a license to another entity to make the product. See
Peter S. Arno and Michael H. Davis, Why Don't We Enforce Existing Drug Pricing Controls?
The Unrecognized and Unenforced Reasonable Pricing Requirements Imposed upon Patents Deriv-
ing in Whole or in Part From Federally Funded Research, 75 Tut.. L. REv. 631, 643-44 (2001).

47 See, e.g., TRIPS, supra note 12.

43 See, e.g., City of Milwaukee v. Activated Sludge, Inc., 69 F.2d 577 (7th Cir. 1934).
49 Industry Observers Debate Implications of HHS Secretary's Remarks on Cipro Patent, 10 BNA

HEALTH LAw REPORTER 1709 (Nov. 8, 2001).

5 Amy Harmon and Robert Pear, Canada Overrides Patent for Cipro to Treat Anthrax, NEw
YoRK Trass, Oct. 19, 2001, at Al.

51 Jill Carroll, Vanessa Fuhrmans, and Joel Baglole, Questions of Security: Bayer Nears Pact to
Sell to Government Anthrax Drug Cipro at Discount Price, WALL ST. J., Oct. 24, 2001.

52 Robert Portman, Legislative Restriction on Medical and Surgical Procedure Patents Removes
Impediment to Medical Progress, 4 U. BALT. rrrTELL. PROP. J. 91, 99 (1996).

53 Morton v. New York Eye Infirmary, 17 F. Cas. 879 (S.D.N.Y. 1862) (No. 9,865).
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administered in incremental doses, the person would feel no pain.54

The court held that the newly discovered use for the ether was not
patentable, because "the natural functions of a person or animal was
an essential part of the method claimed."55 In order to be patentable,
the discovery or invention had to fall within the statutory definition
of patentable subject matter, including "an art, machine, manufac-
ture, or composition of matter," or, it had to be an improvement on
any but the first.56 In 1883 in the case of Ex parte Brinkerhoff, the
patent office rejected a patent application for a method of treating
hemorrhoids by surgery, and held that patents could not be granted
for methods of treating disease.57

In a pivotal case in 1954, the Board of Patent Appeals opened
the door to patents on medical methods.58 But it was not until the
past decade in the United States that an infringement suit was lit-
gated by a physician against another physician for using a patented
medical procedure.59 In that case, Dr. Samuel Pallin patented a
method for performing cataract surgery and, in 1995, sued Dr. Jack
Singer for using the technique without paying a royalty.60 As a re-
sult of Dr. Pallin's action, the American Medical Association
amended its Code of Ethics to forbid doctors from patenting medi-
cal procedures 61 because it found that these patents compromised
patient care.62 The implications of such patents are troubling. Say a
doctor patents the procedure for appendectomies. Not wanting to
pay a high royalty fee to use that procedure, another doctor might
use a less safe surgical procedure on a patient rather than risk in-
fringing the patent.

54 Id. at 883.

s5 Id. at 884.

56 Id. at 882.

57 Ex parte Brinkerhoff, 24 Dec. Comm'r Pat. 349 (1883). An additional rationale for denying

the patent was that surgical instruments used to perform the surgery had already been
patented, and to patent the method would involve granting a second patent on the instru-
ments. Id.

58 Ex parte Scherer, 103 U.S.P.Q. 107, 110 (Bd. Pat. Apps. & Interfs., 1954).

59 Portman, supra note 52, at 91.

60 Pallin v. Singer, 36 U.S.P.Q.2d 1050 (D. Vt. 1995). The case was settled with a career judg-
ment barring Dr. Pallin from enforcing the patent.

61 AMERICAN MEDICAL AssOCIATIoN, COUNCIL ON ETHICAL AND JUDICIAL AFFAIRS, CODE OF

MEDICAL ETi-cs, Patenting of Medical Procedures, § 9.095 (2000-2001).
62 Eric M. Lee, 35 U.S.C. § 287(c)-The Physician Immunity Statute, 79 J. PAT & TRADEMARK

OFF. Soc'Y 701, 703 (1997).



ANDREWS

Responding to the concerns raised by patients and by the med-
ical profession, Congress in 1996 created an exception in the patent
law so that health care providers are not subject to patent infringe-
ment suits when they use a patented medical or surgical
technique.63

Courts also take public health seriously when being asked to
enforce patents. In City of Milwaukee v. Activated Sludge, Inc., the pat-
entee had patented a process for treating sewage and sought an in-
junction to close down a municipal sewage treatment facility on the
grounds of patent infringement. The Seventh Circuit refused to is-
sue the injunction. The court specifically noted that "where, as here,
the health and the lives of more than a half million people are in-
volved, we think no risk should be taken. . . ."64 The court was
concerned that, while both parties had strong equities, "there are
many others who are indirectly concerned whose equities are even
stronger than those of the parties."65 Such will be the case whenever
there is a patent affecting the public health.

B. International Concerns About Health Care Patents

Internationally, patents related to health care are also subject to
scrutiny to assure that the public's welfare is protected. When the
U.S. Congress decided to exempt physicians using patented medical
procedures from patent infringement suits, at least eighty other
countries already had such an exemption.66 In fact, internationally,
the exemption is much broader than in the United States.67

Until recently, many other countries did not even provide in-
tellectual property protection to medicines and other pharmaceuti-
cal products.68 Some developing countries had short periods of

- 35 U.S.C. § 287(c) (2002).
64 City of Milwaukee v. Activated Sludge, Inc., 69 F.2d 577, 593 (7th Cir. 1934).

6 Id.

66 SEmi SHLTLmN, OWNING THE FuruRE 41 (Boston: Houghton-Mifflin 1999). In addition, the
European Patent Convention exempts from patent protection methods for treatment by
surgery or therapy and diagnostic methods practiced on the human body. Convention on
the Grant of European Patents (European Patent Convention), Oct. 5, 1973, art. 52(4), 13
I.L.M. 268, 285-86 (1974) [hereinafter European Patent Convention].

67 The U.S. exemption is narrower because the biotech industry was able to get an exception

to the exemption. 35 U.S.C. § 287(c)(2)(A) (2002) provides that medical practitioners shall
be exempt from patents on medical activities but not on the "practice of a process in viola-
tion of a biotechnology patent."

6 Mariana Williams, The TRIPS and Public Health Debate: An Overview, International Gender
and Trade Network, August 2001, available at http://www.genderandtrade.net/WTO/
TRIPS%2Oand%2OPublic%2OHealth.pdf.
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protection for such products (such as three years of patent protec-
tion in Thailand) in order to allow health needs to be met by rapid
introduction of generic drugs.69

The Trade-Related Intellectual Property Rights (TRIPS) agree-
ment of the World Trade Organization, promulgated in 1995, re-
quires all of its international signatories to agree to provide a twenty
year intellectual property protection to inventions (including ones
related to health care). But even TRIPS highlights how public health
can be given greater weight than the commercial concerns of paten-
tees. Article 27 of TRIPS specifically allows governments to exclude
from patentability diagnostic, therapeutic, or surgical methods. It
also allows them to deny patentability of a particular invention on
grounds of ordre public (roughly translated, the "public interest") in
order to protect human life or health. Article 8 of TRIPS allows gov-
ernments to take public health concerns into consideration within
their national intellectual property laws. Article 31 allows govern-
ments to ignore health care patents under certain situations and
grant compulsory licenses to third parties to produce a generic ver-
sion of a health care product. Under TRIPS, patents can be ignored
in a public health emergency. When the South African government
passed the Medicines and Related Substances Control Act in De-
cember 1997 authorizing compulsory licensing of drugs, forty drug
makers initiated a lawsuit to overturn the act.70 Subsequently, the
drug companies agreed that the law could be enforced, dropped the
legal challenge, and negotiated to sell their products at a lower
cost.

71

The U.N. Human Rights Commission in April 2001 urged all
states to ensure that "the application of international agreements is
supportive of public health policies which promote broad access to
safe, effective and affordable preventive, curative or palliative phar-
maceutical and mechanical technologies." 72

69Id.

70 Helene Cooper, Rachel Zimmerman and Laurie McGinley, Patents Pending: AIDS Epidemic
Traps Drug Firms in a Vice: Treatment vs. Profits, WALL ST. J., March 2, 2001, at Al.

71 Ann M. Simmons, Suit Against Cheap AIDS Drugs Ends in Sonth Africa, Los ANGELES TIMES,

April 20, 2001, at Al.

72 Access to Medication in the Context of Pandemics Such as HIV/AIDS, United Nations Commis-
sion on Human Rights Resolution 2001/33, 71st meeting, April 23, 2001.
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C. Why Drug Patenting is Not the Appropriate Analogy

Although historically and globally, governments have been
cautious about granting patents in the health care arena, patents
have been central to the development of new drugs. Proponents of
gene patents have tried to justify such patents by claiming that the
arguments in favor of patenting drugs apply to patenting genes as
well. However, drug development requires a greater economic in-
centive than does gene discovery and there are fewer social, eco-
nomic, and public health costs of granting a drug patent than a gene
patent.

The pharmaceutical industry argues that patent protection of
drugs is necessary to attract the capital necessary to compensate for
the creation and testing of new drugs. The cost of bringing a drug to
market is estimated to be $802 million.73 That price includes many
expenditures-such as the salaries for research and development
scientists, the great expense of animal research and human clinical
trials, and the cost of obtaining FDA approval. It also includes the
costs associated with failed discoveries-drugs that were initially
developed but rejected before, during, or after clinical trials.

The discovery of genes does not require the same incentives as
drug development. Molecular biologists were attempting to identify
genes long before the U.S. Patent and Trademark Office made clear
that genes could be patented. Moreover, there are no expensive
clinical trials when a gene is discovered and knowledge about the
sequence of the gene is used to identify whether a particular patient
has a mutation in that gene. In some cases, a disease gene has been
identified one day and testing begun almost immediately. Because
the FDA does not regulate the clinical services of genetic tests74 (as
opposed to the sale of genetic diagnostic kits or gene therapies),
there is no costly FDA approval process. Thus, the need to finan-
cially compensate a gene-discoverer is not as great as the need to
compensate the developer of a drug that must take it through costly
clinical trials, with only a small number of drugs actually becoming
commercially-viable products.

Gene patents do not seem necessary to encourage technology
transfer in the move from gene discovery to the availability of a ge-

73 Tufts Center for the Study of Drug Development Pegs Cost of a New Prescription Medicine at
$802 million, TUFTrs CENTER Nmvs RELEASE, Nov. 30, 2001; see also R & D Costs Are Stagger-
ing, MED. AD. NEws, Feb. 1, 2002, at 16.

74 LORI ANDR EVs, FUTURE PERFEcr. CONFRONnNG DECISIONS ABOUr GENETICS 126 (Columbia
University Press 2001).
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netic diagnostic test. A group of medical organizations points out,
"Most discoveries of pathogen or human disease genes can be effec-
tively translated into genetic tests without recourse to the incentives
provided by patents or exclusive license agreements." 75 As soon as
information about the discovery of the hemachromatosis gene was
published, laboratories began testing for mutations in the gene. Af-
ter a patent on the gene was granted seventeen months later, 30% of
the 119 U.S. laboratories surveyed reported discontinuing or not de-
veloping a genetic test for the disease.76 The patent holder was ask-
ing for an up-front fee of $25,000 from academic laboratories and as
much as $250,000 from commercial laboratories, plus a fee of $20
per test.77 The patent interfered with clinical adoption of the test and
potentially compromised the quality of testing by limiting the devel-
opment of higher quality or lower cost alternative testing methods. 78

As opposed to the development of drugs, which is undertaken
primarily with private funds (for which investors expect a commer-
cial return), the discovery of genes has been undertaken with vast
quantities of public funds. Over $1.8 billion of taxpayer money was
spent by the U.S. government and non-profit institutions on ge-
nomics in the year 2000 alone.79 Even the private company that
made its own efforts to sequence the human genome, Celera, used
sequence data from the publicly-funded project in its sequencing.s°

"The basic research that yields discoveries of genetic associations
with disease have been underwritten by the public," notes
bioethicist Jon Merz.8l The public increasingly feels it is paying
twice for research-once to fund the research, and then to the bi-
otech companies mining this taxpayer-funded research for genes to
patent.

Moreover, there are fewer downsides to granting a patent on a
drug or a medical device than granting a patent on a gene. Other
researchers can create alternatives to drugs and devices. There are

75 ASSOCIATION FOR MOLECULAR PATHOLOGY, supra note 8.
76 Jon F. Merz, Antigone G. Kriss, Debra G. B. Leonard, and Mildred K. Cho, Diagnostic Test-

ing Fails the Test [hereinafter Merz et al., Diagnostic Testing], 415 NATURE 577,577-79 (2002).

77 Id. at 578.

78 Id. at 579.

79 See the excellent website created by Stanford in Washington students at http://www.
stanford.edu/class/siwl98q/websites/genomics/entry.htm.

80 Ronald Rosenberg, Biotechnology, Questions Still Linger on Heart Study Access; Private Indus-
try's Right to Use Publicly Funded Data for Profit Remains at Issue, BOSTON GLOBE, Feb. 21,
2001, at D4.

81 Merz et al., Bad Innovation, supra note 44, at 301.
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no alternatives to the patented human genes in genetic diagnosis
and gene therapy.

IV. THE IMPACT OF GENE PATENTS

The very exclusivity of a patent, the monopoly power of its
holder, has created problems in the medical and scientific realms.
For twenty years, a gene patent holder controls any use of "its"
gene.82 The patent holder can prevent a doctor from testing a pa-
tient's blood to see if the patient has that gene. The patent holder
can prevent anyone else from doing research to improve a genetic
test or to develop a gene therapy based on that gene. Policymakers
around the world are now questioning whether the incentive of a
patent is necessary for gene discovery and whether the benefits of
such patents are worth the potential harm to the research enterprise
and to public health.

A. Gene Patents as Impediments to Research

When the Human Genome Project proposed to spend $3 bil-
lion of taxpayer money to identify and sequence the entire human
genome most biological scientists did not expect to own the genes
they studied.83 Because obtaining a gene patent seemed inconceiv-
able at that time, Nobel laureate Walter Gilbert devised a scheme to
copyright DNA.84 Just as one would copyright a book, his plan was
to own the CATTAGTA. . ., etc., sequence and charge a fee each
time anyone wanted to find out which sequences corresponded to
which genes.85 His idea never came to fruition.86 Other prominent
researchers in genetics, such as C. Thomas Caskey, then at Baylor
University and Leroy Hood, then at Cal Tech, cautioned that scien-
tists would be less likely to share material or information if they
were allowed to patent intellectual property rights over genes and
reap financial rewards.87 The predicted problems have indeed come
to pass. Research to identify the genes responsible for diseases is

- 35 U.S.C. § 154 (2002).

,3 LoRI ANDREWS AND DoRoTHY NEauIN, BoDY BAZAAR 49 (Crown Publishers 2001) (citation
omitted). In actuality, some scientists were applying for gene patents, but were discreet
enough in their actions that few people realized what was happening. Id. at n.37.

84 Leslie Roberts, wo Owns the Human Genome?, 237 Sci. 358 (1987).

5 Id.

86 A ,DRvs AND NELKIN, supra note 83, at 49.

87 Id. See also Roberts, supra note 84.
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being impeded by the possibility of gene patents.88 Progress in the
search for a gene related to autism was impeded because certain
researchers were hoarding patients' tissue samples.89 They each
wanted to be the first one to find the gene and gain commercially. 90

Researchers may delay publishing their findings about a gene
until they attempt to secure patent rights.91 For example, the scien-
tific report of the discovery of the hemachromatosis gene was sub-
mitted for publication over a year after the patent on the gene was
filed.92 Various studies underscore how commercial incentives to ac-
ademic genetic scientists can delay the dissemination of scientific
information by those scientists. Academic researchers with funds
from companies are four times as likely as those without such funds
to report that trade secrets had resulted from their research.93 Rates
of publication decline as the proportion of the research funded by
industry increases. The most productive and entrepreneurial faculty
are most likely to withhold data.

One of every five medical scientists in one survey had delayed
publication of research results for at least half a year in order to
protect financial interests.9 4 Those scientists who were directly en-
gaged in the commercialization of their research were three times
more likely to delay publication and twice as likely to refuse to
share information than those who were doing basic work.95 Among
the life scientists, geneticists were the most likely to withhold data.96

Collaboration is being stifled as well. A 2002 study found that
forty-seven percent of geneticists surveyed had been denied re-
quests from other faculty members for information, data, or materi-
als regarding published research.97 When geneticists were asked

88 Eliot Marshall, Whose DNA Is It Anyway?, 278 Sci. 564, 564 (1997).

8
9

Id.

90 See generally id. (recognizing that the rush to be first to achieve commercial success results
in a fear that the quality of the work may suffer).

91 See generally Merz et al., Diagnostic Testing, supra note 76 (reporting that in their survey,
researchers decreased research efforts because of issues pertaining to patents on medical
procedures).

92Id. at 578.

93 David Blumenthal et al., University-Industry Research Relationships in Biotechnology, 232 Sci.
1361, 1362 (1986).

94 David Blumenthal et al., Withholding Research Results in Academic Life Sciences, 277 JAMA
1224, 1224 (1997).

95 Id. at 1226-27.

96 Id. at 1227-28.

9 David Blumenthal et al, Data Withholding in Academic Genetics, 473 JAMA 473, 477 (2002).
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why they intentionally withheld data, more than twenty percent
listed the need to protect the commercial value of their results.98

Even more troubling is the finding that twenty-eight percent of ge-
neticists surveyed reported that they were unable to duplicate pub-
lished research because other academic scientists refused to share
information, data, or materials.9

B. The Problem of Verification

Once genes are located and patented, research may be further
impeded.100 The patent examiner has to take what the applicant says
as correct, and there is no FDA review when a company offers a
genetic test as a service.'0 ' If a patent holder states that one in three
people in the population have the gene related to its patent, patent
rights allow the holder to prevent others from duplicating the pat-
ent holder's research and evaluating it. In one survey, fourteen out
of twenty-seven gene patent holders said they would require a li-
cense for researchers to study the prevalence of mutations in the
gene in the population. 02 Even if the patent holder allows research
by other scientists, the licensing costs may prevent other researchers
from doing the necessary epidemiological studies to determine, for
example, what proportion of people with the mutation in the gen-
eral population will actually manifest the disease. Some entities of-
fering genetic testing exaggerate the prevalence of the disease,
possibly to scare people into being tested.03 The researchers discov-
ering and patenting genes have financial incentive to promote the
use of those genes for diagnostics as rapidly as possible, and often

93 Id. at 478.

99Id.

10 See, e.g., Kimberly Blanton, Corporate Takeover, BosToN GLOBE MAGAZINE, Feb. 24, 2002

(describing instances in which genetic researchers were thwarted by a gene patent holder).

101 See generally ANDREvs, FUruRE PEFcuT, supra note 74, at 113, 169 (citation omitted) (dis-

cussing how the FDA has the power to regulate genetic testing kits marketed for interstate
commerce; however, academic, hospital, government, and commercial organizations cre-
ate "home brews" that are made of their own genetic research). In a survey from 1995, out
of forty-three biotech companies and 215 not-for-profit organizations that marketed their
own testing kits, only around fifteen percent contacted the FDA. Id. Additionally, the FDA
concedes that even though it does have the authority to regulate "home brew" kits, it is
still not pursuing them in any manner. Id.

102 Timothy Caulfield et al., Patenting Human Genetic Material: Refocusing the Debate, 1 NATURE
REvrEws 227, 230 (2000) (citation omitted).

103 ANnRws, FUTURE PEm'Ecr, supra note 74, at 125 (stating that when the genetic tests for

breast cancer were first offered, one out of the four institutions studied greatly exagger-
ated the occurrence of the disease).



82 Hous. J. HEALTH L. & POL'Y

before sufficient data is available to assess how well the tests predict
future disease.

A similar conundrum is occurring with forensic DNA testing.
Courts that were first asked to admit forensic DNA testing as evi-
dence sometimes had trouble judging its merits because the testing
was developed proprietarily by companies, and all the scientific ar-
ticles about the tests were written by company employees.104 An in-
dependent evaluation of the merits of DNA identification methods
was not available. 10 5 Chief Judge Judith S. Kaye of the Court of Ap-
peals New York pointed out, "DNA forensic analysis was devel-
oped in commercial laboratories under conditions of secrecy,
preventing emergence of independent views. No independent aca-
demic or governmental laboratories were publishing studies con-
cerning forensic use of DNA profiling."0 6 It would be easy for a
court to mistakenly think that the technique was uniformly accepted
by the scientific community, rather than that it had never been inde-
pendently assessed.10 7

In a 2000 unpublished Vermont district court decision, State v.
Pfenning,10 8 the trial court refused to admit a new type of DNA fo-
rensic test that assessed six genetic loci. The test was marketed as a
kit, and the manufacturer had refused to publish the primers used
in the PCR technique, claiming they were trade secrets.1°9 This pre-
vented others from assessing the reliability of the technique and led
to a decision not to admit the evidence of a match to defendant's
DNA."0 The Pfenning court stated:

[T]he failure of the manufacturers of DNA testing systems to dis-
close the primer sequences they have created to permit amplifica-
tion of DNA is problematic from the perspective of scientific
knowledge and, consequently, validation. It is more than problem-
atic, it is anti-scientific in that it inhibits the ability of scientists in
the field (including defense experts) to test the manufacturers'
claims .... The manufacturer's proprietary concerns . . . cannot
trump Defendant's right to a fair trial, which includes the right to
have only scientifically validated evidence admitted for the jury to
consider in the State's case against him. Especially, with a new test,

104 People v. Wesley, 633 N.E.2d 451, 463 (N.Y. 1994) (Kaye, C.J., concurring).

106Id. at 464.

107 Id. at 463-64.

10 8 No. 57-4-96 GiCr 1, 49 (Apr. 6, 2000), available at http://scientific.org/distribution/

archive/pfenning.pdf.

10 9 Id. at 49.

10 Id.



ANDREWS 83

which has not been validated by long use in a variety of settings
with a variety of sample types, it is unacceptable to deny indepen-
dent scientists (including defense experts) access to primer se-
quences, which could allow the scientists to properly investigate
the purported reliability and validity of the new technique. 11

C. The Problem of Multiple Rightsholders

"The essence of science is cumulative investigation combined
with hypothesis testing," notes Berkeley economist Carl Shapiro." 2

"As Sir Isaac Newton put it, each scientist 'stands on the shoulders
of giants' to reach new heights."" 3 But, if a scientist had to pay a fee
to every scientist who came before, progress may be blocked rather
than enabled.

The patentability of small sections of genes such as Express Se-
quence Tags (ESTs) leads to a plethora of negotiations before re-
search can be undertaken.114 When the U.S. Patent and Trademark
Office first considered a proposal to patent ESTs in 1993, patent offi-
cials applied the traditional technical requirements for a patent of
novelty, nonobviousness, and usefulness and found the NIH patent
application fell short on all three." 5

Gene sequencing researchers continued to file patent applica-
tions on ESTs, but became more savvy about how they referred to
these partial sequences in their applications. They pointed out how
the partial gene sequences could be useful as a marker to locate the
full gene or as a unit of analysis to understand evolution. 1 6 In 1997,
the U.S. Patent and Trademark Office surprised many by announc-
ing that it would grant patents for ESTs where novelty, non-obvi-
ousness, and utility were proven. 1 7 By that time, patent applications
for over a half million partial gene sequences were pending."8 By

Mi Id. at 49, 52-53.

112 Carl Shapiro, Navigating the Patent Thicket: Cross Licenses, Patent Pools and Standard-Setting,

INNOVATION POLICY AND THE EcONOMY, Volume I, 119-50, 119 (Adam Jaffe, Joshua Lerner
and Scott Stem eds., MIT Press 2001), available at http://www.haas.berkeley.edu/sha-
piro/thicket.pdf.

113 Id. at 119-20.

114 Donald L. Zuhn, Jr., DNA Patentability: Shutting the Door to the Utility Requirement, 34 J.

MARSHALL L. REv. 973, 981 (2001).

Is See id. at 981-82 & n.57 (citing Leslie Roberts, Gene Patents: Rumors Fly Over Rejection of NIH
Clain, 257 Sci. 1855, 1855 (1992)).

16 Tim Friend, Deciphering the Genetic Code, USA TODAY, Sept. 28, 1995, at 1D.

17 Lynn Pasahow and Andrew Kumamoto, Human Genome Project Raises Patenting Issues,

NAT'L L. J., Oct. 20, 1997, at C31.
118 Eliot Marshall, Companies Rush to Patent DNA, 275 Sci. 780, 780-81 (1997).
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early 2000, a single company, Incyte Pharmaceuticals, Inc., had filed
applications on 1.2 million partial gene fragments.1 9 Another com-
pany, Hyseq, had patents pending for 900,000 gene discoveries. 20

Researchers like those at Incyte and Hyseq are patenting smaller
and smaller portions of genes, hoping that one or more of them, like
a lottery ticket, will turn out to be valuable. Genetic researcher Le-
roy Hood responded to the PTO's decision to grant patents on ESTs
by saying, "I am not surprised ... but I am dismayed."12'

The research vice president for the pharmaceutical giant Merck
has found that the tangle of multiple ownership claims has
threatened the company's ability to create new products. 122 Simi-
larly, Joseph Stiglitz, then Chairman of the Council of Economic Ad-
visors, stated that

... some people jump . .. to the conclusion that the broader the
patent fights are, the better it is for innovation, and that isn't al-
ways correct .... [T]he breadth and utilization of patent fights can
be used not only to stifle competition, but also have adverse effects
in the long run on innovation. 23

Michigan law Professors Michael Heller and Rebecca Eisen-
berg point out how patents can deter innovation in biomedical re-
search: "A proliferation of intellectual property rights upstream may
be stifling life-saving innovations further downstream in the course
of research and product development."'24 They likened the situation
in genetics to that of post-socialist economies in Eastern Europe,
where the expectation was that private stores would be loaded with
goods once a free market was established. But the stores remained
bare while street vendors flourished. The reason was that no indi-
vidual could set up shop without collecting rights from workers'
collectives, privatization agencies, and local, regional or federal gov-
ernments. Similarly, with genetics, "privatization can go astray
when too many owners hold rights in previous discoveries that con-
stitute obstacles to future research."' 2 A researcher who wants to
find a cure for breast cancer, for example, would have to negotiate

119 See Garber, supra note 9 (noting that the company had only been issued one patent at that

time).

120 Id.

121 Gene Fragments Patentable, Official Says, 275 Sci. 1055 (1997).

122 SHULMAN, supra note 66, at 147.
123 Shapiro, supra note 112, at n.1. His statement was made early in the Federal Trade Com-

mission's hearings on Competition Policy in the New High-Tech Global Marketplace.
124 Michael A. Heller and Rebecca S. Eisenberg, Can Patents Deter Innovation? The Anticommons

in Biomedical Research, 280 Sci. 698, 698-701 (1998).

1z5 Id. at 698.
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with not only the patent holder for the full BRCA1 and BRCA2
genes, but with all of the other patent holders who had discovered
and patented any of the hundreds of other mutations in that gene.

Any one of the patent holders could derail the process. For ex-
ample, if a particular patent holder wanted to be the entity to find a
gene therapy for the disease at issue and did not want any other
researcher to have that chance, that patent holder could refuse to
negotiate. Even if the holders of genetic samples were willing to al-
low others to use them, access to databases of genes and gene seg-
ments can be costly. Pfizer reportedly paid $15.75 million to Incyte
Pharmaceuticals for access to their DNA database 26 and SmithKline
Beecham has paid $125 million to Human Genome Sciences for ac-
cess to its genetic information. 127

Economist Carl Shapiro elaborates on the problems created by
a "patent thicket."'2 Using traditional economic analysis, he demon-
strates how, when there exist multiple monopolists controlling vari-
ous components of a product, the price of the resulting product is
higher than if a single firm controlled all the inputs.129 Yet the com-
bined profits of the producers are lower in the presence of comple-
mentary monopolies. Thus, if there are a number of patent holders
whose permission is needed to create a gene therapy, and any one
of them could block the production of the gene therapy, inefficien-
cies in the market are created which potentially harm both the pat-
ent holder and the users of gene therapy.

The United States National Institutes of Health (NIH) raised
similar concerns: 'Proprietary rights in research tools that do not
require further development may function more as a tax on com-
mercial development than as a source of rights to preserve the via-
bility of end products and to motivate further investment."1 30 As a
result, the NIH has proposed guidelines to foster sharing-without
undue restrictions-of cell lines lines, proteins, monoclonal antibo-
dies, and other biological research tools created with NIH funds.'31

1
26 Corporate Agreements, BiovEN'rTuR Vrw, Aug./Sept. 1994, at 19.

127 Brian O'Reilly, There's Still Gold In Them Thar Pills, FORTUNE, July 23, 2001, at 58, 68.

123 Shapiro, supra note 112.

129 Id. (relating the historical example of brass producers who had to purchase copper and

zinc for their product, both of which were controlled by a monopolist). The required
purchasing from monopolists drove up the final cost of brass.

10 Principles of Recipients of NIH Research Grants and Contracts on Obtaining and Dissemi-
nating Biomedical Resources, 64 Fed. Reg. 28205, 28206 (May 25, 1999).

131 Id. at 28206-07.
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The United States does not have an explicit research exception
in its patent law that would allow basic research to progress with-
out requiring patent permissions.132 In contrast, European patent
law allows researchers in both commercial and noncommercial set-
tings to use a patent invention in their research without violating
the patent. 33 Japan's patent law has a broad exemption to allow re-
searchers to use patented inventions in their research, and this has
not diminished Japan's strong biotechnology sector.IM

D. The Problem of Submarine Patents

It sometimes takes years or even decades for a patent applica-
tion to work its way through the patent office and be granted' 5

Meanwhile, another researcher may have independently discovered
the same genetic sequence and may have developed a treatment or
pharmacogenomic test based on that sequence. When the original
patent application is granted, known as a "submarine patent," its
owner can prohibit the second researcher from making its test or
treatment available; alternatively, the owner can require a hefty li-
censing fee from the subsequent researcher.136

The problem of submarine patents in the gene patent arena is
particularly vexing when scientists and companies get patents on
gene sequences without knowing fully the functions of the se-
quences. Other researchers who develop treatments related to that
sequence can be blocked from producing that treatment by the pat-
ent holder.

132 Caulfield et al., supra note 102, at 229; see also Eisenberg, supra note 15, at 1018-19.

133 Eisenberg, supra note 15, at 1018-19, n.6.

134 See Janice M. Mueller, No "Dilettante Affair": Rethinking the Experimental Use Exception to

Patent Infringement for Biomedical Research Tools, 76 WASH. L. REV. 1, 39 (2001) (discussing
the fact that Japan's law, in contrast to that of the United States, allows a great deal of
leeway for experimental use of patented inventions); see also Yamada Kenji, Business
Trends for an Aging Society, J. JAPANJESE TRADE & INDUS., May 1, 2002 (describing biotech-
nology as one of fifteen growth areas designated by Japan's government to help create
jobs and new markets in the next decade).

135 Shapiro, supra note 112, at 121.

136 See Steven Blount, The Use of Delaying Tactics to Obtain Submarine Patents and Amend Around

a Patent that a Competitor Has Designed Around, 81 J. PAT. & TRADEMARK OFF. SOC'y 11, 13
(1999). The submarine patent is filed with broad claims and continuous amendments are
then filed to hold the patent in the patent office. When an individual later tries to use the
idea contained in the patent, the inventor will demand royalties or threaten to file a
lawsuit.
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Along those lines, Human Genome Sciences filed for a patent
on a genetic sequence related to a receptor.137 While the application
was making its way through the patent system, AIDS researchers
were undertaking detailed research on a receptor known as the
CCR5 receptor, which had been found to be critical for HIV infec-
tion. In humans, the CCR5 gene normally produces a protein used
by the HIV virus to enter cells and infect its victims. 138 People who
lack both copies of the gene for the receptor strongly resist HIV in-
fection, and those who have just one copy or damaged copies be-
come infected much more slowly 39

On February 15, 2000, Human Genome Sciences (HGS) of
Rockville, Maryland was issued U.S. Patent No. 6,025,154 for
'Tolynucleotides encoding human G-protein chemokine receptor
HDGNR10."14 The patent covers all possible embodiments associ-
ated with the receptor, "including all DNA and amino acid se-
quences corresponding to the receptor or virtually any portion
thereof, and any process for making, using or administering the re-
ceptor, including diagnostic assays.' 4' It turned out that the recep-
tor for which HGS had been granted the gene patent was the CCR5
receptor. Even though the patent applicant was unaware that there
was a connection between the claimed gene and AIDS susceptibil-
ity,42 it gained exclusive rights to the gene.43 Despite the lack of
disclosure as to the protein function, Human Genome Sciences was
effectively granted a complete right to require a licensing fee for any
diagnostic technique or therapy utilizing the CCR5 gene created by
anyone else.

The biggest outcry came from researchers at the NIH who had
been examining the CCR5 receptor since early 1996 as having a

137 Pat Carson and Melissa Mandrgoc, Gene-Based Drugs Challenge Patent Process, 226 N.Y. LJ.

73 Oct. 15, 2001; see also Arthur Allen, Who Owns My Disease?, 26 MoTHER JoNES 52, Nov. 1,
2001.

133 See Nathan Seppa, Anti-HIV Mutation Poses Hepatitis Risk, Sci. NEws, Feb. 24, 2001 (dis-

cussing how a mutated CCR5 creates a defective receptor protein so that HIV is unable to
enter and attack the cell).

139 Biotech Firm Patents Key HIV Gene, REUTERS, Feb. 16, 2002, available at http://www.wired.

com/news/print/O,1294,34386,00.html.

140 U.S. Patent No. 6,025,154.

141 Carson and Mandrgoc, supra note 137.

142 Donna M. Gitter, International Conflicts Over Patenting Human DNA Sequences in the United
States and the European Union: An Argument for Compulsory Licensing and a Fair-Use Exemp-
tion, 76 N.Y.U.L. REv. 1623, 1625 (2001).

143 Carson and Mandrgoc, supra note 137 at 73; see also Allen, supra note 137, at 6.
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function as a co-receptor in binding the HIV virus. 44 Because HGS
had been granted the patent that covered practically all possible ap-
plications of the CCR5 gene, NIH could be excluded from research
on CCR5 function and use in HIV treatments.145

The saga of the CCR5 receptor emphasizes that patents are
awarded too early in the scientific process, creating a disincentive
for the further research necessary to actually provide a health bene-
fit. In some instances, the patent not only confers rights over the
gene mutations the patent applicant discovered, but also gives the
patent holder rights over any other mutations later discovered by
other researchers. 146 In other instances, patents have been granted
on all methods of comparing a high risk individual's sequence to a
known normal sequence, even though the patent has only described
one method. 47 Such patents seem to contravene the holding of the
U.S. Supreme Court in Brenner v. Manson, that "a patent is not a
hunting license. It is not a reward for the search, but compensation
for its successful conclusion."'' The Brenner court underscored the
need to show a specific utility for the patented invention because
otherwise "a patent may confer power to block off whole areas of
scientific development, without compensating benefits to the
public."'1

49

A British geneticist, Peter Goodfellow, then Professor of Genet-
ics at Cambridge University, argued,

[T]his should not be an ethical debate, but a debate over trade... If
you allow the Americans to gain patents that cover vast stretches of
the entire human genome, the economic consequences could be dis-
astrous. I work on sex determination. There is a group in the U.S.
that has applied for a patent on the whole Y chromosome, so if I
were to try to claim anything I would be subject to their
ownership. 50

144 Carson and Mandrgoc, supra note 137.

145 Id.

146 See, e.g., U.S. Patent 5,679,635 (issued Oct. 21, 1997), Aspartoacylase Gene Protein, Methods of

Screening for Mutations Associated with Canavan Disease.

147 See European Patent 699754 (issued Mar. 6, 1996), Method for Diagnosing a Predisposition for
Breast and Ovarian Cancer (stating that Claim 1 is for a method of diagnosing a predisposi-
tion to breast and ovarian cancer by comparing an individual's BRCA1 gene sequence to
that covered by the patent).

145 Brenner v. Manson, 383 U.S. 519, 536 (1966) (holding that the question of patentability of a

product must be cleared before any interference can be declared).

149 Id. at 534 (citation omitted).

150 Susan Watts, The Genetic Goldrush, TiH INDEPENDENT, Apr. 27, 1994, at 21.
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E. Health Care Concerns About Gene Patents

Gene patents can impede the delivery of health care services in
several ways. Because a patent holder has the power to prevent any
other entity from testing for a particular disease gene, concerns are
raised about the quality of the testing and the potential for access.

Like many gene patent holders, the company holding the ex-
clusive license on a gene associated with Alzheimer's disease will
not let any laboratory except its own perform the test.151 Doctors
and labs across the country face a lawsuit if they try to determine
whether one of their patients has the genetic form of Alzheimer's,
even though testing can easily be done by anyone who knows the
gene sequence without using any product or device made by the
patent holder.

Various mutations in the same gene can cause a particular dis-
ease.152 But companies that do not let anyone else test for "their"
gene make it more difficult to find mutations than if many laborato-
ries were testing. In countries where the Alzheimer's gene and
hemachromatosis gene were not patented, researchers found previ-
ously unknown mutations.' 3 These mutations can be used to diag-
nose people who would not otherwise be diagnosed.

The U.S. company Myriad Genetics was granted a European
patent related to the BRCA1 breast cancer gene.M The patent, EP
699754, covers all methods for diagnosing breast cancer by compar-
ing a patient's gene to the gene sequence that Myriad describes in
its patent.155 Myriad is now asserting that no French doctor or scien-
tist should be allowed to test for BRCA1 breast cancer gene muta-
tions; instead, the company requires that all samples be sent to
Myriad's lab.'56 French physicians, though, are concerned that such
a mandate compromises patient care. They allege that Myriad's test

Is' Julian Borger, Rush to Patent Genes Stalls Cures for Disease, THE GUARDIAN (London), Dec. 5,

1999, at 1; see also Andrea Knox, The Great Gene Grab: Firms Toss Researchers for a Loop,
PHm.ADE mUA INQURER, Feb. 13, 2000, at Al (describing how Athena Diagnostics of

Worchester, Massachusetts, charges twice as much as a hospital would for Alzheimer's
gene testing).

152 Francis S. Collins, BRCAI-Lots of Mutations, Lots of Dilennnas, 334 N. ENcL. J. MED. 186-88
(1996).

1-3 Knox, supra note 151, at A8.

154 Butler and Goodman, supra note 5 (reporting that the Utah-based Myriad Genetics ob-
tained its European patent in 2001 after obtaining its U.S. patent in 1999).

155 Id.

156 Steve Benowitz, French Challenge to BRCAI Patent Underlies European Discontent, 94 J. NAT'L
CANCER INsT. 80, 80 (2002).
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only assesses 10% to 20% of the potential mutations in the gene. 57 In
fact, a French physician was able to find a mutation in an American
family that the Myriad test missed.158 Critics assert that the patent
on the BRCA1 breast cancer gene is just too broad. It is as if a com-
pany patented the generic invention "car" and then required all
drivers to buy the car that company manufactured-perhaps an un-
safe Pinto.

The French Institut Curie also points out that,

The 'compulsory' sending to Myriad of DNA samples obtained
from high risk individuals will help the U.S. corporation build up
the only genetic data bank in the world. This in turn will grant it un-
challenged 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. 159

Companies now sequence disease-causing bacteria and virus
genes, but this may lead to wasteful duplication because some re-
searchers may attempt to uncover the same sequence not knowing
that someone else is quietly patenting it. This occurrence may pre-
vent other companies from undertaking the research necessary for
development of a cure. "Why should anyone own the genetic se-
quence of a natural microorganism?" asks Tufts University Profes-
sor Sheldon Krimsky.16° "Pharmaceutical companies can now
exercise property ownership over both the drug to treat a disease
and the microorganism that causes it. '

161 If a company wants to in-
troduce inexpensive, quick public health testing for a common in-
fectious disease, the company holding the patent on the infectious
disease can forbid it. The holder of the patent on the infectious dis-
ease can require that everyone use its more expensive test.

157 Butler and Goodman, su pra note 5.

158 Sophie Gad et al., Identification of a Large Rearrangement of the BRCAI Gene Using Colour Bar

Code on Combed DNA in an American Breast/Ovarian Cancer Family Previously Studied by Di-
rect Sequencing, 38 J. MED. GEN~EnCS 388 (2001) (stating that no "BRCA1 or BRCA2 gene
mutation was identified by direct DNA sequencing" on an individual who had a high
probability of carrying the genetic mutation).

159 THE CuIE INSrrrUrE, PRESS RELEASE, Against Myriad Genetics's Monopoly on Tests for Predis-

position to Breast and Ovarian Cancer, the Institut Curie is Initiating an Opposition Procedure
with the European Patent Office, Sept. 12, 2001, available at http://www.curie.net/actualites.
cfm.

160 Sheldon Krimsky, The Profit of Scientific Discovery and Its Normative Implications, 75 CI.-
KENT L. REv.15, 36 (1999) (discussing the harmful effects on research and development if
one owned or patented a genetic sequence).

161 Id. (predicting that the phenomenon of "owning" a natural sequence can threaten the fu-

ture of public health medicine).
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Gene patents also hamper pharmacogenomics 6 2 Most drugs
only work on a percentage of patients who use them.' 63 Genetic test-
ing can help distinguish those patients for whom a drug will work
from those for whom it will not, but such tests will also limit the
market for drugs. For example, a pharmaceutical company has filed
for a patent on a genetic test to determine the effectiveness of one of
its drugs. 64 But the company says it will not develop the test, or let
anyone else develop it. 65 Such a test would cause the company to
lose customers.

F. Accessibility of Genetic Tests

The cost of patented tests raises health care concerns as well.
The province of British Columbia discontinued paying for genetic
breast cancer testing because the health care system there could not
afford what Myriad was charging. 66 Geneticists in Canada and in
France can offer genetic tests for breast cancer at a lower cost than
the $3,850 (in Canadian dollars) charged by Myriad (which, under
its gene patent, requires that samples be sent to its laboratories for
testing)' 67 In some situations, the very people whose genes were
patented may not be able to afford the test that was created using
their bodily material, or may find that a company has decided to
quash entirely a test related to their condition. This is not a mere
fiscal issue, but translates into potential harm to patients. This is
true in the case of the patented Canavan gene. Canavan disease is a
rare genetic disease that occurs most frequently in Ashkenazi Jewish
families and leads to a degeneration of the brain, causing the chil-
dren to lose their vision, experience seizures, and eventually require

162 Geeta Anand, Big Drug Makers Try to Postpone Custom Regimens, WALL ST. J., June 18, 2001,

at B1 (defining pharmacogenomics as "'personalized' medicine, in which doctors would
prescribe drugs based on each person's genetic makeup").

163 Id. The genetic differences in individuals influence the efficacy of the drugs that are used

to treat them.

164 Id.

165 Id.

166 David Hodges, U.S. Firm Flexes Its Muscle Over CA Testing, MED. POST, Sept. 11, 2001 (not-
ing that hospitals in Canadian province British Columbia only had a hereditary cancer
program budget of $500,000, whereas performing the Myriad test alone would cost up to
$1.5 million).

1
67 Id. (highlighting that Canadian physicians would be able to perform their own genetic

breast cancer testing for one-third of the cost that Myriad charges were it not for the
patent).
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tube feeding.168 They generally do not reach their teen years. Rabbi
Josef Ekstein founded a large genetic testing program in New York
that tested for Canavan disease. 169 When the holder of the patent on
the gene began demanding a higher-than-usual royalty and at-
tempted to prohibit all but a few labs from conducting the test,
Rabbi Ekstein said: "If Canavan testing won't be available-which
is how it looks if they enforce the patent-there's no question
Canavan children will be born."1 70

G. Impact of Gene Patents on the Doctor/Patient Relationship

Because of the ability of physician/researchers to patent genes,
patients have become potential treasure troves to researchers seek-
ing lucrative genes. When John Moore, a Seattle businessman, fell ill
with hairy-cell leukemia, he went to a top specialist at the UCLA
Medical Center. 7' He followed his doctor's orders and underwent
surgery to remove his spleen, in addition to other treatments.'7 Af-
ter surgery was completed, Moore returned to Seattle, yet continued
to fly back to Los Angeles for tests over the next seven years.173

Moore thought these visits were necessary to monitor his condition,
and complied out of fear that the leukemia might reappear.174 In
reality, his physician was patenting certain unique chemicals in
Moore's blood, as well as a gene isolated from Moore, and setting
up contracts for cell line development with a Boston company.175

Sandoz, the Swiss pharmaceutical company, paid a reported $15
million for the right to develop the cell line taken from Moore -
which the doctors had named the Mo-cell line.176

168Reuben Matalon and Kimberlee Michals-Matalon, Spongy Degeneration of the Brain,

Canavan Disease: Biochemical and Molecular Findings, FRONTIERS IN BiOSCIENcE 5, d. 307-311,

March 1, 2000, available at http://www.bioscience.org/2000/v5/d/matalon/fulltext.htm.

169 See Judy Peres, Genetic Tests Reduce Neighborhood's Grief. Screening Stops Unwise Matches,

CHI. TRI., Sept. 12, 1999, at 16.

170 Id.

171 Moore v. Regents of the Univ. of Cal., 793 P.2d 479, 480-81 (Cal. 1990).

172 Id. at 481.

173 Id.

174 Id.

175 Id. at 481-82. Moore's lymphocytes were valuable because they "overproduced certain

lymphokines, thus making corresponding genetic material easier to identify." Id. at 482

n.2.

176 Moore, 793 P.2d. at 482. A cell line is important because primary cells, which are taken

directly from the body, "reproduce a few times before dying, making them poor contend-
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Moore began to suspect that his tissue was being used for pur-
poses beyond his personal care when his UCLA doctor continued to
take samples not only of blood, but of bone marrow, skin and
sperm. 77 When Moore discovered that he had become patent num-
ber 4,438,032, he sued the doctors for lack of informed consent,
breach of fiduciary duty and conversion (property theft).1 7 Moore
felt that his integrity was violated, his body exploited, and his tissue
turned into a product: He said, "What the doctors had done, was to
claim that my humanity, my genetic essence, was their invention
and their property. They view me as a mine from which to extract
biological material. I was harvested."179

The case was so unusual that the trial court judge quickly
threw it out of court, but Moore persevered and the California
Court of Appeals ruled that he had been wronged.180 The appellate
court underscored the growth of the market: "Until recently, the
physical human body, as distinguished from the mental and spiri-
tual, was believed to have little value, other than as a source of la-
bor. In recent history, we have seen the human body assume
astonishing aspects of value."'18 The appellate court reviewed cases
involving celebrities like Bela Lugosi, who was held to have a prop-
erty interest in his likeness, preventing other people from marketing
photos of him: "If the courts have found a sufficient proprietary in-
terest in one's persona, how could one not have a right in one's own
genetic material, something far more profoundly the essence of
one's uniqueness than a name or a face?"'1 2 The court pointed out
that because the Uniform Anatomical Gift Act gives patients control
over what is done with their bodies after they die, it seems logical
they should have control before they die. 8 3 "Defendants' argument

ers for research purposes." By creating a cell-line, which is a culture capable of reproduc-
ing indefinitely, researchers are better equipped to isolate particular genes. Id. at 482 n.2.

177 Id. at 481.
17 Id. at 482.

179 John Vidal and John Carvel, Lambs to the Gene Market, THE GUARDLAN (London), Nov. 12,
1994, at 25 (quoting John Moore as saying he was "essence-raped").

180 Moore v. Regents of the Univ. of Cal., 249 Cal. Rptr. 494, 502 (Cal. App. 2d Dist. 1988)
(holding that the plaintiff, Moore, had adequately stated a cause of action for conversion
in his original petition and remanding the case back to the district court for a trial on the
merits).

181 Id. at 504 (noting that the law must reconsider the nexus between property rights and the
ownership of the human body).

182 Id. at 508.

1S3 Id. at 506.
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that the DNA from plaintiff's cells is not a part of him over which
he has the ultimate power of disposition during his life is... unten-
able,"'184 said the Court of Appeals. On a more practical note, the
court wrote that "if this science has become science for profit, then
we fail to see any justification for excluding the patient from partici-
pation in those profits. 185

The appellate decision was not the last word on the matter,
though. The doctor and biotechnology company to whom the doc-
tor sold the rights to Moore's cell line appealed to the California
Supreme Court where the deeply divided justices each wrote elo-
quently about his or her view of the body, ranging from a sacred
temple to a biomedical factory. An acrimonious dispute surfaced in
the four different opinions as to whether or not Moore could claim
that his tissue was his property.186 The court said that the physician/
researcher's failure to inform Moore of the potential commercializa-
tion of his tissue, if proven at trial, violated Moore's right of in-
formed consent and violated the researcher's fiduciary duty. 87

However, a majority of the justices, for differing reasons, rejected
the idea that Moore could claim a property interest in his body.
Even though the law in many ways was on his side, the majority
seemed swayed by the heady promise of biotechnology.8 8 They did
not want to slow down research by universities and the nation's
biotechnology companies by "threaten[ing] with disabling civil lia-
bility innocent parties who are engaged in socially useful activities,
such as researchers who have no reason to believe that their use of a
particular cell sample is, or may be, against a donor's wishes. 189

They were concerned that giving Moore a property right to his tis-
sue would "destroy the economic incentive to conduct important
medical research."' 90 However, the impact has been just the oppo-
site. Due to the enticing possibility of vast profits, many researchers
are not sharing tissue samples or preliminary findings. These re-
searchers each want to be the first to discover the profitable gene.

84 Moore, 249 Cal. Rptr. at 507-08.
1
85Id. at 509.

186 See generally Moore v. Regents of the Univ. of Cal., 793 P.2d 479 (Cal. 1990) (displaying
varied legal perspectives on bodily property rights in four differing opinions from Califor-
nia Supreme Court Justices Pancelli, Arabian, Broussard, and Mosk).

187 Id. at 497 (holding that even though Moore's cause of action for conversion was not tena-

ble, he could still recover on informed consent and breach of fiduciary duty actions).
18 Id. at 493-94.

19 Id. at 493.

190 Id. at 495.
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H. Resource Concerns

Another way in which medical care might be compromised by
gene patents is through their effects on the training of future scien-
fists, physicians, and laboratory personnel. The American College of
Medical Genetics points out that when patent holders restrict ge-
netic testing (for example, by requiring that all tests be done by their
particular laboratory), training is compromised in the area covered
by the patent.'9'

Moreover, gene patents have led to costly legal battles. 9 2 The
University of California at San Francisco and Genentech fought a
lengthy battle over a claim that Genentech's genetically-engineered
human growth hormone infringed on the university's patent on the
human growth hormone gene. 9 3 Ultimately, Genentech agreed to
settle for $200 million.94

V. POLICY ALTERNATIVES

A variety of medical organizations oppose gene patents as
threatening medical advances and patient care.195 The public is be-
ginning to cry foul as well. The Chicago Tribune published a major
editorial asking the U.S. Congress to "liberate gene data."'196 The
concerns about gene patents are leading to policy initiatives via liti-
gation, legislation, and administrative action.197 Around the globe,
major policy discussions about gene patents are taking place.

191 AMERICAN COLLEGE OF MEDICAL GEN.wnics, Position Statement on Gene Patents and Accessibil-

ity of Gene Testing, available at http://www.faseb.org/genetics/acmg/pol-34.htm (Aug. 2,
1999) (commenting that restricting gene testing affects patient care, in addition to medical
and scientific training).

192 Nicholas Thompson, Gene Blues, WAsH. MONTHLY, Apr. 2001 (citing the legal battle be-

tween Elan, a pharmaceutical company, and the prestigious Mayo Clinic over the clinic's
Alzheimer's research with Elan's patented human genes as well as the University of Roch-
ester's lawsuit against Pharmacia over a gene crucial to a painkiller, Celebrex, and
Amgen's victory over Transkaryotic Therapies for attempting to create a competitor to
Amgen's anemia-fighting drug Epogen), available at http://www.washingtonmonthly.
com/features/2001/0104.thompson.html.

193 Marcia Barinaga, Genentech, UC Settle Suit for $200 Million, 286 Sa. 1655 (1999).

194 Id.

195 See, e.g., COLLEGE OF AMERicAN PATHOLOGISTS, ADVOCACY ON THE IssuEs, Gene Patents Det-

rinental to Care, Training, Research, July 5, 2000 (discussing how "information derived from
mapping of the human genome represents a naturally occurring, fundamental level of
knowledge which is not invented by man and should not be patented"), available at http://
www.cap.org/html/advocacy/issues/genetalkhtml.

196 Should Congress Liberate Gene Data?, Cmn. Tim., Sept. 16, 1999, at A26.

197 See infra pp. 133-43.
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A. Litigation

The patent system is a three-way give-and-take among the U.S.
Patent and Trademark Office, the courts, and Congress. All three
have active roles in assuring that the goals of the patent system are
met and that the monopoly granted by the patent is not too broad.
Most often, this means that the courts and Congress winnow back
patents granted by the Patent Office. When Samuel Morse con-
vinced the U.S. Patent and Trademark Office to grant him a patent
on all uses of electromagnetic waves, the Supreme Court stepped in,
stating that he could not patent every conceivable use of electro-
magnetic waves. 98 Morse could only patent his invention-the
telegraph.199

The courts' role in narrowing patents is particularly important,
given that there are incentives for the U.S. Patent and Trademark
Office to grant patents. "We are the patent office, not the rejection
office," said Bruce Lehman, the PTO's commissioner at the time.200

The USPTO's budget comes out of money collected through the fees
of applicants. In 1990, the first year of the Human Genome Project,
the U.S. Patent and Trademark Office collected $175 million in pat-
ent processing fees. 201 By 1993, the fees had risen to $423 million.
Moreover, each patent examiner receives a salary bonus based on
how many final allowances or rejections of a patent he or she al-
lows. Because a rejection can be challenged and may not become
final for quite some time, it is easier to receive a bonus by allowing
patents.202

Suits directly challenging the patentability of genes have not
been undertaken, in part, because of the high costs of bringing such
litigation; sometimes it is just cheaper for a laboratory to pay licens-
ing fees for use of a gene and pass that cost on to the patients who
are tested, rather than initiate a legal challenge. Some geneticists at
medical schools have approached their university lawyers asking

198 O'Reilly v. Morse, 56 U.S. 62, 112, 117 (1853) (stating that the inventor Samuel Morse "has

not discovered that the electro-magnetic current, used as motive power, in any other
method, and with any other combination, will do as well"). This holding left open the
possibility for other scientists to invent tools that utilized electro-magnetic power.

199 
Id. at 117.

200 Patently Absurd, THE ECONOMIST, June 23, 2001.

201 Robert P. Merges, As Many As Six Impossible Patents Before Breakfast: Property Rights for

Business Concepts and Patent System Reform,14 BERKELEY TECH. L.J. 577, 610 (1999).

202 Id. at 607. This has led Professor Merges to advocate an alternative bonus system such as

one that pays bonuses based on minimizing error rate (by assessing whether the patents
are later found invalid in a lawsuit or re-examination). Id.
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them to challenge a gene patent, only to be told that such a chal-

lenge is untenable given that the university itself has gene patents.
The University of California, for example, was ranked third in a
study listing institutions granted gene patents in the year 2000.203

Just recently, however, legal assaults on gene patents have
been launched by two constituencies. The first set of challenges

have been brought by patients against researchers and their institu-
tions in instances where the defendants did not specifically disclose

their intentions to patent a gene isolated from the patients.2°4 The'
patients rely on precedents requiring physician/researchers to dis-

close potential financial conflicts of interest to the patients or re-

search subjects in advance of undertaking the research.20 5 In a pro
bono case in which the author is serving as an attorney, the research
subjects from whom the gene was isolated have claimed that the

researcher violated the subjects' right of informed consent, breached
his fiduciary duty to them, engaged in fraud, and converted their
property by not disclosing his intent to patent their disease gene.20 6

Patenting genes violates several ethical and legal principles. To
find the genes, physicians and genetic researchers rely on large
numbers of patients and their families to supply the tissue to search

for the genes.20 7 A variety of laws support the concept that physi-
cians have a fiduciary relationship with their patients and should
avoid conflicts of interest.208 For example, there are legal prohibi-

tions against self-referrals, fee-splitting and kickbacks.20 9 Yet genetic
researchers searching for a commercially valuable gene and geneti-
cists who get royalties from genetic tests both have a financial con-

flict of interest with their patients.

703 GARY ZWEIGER, TRANSDUCING THE GENOME: INFoRmON, ANARCHY, AND REVOLUTION IN

THE BIOMEDICAL SCIENCES 213 (McGraw-Hill 2001) (listing the University of Texas as tenth
on this list, as well).

204 Greenberg v. Miami Children's Hosp. Research Inst., No. 00 C 6770 (N.D. Ill., filed 2000).
20 See, e.g., Moore v. Regents of the Univ. of Cal., 793 P.2d 479, 494 (Cal. 1990) (holding that a

doctor's research interests are "material" to a patient's informed consent).

206 See Greenberg, No. 00 C 6770; see also Peter Gorner, Parents Suing Over Patenting of Genetic
Test, Ciu. T~m., Nov. 19, 2000, at 1C.

w See Greenberg, No. 00 C 6770; see also Gorner, supra note 206, at 1C.

203 See, e.g., Antikickback Statute, 42 U.S.C. § 1320a-7b (1997 & 2002 Supp.); Stark Law, 42
U.S.C. § 1395nn (2002 Supp.).

209 See, e.g., Antikickback Statute, 42 U.S.C. § 1320a-7b (1997 & 2002 Supp.); Stark Law, 42
U.S.C. § 1395nn (2002 Supp.).
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The second type of legal challenge provides a more direct at-
tack against gene patents themselves.210 Such attacks could broadly
challenge the patent on a gene as being, at its core, an inappropriate
patent on a product of nature or they could whittle away at the pat-
ents on various grounds.

In October 2001, the Institut Curie in Paris challenged Myriad
Genetics' European breast cancer gene patent on the grounds of lack
of novelty (because predisposition tests for breast cancer based on
indirect methods were available prior to the Myriad patent), lack of
inventive step (because the gene sequence patented by Myriad was
based, in part, on information from public genome databases), and
inadequate description (because there were errors in the original se-
quence published by Myriad).211

On February 22, 2002, the Institut Curie initiated a challenge to
another Myriad patent, EP 705903 ("Mutations in the 17q-linked
breast and ovarian cancer susceptibility gene"). The governments of
Belgium and the Netherlands intend to challenge that same patent
as well. Geneticists in those countries issued a joint statement saying
that if gene patents were not narrowed or eliminated "the monopo-
lies on genes and genetic testing will wreck the reimbursement sys-
tem and negatively influence health care. 212 Other challenges to
gene patents might try to narrow the patent claims. The breadth of
patents claiming future mutations and methods of diagnosis could
be challenged on the grounds that the patent has not sufficiently
described and enabled all of the mutations or methods that the pat-
ent holder has claimed rights to.

Still other legal challenges might try to raise a public health
exemption under TRIPS. In 2001, premier Mike Harris, the govern-
ment leader of the province of Ontario, Canada, decided that it was
detrimental to Ontario's health plan to recognize Myriad Genetics'
patents on the BRCA1 and BRCA2 breast cancer genes.213 'The fron-
tier of gene patenting has been treated like the Wild West for too
long," said Harris. "The benefits of a worldwide effort such as the

210 See Butler and Goodman, supra note 5, at 95 (discussing the Institut Curie's challenge to a

European patent held by Myriad Genetics).

211 Id. (announcing their criticism of Myriad Genetics' BRCA1 gene at a press conference in

Paris on September 6, 2001).

212 The Belgium and Dutch Genetic Centres and Ministers Join Forces in the Opposition Against the

Breast Cancer Patent, Press Release, Feb. 22, 2002.

213 Willcocks, supra note 6.
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Human Genome Project should not be the property of a handful of
people or companies.1214

B. Legislation

Because the U.S. Constitutional provision about promoting the
useful arts is quite general, the actual provisions of patent law are
enacted by Congress and can be modified by that body.215 For exam-
ple, gene patents could be banned altogether. It is quite common
internationally to have exceptions to patent laws. The European Pat-
ent Convention Article 53(a) prohibits patents for "inventions the
exploitation of which would be contrary to 'ordre public' or 'moral-
ity' ... ,216 The European Union's Biotechnology Directive considers
certain subject matter to be per se unpatentable, including:

1) processes for cloning human beings;
2) processes for modifying the germ line genetic identity of

human beings;
3) uses of human embryos for industrial or commercial pur-

poses; and
4) processes for modifying the genetic identity of animals

which are likely to cause them suffering without any sub-
stantial medical benefit to man or animal, and also animals
resulting from such processes.217

The U.S. Congress is considering a proposed law that would
amend the medical procedures exemption to exclude from patent
liability those health care providers involved in genetic testing so
that their ability to diagnose patients will not be compromised by
patents on genes.218 The bill was introduced by Members of Con-
gress Lynn Rivers (D-Mich.) and Dave Weldon (R-Fla.). 19 "Abra-
ham Lincoln described the patent system as 'adding the fuel of

214 Ontario Won't Halt Gene Test For Cancer, LONDON FREE PREss, Sept. 20, 2001, at AlO.
2 1

- U.S. CoNsT. art. I, § 8, c. 8.

216 European Patent Convention, supra note 66, at art. 53(a), 13 I.L.M. 268, 286; see also Cynthia

M. Ho, Splicing Morality and Patent Law: Issues Arising from Mixing Mice and Men, 2 WASH.

U.J. L. & POL'Y 247, 256-57 (2000).

217 Directive 98/44/EC of the European Parliament and of the Council of 6 July 1998 on the Legal

Protection of Biotechnological Inventions, O.J. 1998 L213/13 [hereinafter Directive 98/44/EC],
available at http:// www.europarl.eu.int/comparl /tempcom/genetics/links/directive_44-
en.pdf.

2 1 Genomic Research and Diagnostic Accessibility Act of 2002, H.R. 3967, 107th Cong. (2d

Sess. 2002).
219 Id.
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interest to the fire of genius,"' Rivers said. "I am concerned that the
current Federal patent policy as applied to genetic sequences may
be smothering the fire of genius."220 The proposed "Genome Re-
search and Diagnostic Accessibility Act of 2002" would ensure that
researchers and diagnosticians can obtain appropriate access to pat-
ented sequence information.221 The bill exempts two groups from
patent infringement: 1) medical practitioners and related health care
entities providing genetic diagnostic, prognostic, or predictive tests,
and 2) scientists undertaking non-commercial genetic research. 222

The bill also requires public disclosure within thirty days of filing a
patent application involving a genetic sequence discovered with
federal funds.22 This provision would help to eliminate "subma-
rine" patents.

A companion bill, also introduced by Rivers and Weldon, the
"Genomic Science and Technology Innovation Act of 2002," directs
the federal Office of Science and Technology Policy (OSTP) to initi-
ate a study of the impact of federal policies on the innovation pro-
cess for genomic technologies.224 The study bill is based on the
presumption that federal intellectual property laws and technology
transfer laws can stimulate the development of innovative genetic
technologies by attracting commercial investment, but may also in-
hibit basic research and information sharing, thereby slowing inno-
vation. Rivers was primarily concerned that gene patents were
being granted without an adequate understanding of their impact
on innovation.225

The mandated study would assess the impact of federal poli-
cies, including intellectual property policies, on the innovation pro-
cess for genomic technologies. The study would identify and
quantify the actual and reasonably expected effects of patenting pol-
icy on genomic science and technology innovation and explicitly
consider various alternative levels of intellectual property protec-
tion of genomic materials and their likely impacts on genomic inno-

220 CONG. REc. E355 (daily ed. Mar. 14, 2002) (statement of Rep. Rivers).
221 H.R. 3967, 107th Cong. § 4 (proclaiming that the purpose of the legislation was to share

genetic information for research and diagnostic testing).
2mi d. at § 2.

223 Id. at § 4. Congress has already enacted a law requiring that patent applications become

public after 18 months (as another way to combat submarine patents). 35 U.S.C.S.
§ 122(b)(1)(A).

224 Genomic Science and Technology Innovation Act of 2002, H.R. 3966, 107th Cong. (2d Sess.

2002).
225 CONG. REc. E353-55 (daily ed. Mar. 14, 2002) (statement of Rep. Rivers).
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vation. The study would assess researchers' access to genomic
materials; the rate and quality of innovation; the cost and public
availability of new genomic technologies including genomic diag-
nostics; and possible research barriers2 6

C. Patent Pools

Policy options within traditional patent law are also being ex-
plored, such as creating patent pools. Attorneys and others at the
U.S. Patent and Trademark Office published a paper noting that "no
single company or organization... has the resources to develop any
significant fraction of the genetic information present in an organ-
ism. If the proprietary information is not freely available or licensed
in an affordable manner, researchers will be precluded from using
these protected nucleic acids to develop new therapeutics and
diagnostics."1

227

A potential solution would be something similar to the pool
created by the American Society of Composers, Authors, and Pub-
lishers (ASCAP), which handles the licensing of music under the
copyright laws. Instead of negotiating with each holder of a copy-
right for thousands of songs, a radio station or bar can buy a blanket
license from ASCAP and play any song from the pool at any time.228

Likewise, a gene patent pool could potentially extend non-exclusive
licenses to all comers for set fees. That way, a researcher who wants
to develop a treatment for breast cancer is not prevented from doing
so by the holder of a patent on all or a section of the breast cancer
gene. Nor does the researcher need to negotiate with each holder of
each patent for the hundreds of mutations in the breast cancer gene,
thus saving transaction costs and preventing future litigation.

H.R. 3966, 107th Cong. § 3(d).

227 Jeanne Clark et al., PATENT POOLs: A SOLUTION TO THE PROBLEM OF AccEss IN BIOTEcHNOL-

ocy PATENs? U.S. PATENT AND TRADEMARK OFFICE, available at http://www.uspto.gov/
web/offices/pac/dapp/opla/patentpool.pdf, Dec. 5, 2000 (defining a patent pool as an
"agreement between two or more patent owners to license one or more of their patents to

one another or third parties."). By implementing patent pools, one can more easily access
patented genomic inventions, which would promote research and development while pro-
moting competition.

m" See Am. Soc'Y OF CoNwosEes, AuTroes, AND PuusHERs, COMMON LICENSING TEmvs, avail-
able at http://wvw.ascap.com/licensing/termsdefined.html; see also Michael J. Meuer,
Copyright Law and Price Discrimination, 23 CARDozo L. REv. 55,111 & n.231 (2001) (explain-
ing that the "blanket license itself could be a tactic used to achieve price discrimination").
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Patent pools are often created voluntarily by those within an
industry.229 For instance, in the DVD industry, Sony, Philips and Pi-
oneer created a patent pool for inventions that needed to be used to
comply with particular DVD-Video and DVD-ROM standards.230

There are economic and antitrust concerns about the terms under
which patents are licensed in a pool. The ASCAP model creates non-
exclusive licenses for a set fee.231 In contrast, licensing patents in a
pool under the ambiguous standard of "reasonable royalties" may
lead to legal disputes to define reasonableness. If reasonableness is
defined only after a subsequent researcher has developed a lucra-
tive gene therapy, the benefits of the pool are lessened because the
patent holder can still gouge the patent user.232 For that reason, it is
more appropriate to have a fee determined in advance.

Gene patent holders may be less likely to participate in volun-
tary patent pools than are patent holders from other industries. Pat-
ents are more important in the biotechnology and pharmaceutical
industries than in other industries.233 In addition, "the lack of substi-
tutes for certain biomedical discoveries (such as patented genes or
receptors) may increase the leverage of some patent holders,
thereby aggravating holdout problems."2 4

Patent pools are particularly appropriate when patent exclu-
sivity is being used contrary to the public interest, but governmental
pressure may be necessary to create a pool. During World War I, the
Assistant Secretary of the U.S. Navy, Franklin D. Roosevelt, pres-
sured the aircraft industry to form a patent pool to facilitate the pro-
duction of airplanes.235 Previously, the Wright-Martin Aircraft
Company and the Curtiss Aeroplane and Motor Company were
able to block such production due to their control of key patents.

229 Steven C. Carlson, Note, Patent Pools and the Antitrust Dilenmma, 16 YALE J. ON REG. 359, 373
(1999). ("Over the last one hundred and fifty years, patent pools have played an important
role in shaping both the industry and the law in the United States.").

230 Clark et al., supra note 227, at 5-6.
231 See AM. Soc'Y OF COMPOSERS, AUTHORS, AND PUBLISHERS, ASCAP LICENSING, ABOUT ASCAP

LICENSING, available at http://www.ascap.com/licensing/about.html (stating that ASCAP
licenses easily enable businesses to obtain the right to perform songs in one transaction).

232 Shapiro, supra note 112, at 128 (explaining that if firm price standards are not established,

companies may be emboldened to seek substantial royalties later).

233 Heller and Eisenberg, supra note 124, at 698, 700 (noting that firms in these industries may

be less willing to participate in pools because of the financial disincentives); see also, Gitter,
supra note 142, at 1681 (citation omitted).

234Id.

235 Shapiro, supra note 112, at 127 (demonstrating how patent holders can license their com-

plementary patents together and then divide the proceeds).
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D. Compulsory Licensing

If voluntary patent pools cannot be achieved, compulsory li-
censing might also be explored as a way to counter some of the
problems of gene patents. Under compulsory licensing, the govern-
ment would grant licenses to physicians, researchers, and others to
use a patented gene sequence without the patent holder's permis-
sion for a reasonable fee paid to the patent holder.236 Laboratories
would be able to undertake genetic diagnostic testing and poten-
tially require diagnostic tests and discover new mutations. Pharma-
ceutical companies would not be able to prevent pharmacogenomic
testing related to their products and research on gene therapies
would be stimulated. The French Minister of Research, Roger-G&
rard Schwartzenberg, advocated "a system of compulsory and ex
officio licensing in the interest of society at large and of public
health promotion."' 37 The European Union also provides for com-
pulsory licensing of patented inventions under certain circum-
stances to prevent the abuses that can result from the exclusive
rights granted under a patent.238

E. Creating Roles for Third Party Opposition to Patents

Another potential way to deal with the problems created by
gene patents is to create a greater opportunity for third party chal-
lenges to the grant of a patent. Some commentators advocate ex-
panding the existing procedure within the patent office whereby
any third party can ask for a patent to be re-examined.239 Measures
to ensure greater scrutiny of patents could include greater participa-
tion of third parties in the initial U.S. Patent Trademark Office inter-
views about a patent application, and the chance for third parties to

23 See Sara M. Ford, Note, Compulsory Licensing Provisions Under the TRIPs Agreement: Balanc-
ing Pills And Patents, 15 AM. U. INT'L L. REv. 941, 945 (2000).

237 INsTr CURIE, Against Myriad Genetics's Monopoly on Tests for Predisposition to Breast and
Ovarian Cancer, The Institut Curie is Initiating an Opposition Procedure With the European Pat-
ent Office, Sept. 12, 2001 (quoting a speech given by the French Minister of Research after
the announcement of the completion of the first large scale analysis of the human genome
sequence), available at http://www.curie.net/actualites/myriad/deceratione.htm.

233 See WORLD TRADE ORGANIZATION, Compulsory Licensing and Data Protection, 3-4 (noting
that each World Trade Organization member has the right to provide for compulsory li-
censes to prevent patent abuses), available at http://europa.eu.int/index..en.htm. Article
8.2 of TRIPS also allows for compulsory licenses in that it states that "appropriate mea-
sures ... may be needed to prevent abuse of intellectual property rights by right holders."
Id. at 4.

239 See 35 U.S.C. §§ 302, 303. For more detail, see Manual of Patent Examination Procedure
§ 2209 and 37 C.F.R. 1.20.
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appeal patent office re-examination decisions. This would allow, for
example, organized patient groups to have their interests repre-
sented in the decisions about the granting of gene patents.

This policy approach is being advocated by commentators be-
cause there are social costs to granting patents with claims that are
too broad. These include costs associated with patent litigation and
also a myriad of indirect costs, including: unnecessary licensing
fees; foregone research opportunities, abandoned or avoided by the
patentee's competitors who fear infringement liability; and the ac-
tivities of rent-seekers who may respond to the combination of lax
patent standards and robust rewards to patentees by diverting ex-
cessive resources out of productive activities and into the 'patent
game.' 240

These social risks of overbroad and invalid patents are the rea-
son we have a patent office in the first place.241 Initially, inventors
merely registered their inventions. But so many patents were
granted that did not actually meet the intellectual property criteria,
that Congress established the patent office.242

F. Strengthening the Role of Gene Sources

Various movements are under foot to give the sources of
genes, such as patients, their family members, and other research
subjects, a greater say in whether or not their genes are patented
and what uses are made of the patented genes. In the United States,
the American Medical Association's Code of Ethics requires that a
patient's consent be obtained before doctors commercialize prod-
ucts developed from the patient's genetic material.243 The European
Parliament's Directive on the Legal Protection of Biotechnological
Inventions states that if a patent application uses material of human
origin, the source must have had the opportunity of expressing a
free and informed consent.244 Consequently, Europeans have a right

240 Merges, suipra note 201, at 592.

241 Id. at 596.

242 Id. at 595.

243 AMERICAN MEDICAL ASSOCIATION, COUNCIL ON ETHICAL AND JUDICIAL AFFAIRS, CODE OF

Medical Ethics: CURRENT OPINIONS wrH ANNOTATIONS 25-26 (2000) (stating that "physi-

cians contemplating the commercial use of human tissue should abide by the following

guidelines: (1) Informed consent must be obtained from patients for the use of organs or
tissues in clinical research .... ).

244 Directive 98/44/EC, supra note 217. Recital 26 of this Directive relates that:

Whereas if an invention is based on biological material of human origin or if it
uses such material, where a patent application is filed, the person from whose
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to refuse to allow their genes to be patented. Foreign governments
have expressed outrage when their citizens' genes have been pat-
ented by U.S. researchers. 245 Protests against the audacity of U.S.
government researchers patenting the genes of a woman in Panama
and a man in Papua, New Guinea were sufficiently widespread that
the patents were withdrawn.246

When Sharon Terry learned that her two young children had
inherited PXE (pseudoxanthorma elasticum), a connective tissue
disorder that leads to blindness and potential heart attacks, several
groups of researchers called to ask for tissue samples from her chil-
dren to try to find the gene.247 She inquired as to why they did not
get samples from other researchers and was told that scientists
would not share the samples.248 Terry started a bank with tissue
samples from her children and began a collaborative project with
researchers. 249 When University of Hawaii pathobiologist Charles
Boyd isolated the gene, he listed Sharon Terry as a co-inventor on
the patent3 ° The PXE patients' group she formed will make the de-
cisions about how to license the rights to the gene. Additionally, the
PXE group will give 50% of the resulting royalties to the Univer-
sity.251 This way the PXE patients' group can keep the price of diag-
nostic tests down by licensing providers who charge a lower fee.

But allowing those from whom genes are taken to have a prop-
erty interest in the patent is not a comprehensive solution to the
problems created by gene patents. It will be an extremely rare case
where researchers will actually need to negotiate with the people
who have a gene mutation associated with a particular disease or
their family members. For common complex genetic diseases, such
as heart disease, so many people will have a particular mutation

body the material is taken must have had an opportunity of expressing free and
informed consent thereto, in accordance with national law.

245 See ANDRms Amj NEuciw, supra note 83, at 65-66 (describing how the harvesting of blood

and tissue samples from random subject populations across the world for the Human Gen-
ome Diversity Project created a similar furor).

246 Id. at 71.

247 Matt Fleischer, Seeking Rights to Crucial Gene, THE NAT'L LAW J., June 25, 2001, at C1.
24 Id.

249 Id. (describing how the Terry family began their quest by first setting up a PXE website,

starting a blood and tissue bank by mailing blood extraction kits to fellow PXE sufferers,
and storing these samples in a neighbor's lab freezer).

250 Id. (noting that Dr. Boyd was a pathologist who specialized in the elasticity of human

tissue).

251 Id.
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that researchers will likely be able to find research subjects who will
not insist on participating in the patent application. Moreover, for
most diseases, researchers will not have to collect DNA from people
in the first place. Researchers will be able to use DNA samples that
already exist in hospital pathology laboratories, public health
screening programs, research centers, and DNA banks.252

Patients are being by-passed entirely as the source of DNA for
gene patents. A New York City cancer hospital, Sloan-Kettering,
was given $5 million by a California biotechnology company for ac-
cess to its pathology samples of cancer tissue biopsies for genetic
research.253 Duke University Medical Center entered into a commer-
cial agreement with Ardais, granting the start-up genomics com-
pany access to Duke's patients' tissue.254 Harvard Beth Israel
Deaconess Medical Center entered into a similar arrangement.255

CONCLUSION

Using the biological resources of the public (and a substantial
amount of public funding), genes have been discovered and pat-
ented. Although copyright law has a fair use exemption for socially
valuable uses, patent law does not.256 Consequently, policymakers
are considering a variety of alternatives, inside and outside of tradi-
tional patent law, to assure that gene patents will be used in socially
valuable ways.

252 See ANDREWS AND NELKIN, supra note 83, at 4-5.

253 MEMORIAL SLOAN-KETTERING CANCER CENTER, Press Release: Cancer Joint Venture Completed
by Memorial Sloan-Kettering and Sequana, available at http://www.mskcc.org/mskcc/html/
1252.cfm, Jan. 30, 1997, (announcing that the joint venture is to be named Genos Bios-
ciences, Inc., and will be based in La Jolla, California).

2-4 Deborah Josefsen, Human Tissue for Sale: What Are the Costs?, 173 W.J. MED. 302 (2000)
(commenting that these arrangements "are among the latest academic hospitals to form
partnerships with biotechnology companies for the purpose of providing human tissue for
use in reseach, treatment, and drug development").

25 Id. (noting that both the Harvard and Duke hospital arrangements raise legal and bioethi-
cal concerns).

26 17 U.S.C. § 107 (2002); see Eisenberg, DNA Sequences, supra note 22, at 796.
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