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INTRODUCTION

Scientific innovation is crucial to the prosperggcurity, and health of
a nation® During the founding years of the United Stateéifipal leaders

H J.D. Candidate 2012, University of Florida Levinliége of Law; Ph.D. Biochemistry,
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my ideas throughout the completion of this Note.

1. SeePresident Barack Obama, Remarks at the NationdeMz Science and National
Medal of Technology and Innovation Ceremony (Oct, 2009), available at
http://www.whitehouse.gov/the_press_office/Remdmkdhe-President-at-the-National-Medal-of-
Science-and-National-Medal-of-Technology-and-IntimveCeremony/ (“Science is more essential
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realized the need for such innovation and credtegatent law systeras
a means of protecting American citiz€riBhe major goals of the United
States patent law system are to provide the puhiib cutting-edge
scientific discoveries and to enlighten the pubdis to how these
discoveries can benefit sociéty.

In modern America, a substantial amount of patestegtion is sought
for inventions relating to the pharmaceutical irtdudn recent decades,
the pharmaceutical industry has expanded rapidiessarchers invent
new and more effective drugs and proddctse average life expectancy
and quality of life of United States citizens haastically increased in the
past century, largely due to pharmaceutical inriowdt Nonetheless,
nearly sixty million people die each year, with mahthese deaths caused
by problems that pharmaceutical companies areirsjrio cure’

In the late 1970s, scientific researchers begarete genetic material
as a means of developing treatment options for reetyaof human
disease&.Today, approximately two-thirds of the new drulgatthit the
market have been influenced by genetic resesaol, genetic material has

for our prosperity, our security, and our healtid aur way of life than it has ever beensgg also
Rockwell Graphic Sys., Inc. v. DEV Indus., Inc.p92.2d 174, 180 (7th Cir. 1991) (“The future of
the nation depends in no small part on the effiyenf industry, and the efficiency of industry
depends in no small part on the protection of iettlial property.”).

2. SeeU.S.ConstT. art. |, § 8, cl. 8 (authorizing Congress “[t]aoprote the Progress of
Science and useful Arts, by securing for limiteth&s to . . . Inventors the exclusive Right to their
respective . . . Discoveries"see generallyAct of Apr. 10, 1790, ch. 7, § 1, 1 Stat. 109, 110
(allowing federal protection for scientific inveotis).

3. SeeGeorge Washington, First Annual Address to Corgy(dan. 8, 1790)n 30 THE
WRITINGS OF GEORGEWASHINGTON FROM THEORIGINAL MANUSCRIPT SOURCES 1745-1799at
491, 491-92 (John C. Fitzpatrick ed., 1939) (stativat the general public’s “safety and interest
require[] that they should promote such manufaesjfias tend to render them independent on
others for essential, particularly military supplie

4. SeeBonito Boats, Inc. v. Thunder Craft Boats, In894).S. 141, 151 (1989) (discussing
the purpose of the United States patent system).

5. SeeGregory J. Highyi-rom Compounding to Caring: An Abridged HistonAnfierican
Pharmacyin PHARMACEUTICAL CARE 19, 36—37 (Calvin H. Knowlton & Richard P. Penda.e2d
ed. 2003) (discussing the increase of pharmacéirizantions in the 1950s).

6. SeelLAURA B. SHRESTHA CONG. RESEARCHSERV., RL 32792 LIFE EXPECTANCY IN THE
UNITED STATES 2-5(2006) (showing that the average American life exgrecy has increased by
nearly thirty years in the past century and citimgdical advances as a reason for these decreased
mortality rates)see alsorThe Henry J. Kaiser Family Foundaiser Public Opinion Spotlight:
Views on Prescription Drugs and the Pharmaceuticalustry, 1 (Apr. 2008),available at
http://www.kff.org/spotlight/rxdrugs/upload/Rx_Drsigpdf [hereinafter Kaiser] (indicating that
most American adults take prescription drugs amad dhvast majority of Americans believe that
prescription drugs improve quality of life).

7. SeeDEP T OFHEALTH STATISTICS& INFORMATICS IN THEINFO., WORLD HEALTH ORG., THE
GLoBAL BURDEN OF DISEASE 2004 WPDATE 8, 22 (2008),available at http://www.who.int/
healthinfo/global_burden_disease/GBD_report2004tgpdall.pdf (indicating that rates of
mortality due to noncommunicable diseases are ¢éggéo increase in the coming decades).

8. MARTIN J.ADELMAN, RANDALL R.RADER & JOHN R. THOMAS, CASES ANDMATERIALS ON
PATENT LAW 59 (3d ed. 2009).

9. SeeAndrew PollackThe Genome at 10: Awaiting the Genome Pajbif. TIMES, June
15, 2010, at Bl,available at http://www.nytimes.com/2010/06/15/business/15gesadiml
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been linked to more than 850 human dise&Sesdditionally,
biotechnology investors have indicated—with thedcketbooks—that
they believe that the future of disease preverdiwh treatment is tied to
genetic research.Despite the fact that pharmaceutical companies hav
invested billions of dollars for development of geelated cures and
treatments for human illness&she general public and the United States
District Court for the Southern District of New Yowish to rein in the
intellectual property rights afforded to these camips'® Furthermore, the
United States Court of Appeals for the Federal @ir¢C.A.F.C.) is
divided in regard to DNA patentabilifand has indicated that any change
to DNA-patenting policy would be most effectivelyropagated
legislatively®®

In our society, there is a large disconnect betwten supposed
interests of the public and the pharmaceutical strgu In general, the
public desires medical innovation but prefers todfie from these medical
advances at minimal co$tMeanwhile, the pharmaceutical industry is
merely a business, and businesses are built oiit pneikimization®
Because the pharmaceutical business is premisedemningly altruistic
purposes, the industry is an easy target for iddi?ds who cannot afford
its services® Due to the nature of the pharmaceutical indugirgfit

(indicating that the Research and Development @eesiat Bristol-Myers Squibb and the Research
Executive Vice President at Roche have both pnomgdithat two-thirds of newly developed drugs
have been influenced by genetic research).

10. SeeNicholas WadeA Decade Later, Gene Map Yields Few New GiNeg. TIMES, June
13, 2010, at Alavailable athttp://www.nytimes.com/2010/06/13/health/resear8béhome.html|?
pagewanted=1&ref=business.

11. SeePollack,supranote 9 (stating that Merck recently purchased allspene research
pharmaceutical company for $1.1 billion).

12. Id.

13. SeeAss'n for Molecular Pathology v. U.S. Patent & deaark Office fyriad 1), 702 F.
Supp. 2d 181, 232 (S.D.N.Y. 2010) (holding thatated human DNA is not patentable).

14. See infraSection I.B.

15. SeeAss’n for Molecular Pathology v. U.S. Patent & Teatark Office Myriad 11), No.
2010-1406, 2011 U.S. App. LEXIS 15649, at *66 (F&i. July 29, 2011) (stating that if DNA-
related inventions are to be excluded from patélitighi'the decision must come not from the
courts, but from Congress'id. at *98 (Moore, J., concurring) (basing his opinjmartly on the
“belief that we should defer to Congress, [he lvel& . . . settled expectations tip the scalevarfa
of [DNA] patentability”).

16. SeeKaiser,supranote 6, at 1 (explaining that most Americanstaite improved quality
of life to advances in drug development, yet nelaaly of surveyed Americans are displeased with
pharmaceutical companies because they are “toséacan profits”).

17. See generallysteven G. Calabresi & Nicholas Terr@lhe Number of States and the
Economics of American Federalis®3 RA. L. Rev. 1, 35-36 (2011) (discussing businesses
manipulating output and pricing structures in ordemaximize profit).

18. SeeGina Kolata & Andrew Pollackn Costly Cancer Drug, Hope and a Dilemmay.
TIMES, July 6, 2008, at Algvailable athttp://www.nytimes.com/2008/07/06/health/06avaktiml
(reporting that “patient advocates are . . . tredlily very expensive treatmentsgg alsdMalcolm
Gladwell,High Prices: How to Think About Prescription Drugsie NEw Y ORKER, Oct. 25, 2004,
at 86,available athttp://www.newyorker.com/archive/2004/10/25/041€2% atlarge (discussing
the commonly held viewpoint that “drug companies taoubled and corrupt”).
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maximization benefits the general public. Therefordecreasing
pharmaceutical company profits necessarily haanidended side effect
of decreasing public health benefitsThis complicated equilibrium has
been convoluted further by the district court rgliand the subsequent
divided C.A.F.C. ruling, in the receMyriad case”’

This Note will explore the seemingly contradictonyerests of the
general public, the pharmaceutical industry, amdrésearch community
regarding human gene patents. Part | will lookhet tecentMyriad
decisions in light of previous beliefs about théepgability of genetic
material. Part Il will examine the effect of genatenting on scientific
research and innovation. Parts Ill and IV will exel the effect of gene
patents on both the general public and the phammiaeé industry, and
will seek to understand the belief dissonance betvieese two factions.
Part V will consider how Congress has handled sinploblems in the
past through legislation, specifically in regards glant patents and
biological drugs. Part VI will discuss the possthibf finding a solution to
the gene patent problem that satisfies the researomunity, the general
public, and the pharmaceutical industry. Ultimatéhs Note will analyze
the success of prior legislation in order to pr@pasourse of action that
will appease all parties involved in the human geaenting debate.

|. THE MYRIADCASE

Congress has statutorily provided that anyone wimvehts or
discovers any new and useful process, machine, factwe, or
composition of matter, or any new and useful impraent thereof, may
obtain a patent?* In Diamond v. Chakrabart$ the first Supreme Court
case involving patentability of genetic materidie tCourt ruled that
genetically engineered bacteria were patentablgesulmatte> The
ChakrabartyCourt focused on the Congressional intent of 3 ©..8 101
in trying to decide whether genetically enginedradteria were included
within the statutory meaning of “manufacture’ ocomposition of
matter.”?* Because the patent law system was created wittléaethat
“ingenuity should receive a liberal encourageménitie Court concluded

19. SeeHenry GrabowskiPatents, Innovation and Access to New Pharmacdstibal.
INT'L EcoN. L. 849, 849-50 (2002) (citing David M. Cutler & MakicClellan,Is Technological
Change in Medicine Worth 1t20 HeaLTH AFr. 11, 23 (2001)) (implying that technological
innovation is slowed by public backlash againstgharmaceutical industry).

20. Myriad I, No. 2010-1406, 2011 U.S. App. LEXIS 15649 (Feid. Quly 29, 2011);
Myriad I, 702 F. Supp. 2d at 181.

21. 35U.S.C. § 101 (2006).

22. 447 U.S. 303 (1980).

23. Id. at 318 (holding that Congress intended for 35 U.§.101 to be interpreted such that
genetically modified bacteria are patentable subyjetter).

24. Id. at 307 (quoting 35 U.S.C. § 101).

25. Chakrabarty 447 U.S. at 308 (quoting 5HE WRITINGS OF THOMAS JEFFERSON75—76
(H.A. Washington ed., 1853)) (internal quotatiorrkseomitted);see alsdsraham v. John Deere
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that patentable subject matter includes “anythimdeu the sun that is made
by man.”® Including genetically engineered bacteria wittia tefinition
of “manufacture” or “composition of matter” was théore deemed
consistent with the purpose of the patent law sy3feThe Court
concluded by urging Congress to legislatively adsltee patentability of
genetic advances if the Court had misinterpretegétentability statute.

While Congress has failed to address the issueuofiah gene
patentability, the United States Patent and Trader@dfice (USPTO)
directly addressed the issue in the 2001 versiats aftility Examination
Guidelines. Based on the updated guidelines, thes miscovery of a
genetic sequence is not sufficient to obtain aiatéowever, if the gene
sequence has a defined utility, then genetic natiérat has been isolated
and purified is patentable, because it does noeapm nature in an
isolated and purified fornf. Even with this limitation in place, thousands
of patents relating to genetic material have beantgd by the USPT&.
When the validity of genetic material patents hesrbquestioned, courts
have generally held that “pharmacological activfyany compound is
obviously beneficial to the publié¢® and therefore upheld patents on
functional genetic materidf.Prior to theMyriad rulings, it was generally
accepted by scholars that full-length %enes wetenpable subject matter
if the gene had a known function and ke is within this context that the
Myriad case began making its way through the United Stteicial
system.

Co.,383U.S. 1, 7-10 (1966) (describing Thomafetkein as the “first administrator of our patent
system” and discussing Jefferson’s philosophy erptirpose of patent law (quoting P.J. Federico,
Operation of the Patent Act of 1790, 18 J. Pat. 84t. 237, 238 (1936)) (internal quotation marks
omitted)).

26. Chakrabarty 447 U.S. at 309 (quoting BREPNo. 82-1979, at 5 (1952) and H.Rep.
No. 82-1923, at 6 (1952)) (internal quotation markstted). The Court also noted that “laws of
nature, physical phenomena, and abstract idedsfar@atentable.id.

27. 1d. at 309-10.

28. Id. at 317-18.

29. Utility Examination Guidelines, 66 Fed. Re§92, 1093 (Jan. 5, 2001).

30. Id.

31. Brief of Amicus Curiae Genetic Alliance in Qgsition to Certain Positions of the
Plaintiffs at 9, Ass’n for Molecular Pathology v.3J Patent & Trademark Office, 702 F. Supp. 2d
181 (S.D.N.Y. 2010) (No. 09 Civ. 4515).

32. Nelson v. Bowler, 626 F.2d 853, 856 (C.C.P1880) (finding that research tests
indicating the presence of pharmacological actiigtgvidence of an invention’s utility).

33. Comparen re Fisher, 421 F.3d 1365, 1377 (Fed. Cir. 2005) @atiing that absence of
pharmacological activity reduces the likelihoodtainvention has “utility”)with Ex parteBhat,
No. 2008-003946, 2009 WL 1742172, at *4 (B.P.Auhd 16, 2009) (holding that genetic material
with a known function satisfies the utility standpr

34. See, e.gMolly A. Holman & Stephen R. Munzentellectual Property Rights in Genes
and Gene Fragments: A Registration Solution forrEgped Sequence Tag5s lowAL. Rev. 735,
766 (2000) (discussing the patentability of genetaterial).
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A. Myriad I: United States District Court for the Southern
District of New York

The human genome contains between 20,000 and 2fi060onaf®
genes’® In the mid-1990s, researchers discovered a paiemésBRCAL
and BRCAZ that are responsible for proper maintenance eadirand
ovarian cells within the female human bddyutations to these genes
result in a significantly increased likelihood tteatvoman will develop
breast or ovarian canc&Armed with the knowledge of the presence of
these genetic mutations, a patient can developacpve approach to the
prevention and treatment of breast or ovarian aan€ellowing
identification of theBRCAL1 and BRCA2 genes, Myriad Genetics, Iin
collaboration with the University of Utah Reseafdundation, was able to
isolate these genes from the human body and degehogans of testing
patients for the presence of mutations to thesesjfémyriad Genetics
subsequently obtained U.S. and foreign patent gtiote on the isolated
BRCA1 and BRCA2 gene?’ and diagnostic methods of testing for
mutations to these gen&s.

In 2009, the Association for Molecular Patholodgdia complaint in
the U.S. District Court for the Southern DistriétNew York, asserting
that Myriad Genetics’ patents were unenforceabtabse isolated human
genes are unpatentable subject matter under 35CU$101% In
analyzing the patentability of the claims, the ¢alivided the claims into
two subsets: “composition clainfé”and “method claims* Under 35
U.S.C. 8§ 101, a claimed invention is patentablefossesses utility” and

35. Generally, genes function by producing pratéiat direct physiological activities in the
body. “Functional” genes are therefore definederseg that ultimately lead to the production of
proteins.

36. Int'l Human Genome Sequencing Consortikimishing the Euchromatic Sequence of
the Human Genomd31 NaTURE 931, 943 (2004).

37. SeeYoshio Miki et al., A Strong Candidate for the Breast and Ovarian Cance
Susceptibility GenBRCAL, 266 81. 66 (1994) (discussing the identification of BRCAlgene
and linking the gene to breast and ovarian tissR&hard Wooster et alldentification of the
Breast Cancer Susceptibility GeBRCA2, 378 MTURE 789 (1995) (discussing the identification
of theBRCA2gene and linking the gene to breast tissue).

38. SeeAss’n for Molecular Pathology v. U.S. Patent & Teatark Office Myriad 1), 702 F.
Supp. 2d 181, 203 (S.D.N.Y. 2010) (indicating thatnen with mutations to both tflBRRCAland
BRCA2genes face an 85% increase in the likelihood otldping breast cancer and a 50%
increase in the likelihood of developing ovarianeer).

39. Id. at 184, 202-03.

40. SeeU.S. Patent No. 5,747,282 (filed June 7, 1995efming the isolateBRCAI1gene);
U.S. Patent No. 6,124,104 (filed Mar. 20, 1998}d¢ptng the isolateBRCA2gene).

41. SeeU.S. Patent No. 5,709,999 (filed June 7, 1995)efmting a method of testing for
mutations in th&RCAlgene); U.S. Patent No. US 6,895,337 B1 (filed ©8}.2002) (patenting a
method of testing for mutations in tBRCAlandBRCA2genes).

42. Myriad I, 702 F. Supp. 2d at 186.

43. 1d. at 220.

44. 1d. at 232.
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“constitutes statutory subject mattér.On all claims at issue, “it [was]
undisputed that [the inventions] possess[ed] wtiltt Therefore, the sole
guestion facing the court was whether the clainrecntions were a
“product[] of nature,” and therefore excluded frpatentability’’

Myriad Genetics’ composition claims were directedsolated DNA
molecules coding for tilBRCAlandBRCAZproteins. Thé/yriad | court
defined isolated DNA as “a segment of DNA nucleesiéxisting separate
from other cellular components normally associatéti native DNA,”
and recognized that such isolated DNA is not tyhidaund in nature”
However, in analyzing the patentability of Myriagsmposition claims,
the court created a new test, a Markedly Diffefiezdt, to determine if the
claims fell within the products of nature exceptitin patentability’’
Despite recognizing that chemical bonds must bkdmrand reformed in
the creation of isolated DN the court ruled that Myriad’s composition
claims “merely constitute[] a difference in puritiyat cannot serve to
establish subject matter patentability."Because the court viewed
Myriad’s composition claims as merely higher puxgrsions of native
DNA, the “isolated DNA [was] not markedly differeinom native DNA”
and was therefore “unpatentable subject matfein’essence, Myriad’s

45. |d. at 220 (citing 35 U.S.C. § 101 (2006)).

46. Id.

47. 1d. In general, courts have deemed inventions to benpeble unless they relate to a
“law[] of nature, physical phenomena, [or] abstidef[].” Dana Remus IrwirRaradise Lost in the
Patent Law? Changing Visions of Technology in thigj&t Matter Inquiry60 RA. L. REv. 775,
778 (2008) (quoting Diamond v. Chakrabarty, 447.3@3, 309 (1980)) (internal quotation marks
omitted).

48. Myriad I, 702 F. Supp. 2d at 217.

49. Id. at 227-28 (stating that the composition claimgatentable if the isolated DNA has
“markedly different characteristics” from DNA fouiminature (quoting Diamond v. Chakrabarty,
447 U.S. 303, 310 (1980)) (internal quotation mankstted)).

50. Id. at 230 (stating that the claims at issue only imv#BRCAlandBRCAZ2exon regions
of gene sequences). For a discussion of why chébocals must be broken and reformed in order
to isolate only exons, ség at 197—98. Because chemical bonds are brokenedmained in the
process of isolating exons, the process is morly described as a chemical reaction, not a
chemical purification. See MERRIAM-WEBSTER http://www.merriam-webster.com/dictionary
Ireaction (last visited July 8, 2011) (definingdotion” as “a process involving change in atomic
nuclei”).

51. Myriad |, 702 F. Supp. 2d at 229-30. The court implied thatoving DNA from other
cellular components is “purification” because @& thpe of chemical bonds that exist between DNA
and cellular componentSee id.at 195-96 & n.11 (stating that the “disassociatdristone
proteins from DNA by [a] high salt solution[] inditfes] lack of covalent bond[s] between DNA
and histones”) (citing BUCEALBERTS ET AL, MOLECULAR BIOLOGY OF THECELL 208 fig. 4—24 (4th
ed. 2002))). Furthermore, the Court acknowledgedl ‘tovalent chemical bonds . . . hold DNA
itself together,” yet failed to acknowledge thatl&ing only a portion of native DNA necessarily
involves breaking chemical covalent bonldsBecause covalent chemical bonds are being broken,
the process of isolating DNA should be categoraed “chemical reaction” rather than a chemical
purification. It is well-established in the scidittcommunity that a chemical reaction result$im t
formation of a different substance than the onegmeprior to the reaction.

52. Id. at 232. Sesupranotes 50-51 for a discussion of why isolated DslAdt merely a
purified version of native DNA.
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claims were nothing more than a “product of natuféis holding was
contrary to prior case law indicating that natwyraltcurring chemicals, if
isolated and purified, represent patentable subjemtter:®* The court
distinguished DNA from other chemical compoundsyééy based on the
“biological realit[y]” that DNA has a more importafunction than other
chemical compound.

Myriad Genetics’ method claims were directed towargrocess of
analyzing DNA sequence data to determine if a patgepredisposed to
breast or ovarian canc&rThe United States Court of Appeals for the
Federal Circuit had previously created the “maclinéransformation”
test, which states that “an application of a lamature or mathematical
formula to a known structure or proce¥ss patentable only if the process
“(1) . . .Iistied to a particular machine or afgias, or (2) . . . transforms a
particular article into a different state or thiitd.The Myriad | court
applied the machine-or-transformation test to theres at issue and held
the claims were unpatentable subject matter unslés.3.C. 8 101. The
court held that, even if the claims “were constrteeshclude [a] physical
transformation,*® they would have been unpatentable nevertheless,
because the transformation was not “[tlhe esserfcavimt [was]
claimed.® Notably, following theMyriad | ruling, the Supreme Court
harshly criticized the exclusive application of thmachine-or-
transformation test to method claithend indicated that constraining
method claim patentability to only those claimd tten pass the machine-
or-transformation test “violates [patent law] staty interpretation
principles.®*

In holding that most of Myriad Genetics’ claithsvere invalid®® the
United States District Court for the Southern Destof New York
departed from the commonly held view on the patglity of genetic

53. SeeParke-Davis & Co. v. H. K. Mulford Co., 189 F. 993 (S.D.N.Y. 1911) (finding
that isolated and purified adrenaline is patentabbgect matteryev'd in part 196 F. 596 (2d Cir.
1912).

54. Myriad |, 702 F. Supp. 2d at 228.

55. Id. at 213-14.

56. InreBilski, 545 F.3d 943, 953 (Fed. Cir. 2008) (emphamitted) (quoting Diamond v.
Diehr, 450 U.S. 175, 187 (1981)) (internal quotatioarks omitted).

57. 1d. at 954.

58. Myriad |, 702 F. Supp. 2d at 236-37.

59. Id. at 236.

60. Bilskiv. Kappos, 130 S. Ct. 3218, 3226271 stating that “[tjhe Court of Appeals
incorrectly concluded that this Court has endored machine-or-transformation test as the
exclusive test” for determining whether a claimeetimod is patentable under 35 U.S.C. § 101).

61. Id. at 3226. In light of the recent Supreme Cdilski ruling, theMyriad | court erred in
adopting a strict application of the machine-onsfarmation test to Myriad Genetics’ method
claims.

62. Judge Sweet ruled on the patentability oédifin claims spread across seven different
Myriad Genetics patentdlyriad |, 702 F. Supp. 2d at 211.

63. Myriad |, 702 F. Supp. 2d at 238.
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material® Prior to the ruling, isolated genetic materialtwi known
function was deemed patentable subject m&tt€éhe Myriad | decision
was not only contrary to previous ideas regardimg patentability of
genetic material, but was viewed by some as baingttary to 200 years
of natural products patenting®”

B. Myriad II: United States Court of Appeals foetRederal Circuit

On October 22, 2010, Myriad Genetics appealed/yréad | ruling to
the U.S. Court of Appeals for the Federal Cir€(iOn appeal, the
Department of Justice filed an amicus brief on Heb#é the U.S.
government supporting a policy change regardingpientability of
human gene® The government stated that, “contrary to the leaming
practice of the [USPTQ], . . . isolated genomic DNA. is not patent-
eligible subject matter under 35 U.S.C. § 18IDespite acknowledging
that isolated DNA does not exist in nat(ftéhe government largely agreed
with the final holding inrMyriad 1. While the government disagreed with
the breadth of the court’s reasonifidg; suggested that other patent law
statutes, such as 35 U.S.C. 8 103, might be bstieed to invalidate
claims related to genetic materfal.

On July 29, 2011, despite the U.S. government’stipason the
patentability of genetic material, the C.A.F.C edikhat isolated DNA is
patentable subject matter under 35 U.S.C. §’30a/hile the court

64. Prior to the court’s ruling, some viewed teduit as frivolous in light of Supreme Court
precedent.See, e.g. Gene Quinn,ACLU Files Frivolous Lawsuit Challenging Patents
IPWATCHDOG.coM (May 14, 2009), http://ipwatchdog.com/2009/05/thidiles-frivolous-lawsuit-
challenging-patents/id=3417.

65. SeeUtility Examination Guidelinesupranote 29, at 1093 (stating that genetic material
does not appear in nature in the isolated or mariform and that it may be patentable if it has a
defined utility).

66. Remarks orscience Friday: Gene Patenting by Kevin Nooffdational Public Radio
broadcast Dec. 11, 200@)ailable athttp://www.sciencefriday.com/program/archives/ 202112
(discussing the pros and cons of gene patentiggneral). For an example of a “natural products”
patent issued in 1873, see U.S. Patent No. 1410&@ Kay 9, 1873).

67. Brief for Appellants, Ass’'n for Molecular Patbgy v. U.S. Patent & Trademark Office,
No. 2010-1406, 2010 WL 4600106 (Fed. Cir. Oct. Z210).

68. Brief for the United States as Amicus CuriaeSupport of Neither Party, Ass'n for
Molecular Pathology v. U.S. Patent & Trademark €&fiNo. 2010-1406, 2010 WL 4853320 (Fed.
Cir. Oct. 29, 2010).

69. Id. at *18.

70. 1d. at *21.

71. Seed. at *9-10 (stating that cDNAs, vectors, recombinaasmids, chimeric proteins,
vaccines, and genetically modified crops are patdatsubject matter).

72. 1d. at *17 (stating that claims to genetic materialldabe rejected for being obvious).
According to 35 U.S.C. § 103, an invention is nategmtable “if the differences between the subject
matter sought to be patented and the prior adusk that the subject matter as a whole would have
been obvious at the time the invention was made person having ordinary skill in the art.”
William A. Drennan,The Patented Loophole: How Should Congress Resmoiitlis Judicial
Invention? 59 RA. L. Rev. 229, 237 (2007) (quoting 35 U.S.C. § 103(a) (9p@ternal
quotation marks omitted).

73. Ass’n for Molecular Pathology v. U.S. Patenti@demark OfficeNlyriad Il), No. 2010-
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determined that isolated DNA is patentable, a @glithree-judge panel
released a “majority” opinioff, a concurring opinion, and a dissenting
opinion. In the majority opinion, Judge Lourie, ed®n a well-reasoned
understanding of the underlying chemistry of isedelDNA, discussed at
length the structural distinctions between isolaed native DNA. Even
though isolated DNA may function similarly to naiDNA, it is “a
distinct chemical entity” that does not exist intura and therefore is
eligible for patent protectioff. Furthermore, because of the distinct
structural nature of isolated DNA, it should alwagspatentable under 35
U.S.C. § 101.

In contrast with the structural differences highted by Judge Lourie,
Judge Moore believes that the functional differerzetween isolated and
native DNA, in some circumstances, can enabletsdlBNA to be patent
eligible.”® According to Judge Moore, the structural diffeenat issue
“do not . . . necessarily make[] isolated DNA [patble].”’ Rather, the
important question is “whether these differencegarha new utility” to
the claimed DNA sequené&Judge Moore’s restrictive view of patentable
DNA, which is consistent with the USPTO view, impssa significant
limitation upon the scope of patentable materialefsed by the majority
opinion.

Lastly, Judge Bryson’s dissenting opinion largeligres with the
opinion of the Department of Justice. Judge Brgggees with the holding
and reasoning of the District Court opinion, butits the breadth of Judge
Sweet's definition of unpatentable DNA.In essence, Judge Bryson
believes that isolated DNA is the same as “thatctvhappear[s]
in . .. living human beings” and is therefore uepgable®

While each member of the three-judge panel disagedmut the
patentability, or reasoning therefore, of isolal2dA, all three judges
agree regarding the patentability of Myriad’s meatlidiagnostic claims.
The C.A.F.C. panel ruled that the majority of M@®m method claims
were directed to ungatentable subject m&ttdDespite the Supreme
Court’sBilski decision® the C.A.F.C., like the District Court, applied the

1406, 2011 U.S. App. LEXIS 15649, at *63 (Fed. Quly 29, 2011).

74. What the judges refer to as the “majority’ropn is actually the controlling opinion of a
single judge.

75. Myriad Il, 2011 U.S. App. LEXIS 15649, at *57, *60, *63.

76. Id. at *92 (Moore, J., concurring).

77. 1d. at *91.

78. 1d. at *92.

79. Judge Bryson, like the other two judges orptineel, believes that cDNA is patentable
subject matterld. at *61 (Lourie, J., majority opinion), *75-76 (Mo® J., concurring), *117
(Bryson, J., dissenting).

80. Sedd. at *117-42.

81. Id. at *67—-68 (Lourie, J., majority opinion)

82. SeesupraSection I.A.
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machine-or-transformation test to the claims até&3In recent years, the
appropriate test used to assess the patentalfiiitgtinod claims has been
a source of contention between the C.A.F.C. an&tpeeme Court. Prior
to the Supreme Court'Bilski decision, the C.A.F.C, iPrometheus
Laboratories, Inc. v. Mayo Collaborative Servi¢éapplied the machine-
or-transformation test to medical diagnostic mettlaams similar to those
in the Myriad patent® In light of Bilksi v. Kapposthe Supreme Court
granted certiorari in th&rometheuscase, vacated the judgment, and
remanded the case back to the C.A.¥.0n remand, the Federal Circuit
reiterated its initial reasoning and reached tieesgesulf’ In light of the
C.A.F.C.’s refusal to adopt the underlying prinegphbrticulated iBilksi,
on June 20, 2011, the Supreme Court again granted af certiorari in
Prometheus®

Until the Supreme Court rules drometheusthe state of the law
concerning medical diagnostic claims, such as thodéyriad II, will
remain unclear. Based on the Supreme Court’s agedimvolvement with
Prometheusit is unlikely that the machine-or-transformatiest used in
Myriad Il was the appropriate test for determining patehtgbf medical
diagnostic method claims. Regardless of the C.A'§ €lrrent opinion
regarding the unpatentability of Myriad’s methaoaiis, until the Supreme
Court issues an opinion Prometheusthe viability of Myriad’s method
claims adMyriad Il moves forward will be unresolved.

In light of the recent stance taken by the Unit&te€s government in
theMyriad Il case and the divergent opinions of the three CQAjEdges,
it is evident that the patent law system as ittesl#o human genes is in a
state of uncertainty. Based on the non-consendhe @.A.F.C. in regard
to the scope of DNA patentability and the dynantatesof the law in
regard to medical diagnostic claims, it is liketat theMyriad Il opinion
will be appealed? Even ifMyriad Il is appealed, the historical reluctance
of the courts and the USPTO to effectuate a chamgene patent polic§

83. Myriad Il, 2011 U.S. App. LEXIS 15649, at *66 (Lourie, Jajority opinion) (“[W]e
conclude that all but one of Myriad’s method claims fail the machine-or-transformation test.”)

84. 581 F.3d 1336 (Fed. Cir. 2009). The clainsste is directed to “determining the level of
6-thioguanine in said subject having said immuneieted gastrointestinal disorder[l§f. at 1340.

85. Id. at 1342.

86. Mayo Collaborative Servs. v. Prometheus Ldhs., 130 S. Ct. 3543 (2010).

87. Id. at 1355 (“We do not think that either the Supr&@vert'sGVR Orderor the Court’s
Bilski decision dictates a wholly different analysis atifferent result on remand.”).

88. Prometheus Labs., Inc. v. Mayo CollaboratigevS., 628 F.3d 1347 (Fed. Cir. 2010),
cert. granted 79 U.S.L.W. 3710 (June 20, 2011) (No. 10-1150).

89. SeeCourtenay Brinckerhoffrederal Circuit Issues Mixed Decision on Myriad iGig
PHARMAPATENTS (June 30, 2011), http://www.pharmapatentsblog.cedeffal-circuit-
decisions/federal-circuit-decides-myriad-oks-isetatina-claims/ (“It is likely that . . . Plaintiffs
Appellees will . . . petition for certiorari to tf&upreme Court.”).

90. Seesupranotes 21-34 and accompanying text (discussingithiegness of the USPTO
to grant patents related to genetic material, hadsupreme Court’s position that genetic material
patents are valid).
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means that any change to the current system candse effectively
accomplished through legislatich.

The blanket ban on patentability of isolated humames suggested by
the United States is a dangerous proposition. T$terly of patent law
teaches us that the inability to obtain market @sieity disincentivizes
innovation®? “The economic philosophy behind the clause empimger
Congress to grant patents. . .is the convictlaat £ncouragement of
individual effort by personal gain is the best wagdvance public welfare
through the talents of . . . inventors in ‘Sciermn®l useful Arts.®* If
pharmaceutical companies cannot make a persoraidia gain from
human genetic research, then the eventual reslilbeiia decrease in
health benefits to the public. Ultimately, any sesxful gene patent
legislation will take into account the interest @f involved parties:
scientific researchers, the general public, anghkizemaceutical industry.

Myriad Genetics’ patents, and gene patents gegefaive been a
source of controversy in the research commufiigmong academic
scholars® and throughout the general pubficScientific researchers
worry that their research objectives will be coasted by the inability to
incorporate patented genes into their researcte@sf The result of
impairing scientific research is a decrease in plaee of scientific
innovation?® Academic scholars argue that the disconnect betires
legislative branch of government, the judicial lmaef government, and
the patent law system creates a field that lacksitgl and breeds
uncertainty’” Because of this, many believe that the patentdgstem

91. Up to this point, one of the problems relatioggenetic material is that the “dramatic
advances in genetics research have far outpacectleevs’ ability to address its social, ethical, and
legal implications.” Patricia AlterGINA: A Genetic Information Nondiscrimination Sadurt in
Search of a Problen61 RA. L. Rev. 379, 381 (2009).

92. Seeinfra Part V.

93. Mazer v. Stein, 347 U.S. 201, 219 (1954).

94. SeeMichael A. Heller & Rebecca S. Eisenbeftan Patents Deter Innovation? The
Anticommons in Biomedical Resear@80 £1. 698, 698 (1998) (arguing that gene patents
simultaneously spur innovation and inhibit scieatibsearch).

95. SeeJames BoyleEnclosing the Genome: What Squabbles over GenatenBs Could
Teach Usin PERSPECTIVES ONPROPERTIES OF THEHUMAN GENOMEPROJECT97, 105-06 (F. Scott
Kieff ed., 2003) (discussing the pros and cons atepting genes); E. Richard Gold & Julia
CarboneMyriad Genetics: In the Eye of the Policy Stofrd GENETICSMED. S39, S44—-48 (2010)
(discussing the impact of tHBRCABNnd BRCA2patents on scientific research and the general
public).

96. SeeBRCA: Genes and PatentdCLU (May 27, 2009), http://www.aclu.org/free-
speech/brca-genes-and-patents#09 (arguing th&RRAlandBRCA2gene patents undermine
“bodily integrity[] and women'’s health”).

97. SeeMildred K. Cho et al.Effects of Patents and Licenses on the Provisidbliafcal
Genetic Testing ServiceS J.MOLECULAR DiagNosTICS 3, 8 (2003) (reporting that scientific
researchers feel that gene patents increase tteafagsearch).

98. SeeHeller & Eisenbergsupranote 94, at 699.

99. Holman & Munzersupranote 34, at 765 (“[T]here is no straightforwédal reason to
deny patent protection &l ESTs.”)
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should be altered either legislativéfjjudicially,"** or departmentally’?

The general public is concerned that Myriad Gesétimnopoly over the
BRCAland BRCA2genes will result in decreased quality of testing
procedure$® and an inability to obtain testing due to proikily high
costs to the patied? Parts Il through Ill explore these concerns inenor
detail.

[I. THE EFFECT OFGENE PATENTING ON SCIENTIFIC RESEARCH

The effect of gene patenting on scientific reseasch hotly debated
issue. Gene patenting opponents believe that pagehtiman genes
inhibits scientific research, which is ultimatelgtdmental to society.
Conversely, gene patenting proponents believgttanhting human genes
stimulates scientific research, leading to a nudét of societal benefits.
The remainder of this Part explores the argumeuttopth by both sides
in the gene patenting debate relating to the afiégfene patenting on
scientific research.

A. Opponents of Gene Patenting

The main argument put forth by researchers who spploe idea of
human gene patenting is that gene patenting ishdmientific research.
This problem relates primarily to what has beemést the “tragedy of the
anticommons ! It is widely accepted among the scientific comnyni
that genes rarely function independently, but nathark in concert with
other gened? Because there are a multitude of functional gémeke
human body, it is possible that a single stranBMA could be “owned”
by several thousand different researchers. Inditigtion, a researcher
would be unable to engage in basic genetic res&atishut first obtaining

100. See generallpeP T OFHEALTH & HUM. SERVS., REPORT OF THESECRETARY SADVISORY
COMMISSION ONGENETICS HEALTH, AND SOCIETY: GENE PATENTS AND LICENSING PRACTICES AND
THEIR IMPACT ON PATIENT ACCESS TO GENETIC TESTS 4-6 (2010) [hereinafter SACGHS]
(recommending to Congress six different ways tevadlte the gene patent problem).

101. SeeDAN L. BURK & MARK A. LEMLEY, THE PATENT CRISIS ANDHOW THE COURTSCAN
SoLvE IT5 (2009) (arguing that the courts are best equip@eldandling pharmaceutical patent-
related problems).

102. SeeKatherine Drabiak-SyedRevisiting the USPTQO’s Examination Guidelines fen&
Patents: Congressional Inaction, USPTO Restrainhd aJudicial Remedy 6 J. INT'L
BioTECHNOLOGY L. 204, 207, 209 (2009) (arguing that the USPTOushaonsider policy
implications prior to the granting of a patent).

103. Ass'n for Molecular Pathology v. U.S. Pat&ntrademark Office iyriad 1), 702 F.
Supp. 2d 181, 206 (S.D.N.Y. 2010).

104. Id. at 20304 (stating that some insurance providensal coveBRCAlandBRCA2
testing procedures and that costs to an uninswatenp surpass $3000 per test).

105. SeeHeller & Eisenbergsupranote 94, at 698.

106. SeeDenise Carusd Challenge to Gene Theory, a Tougher Look at Bipte.Y. TIMES,
July 1, 2007, at 3Zvailable athttp://www.nytimes.com/2007/07/01/business/yournybisrame.
html?pagewanted=1&_r=2 (discussing the complexiifate human genome).
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a license from each of the separate “owners” of steand™®’ For
researchers engaging in such study, accumulatrgtnses to work with
multiple genes could prove prohibitively costlyttban terms of time and
money™® Ultimately, this will lead researchers to engageai less
inventive course of study with fewer obstacles.

Choosing courses of research based on patent aweideas several
adverse effects. First, opting not to engage iting+edge research hinders
scientific innovatior®® If fewer scientists are trying to cure a disetisen
fewer novel discoveries relating to that diseadkeb&imade. Additionally,
some believe that gene patents prevent the impreneohalready existing
medical test$*° Because gene patents inhibit competition for éopesf
time, the monopoly owner has no incentive to impralready existing
tests™ It has also been argued that gene patents nelgativeact “the
culture of science™?Forcing scientists to continuously navigate thema
landscape is unproductive and negatively “altetfsd way in which
researchers study and work with gene sequeriteés.”

B. Proponents of Gene Patenting

On the contrary, proponents of human gene pateatnge that it does
not inhibit innovation;* but rather, stimulates novel discoveri&s.

107. SeeHeller & Eisenbergsupranote 94, at 699.

108. Id.

109. Sedsabelle Huys et alL,egal Uncertainty in the Area of Genetic Diagno3usting 27
NATURE BIOTECHNOLOGY 903, 903 (2009) (mentioning that gene patent opptmbelieve that
“patent thickets” on genetic material will hindeientific innovation).

110. See Michael Crichton, Op-Ed,Patenting Life N.Y. TimMes, Feb. 13, 2007,
http://www.nytimes.com/2007/02/13/opinion/13crichtiotml|?_r=1&n=Top%2fReference%2fTime
s%20Topics%2fPeople%2fC%2fCrichton%2c%20Michael&sstogin (arguing that inventors
should not be able to obtain patents on genetieniadt

111. Ass’n for Molecular Pathology v. U.S. Pat&ntrademark Office Kyriad 1), 702 F.
Supp. 2d 181, 206 (S.D.N.Y. 2010) (arguing that isty's BRCAland BRCA2patents have
“hindered the ability of patients to receive thghest-quality breast cancer genetic testing and
[have] impeded the development of improvemenBR&A1/2genetic testing”).

112. Donald ZuhnGene Patenting Debate Continu€sTeNT Docs (June 9, 2009, 11:59
PM), http://www.patentdocs.org/2009/06/gene-patentiebate-continues.html (quoting the
statement of Shobita Parthasarathy, Co-Directdh@fScience, Technology, and Public Policy
Program at the Ford School of Public Policy atltmversity of Michigan) (internal quotation
marks omitted) (discussing the effects of generpiitg on genetic research).

113. Id.

114. SeeChristopher M. HolmarTrends in Human Gene Patent Litigatj@22 £1. 198, 198
(2008) (“[A]lny chilling effect [as a result of gepatents] arises primarily from a perception df ris
that may not comport with reality.”); Donald ZuhBene Patenting Debate Continues—Round
Two, PATENT Docs(Aug. 4, 2009, 6:35 AM), http://www.patentdocs/@§09/08/by-donald-zuhn-
--gene-patenting-its-a-topic-that-public-radio-jaant-seem-to-get-enough-of-this-summer-in-june-
dr-han.html (“The view that patent law somehow lnitsi research is not well founded by attempts
to look at [the] question in a non-anecdotal way.”)

115. See Myriad |, 702 F. Supp. 2d at 211 (arguing that gene patstitaulate
biotechnological breakthroughs); Jim Greenwdeatents Promote Innovatipdd SAToDAY, June
16, 2009, at 8A, available at http://www.usatoday.com/printedition/news/20090616
editoriall6_stl.art.htm (arguing that a prohibitioh gene patents would freeze biomedical
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Because gene therapies hold the promise of findumgs for many
problematic diseases, biotechnology companiesmaesiing heavily in
genetic researcH® This investment has ultimately led to scientific
innovation that has “improved medical treatmergduced suffering, and
saved the lives of millions of AmericanS.” Furthermore, gene patent
proponents argue that gene patenting does notselyeffect scientific
research. Regarding the issue of gene patent figmbof scientific
advancement, research indicates that academicistsee rarely affected
by gene patents?® Patenting genetic information places it in theljgub
domain, thereby providing researchers with infororatrom which they
can make future discoveri&S.As evidence that gene patents do not inhibit
scientific research, supporters point to the fhat bver 8,000 research
articles have been published relating to BRCAland BRCA2genes
associated with Myriad Genetics’ patetfi3it is difficult to argue that the
BRCAlandBRCAZgene patents have inhibited scientific reseailelimg

to these genes when over 8,000 studies of the dgravesbeen performed
and published by academic researchers.

[ll. How GENE PATENTS AFFECT THEGENERAL PUBLIC

One of the primary concerns of the general pubdilgting to human
gene patents, is the notion that ﬁﬁtents are ftigpicitizens from
obtaining adequate medical treatmentMyriad GeneticSsBRCAland
BRCAZ2patents give the company a monopoly over thetglditest for
mutations to these genes. Because of this, “onditaates the standards

innovation).

116. SeeJoseph Fuller & Brock Reeve, Editoridljll We Lose in the Stem Cell Rac@RsH.
Post, Feb. 3, 2007, at Al5, available at http://www.washingtonpost.com/wp-
dyn/content/article/2007/02/02/AR2007020201525.l{ttidcussing the billions of dollars that are
invested in the biotechnology industry).

117. FED. TRADE COMM’N, EMERGING HEALTH CARE ISSUES FOLLOW-ON BloLoGIC DRUG
CoMPETITION 3 (2009) (discussing how the lure of patent pti@edncentivizes biotechnological
innovation).

118. See ORG. FOR ECON. CO-OPERATION & DEV., GENETIC INVENTIONS, INTELLECTUAL
PROPERTYRIGHTS AND LICENSING PRACTICES 79 (2002) (finding that the number of gene patents
that pose problems to scientific researchers istantially smaller than the total number of gene
patents that have been awardediNIP.WALSH, CHARLENE CHO & WESLEY M. COHEN, PATENTS,
MATERIAL TRANSFERS ANDACCESS TARESEARCHINPUTS INBIOMEDICAL RESEARCH FINAL REPORT
TO THE NATIONAL ACADEMY OF SCIENCES COMMITTEE ON INTELLECTUAL PROPERTY RIGHTS IN
GENOMIC AND PROTEIN-RELATED INVENTIONS 37 (2005) (indicating that only 1% of academic
researchers are adversely affected by patents);BoWalsh, Ashish Arora & Wesley M. Cohen,
Working Through the Patent Proble@99 £1. 1021, 1021 (2003) (finding that a more complex
patent landscape has not precluded research stésfinim pursuing worthwhile research projects).

119. SeeF. Scott KieffFacilitating Scientific Research: Intellectual Pregy Rights and the
Norms of Science—A Response to Rai and Eisen®@&igv. U. L. Rev. 691, 701 (2001) (stating
that the patent process allows researchers todtaess to information that would otherwise remain
a secret).

120. SeeMyriad I, 702 F. Supp. 2d at 210.

121. Id.
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for patient care in testing for [breast and ovadancer.]**? The lack of
competition created by the patents may allow My(zhetics to conduct
lower quality tests and deemphasize the importahiesting accuracy and
efficiency?° Furthermore, this monopoly creates a situatiavhith some
patients are unable to obtain the genetic testifigreml by Myriad
Genetics. If a patient’s health insurance doesoegr the testing, then the
patient must pay over $3,000 to have Myriad Gesgtérform the test*
For many people, this price tag is prohibitivelgtht?®> By comparison,
BRCABNdBRCAZ2esting is substantially more affordable in cowstthat
refuse to recognize Myriad Genetics’ patéitsAdditionally, countries
that facilitate competition iIBRCABNdBRCAZ2testing have been able to
produce a test that is not only cheaper, but alse@raccuraté?’

The general public is also concerned about theattilemma caused
by human gene patentin§ Gene patenting opponents claim that
pharmaceutical companies are “patenting life” dwad you], or someone
you love, may die because of a gene patent thatigimever have been
granted in the first placé® Opponents argue that corporations now
“own” more than twenty percent of all human getfsnd that these
genes, though located within every human body,nane the private
property of patent ownefé' Because of private gene ownership, every
time two individuals procreate, they are reprodg@nvately owned genes
and therefore infringing upon the “invention” ofather’*? The ability to
patent genes affords owners the ability to “inflcenvhat technologies
cost, whose cultural and ethical values they repriesind what aspects of
the research and development process will be temesp—and to
whom."33

Gene patent proponents argue that the generatjsuyiinion of gene

122. Id.

123. Id. at 206, 210.

124. Id. at 203.

125. Id. at 204.

126. Ontario to Offer New Genetic Test for Breast, OaariCancey CBC NEws (Jan. 8,
2003),http:/imwww.cbc.ca/health/story/2003/01/06/test_gef80106.html (stating that the cost of
genetic testing for breast and ovarian cancer ima@a is approximately one-third of the cost of
testing in the United States).

127. Id. (stating that Canadian companies have createdetigdest for breast and ovarian
cancer that is 10% more accurate than Myriad Gesid#st).

128. SeeKathryn Garforth Life as Chemistry or Life as Biology? An Ethic @téhts on
Genetically Modified Organismi PATENTING LIVES: LIFE PATENTS, CULTURE AND DEVELOPMENT
27, 52 (Johanna Gibson ed., 2008) (arguing thahzahn gene patent is “unethical because it denies
the true nature of life and life forms, namely trmitonomy, uniqueness and sanctity”).

129. Crichtonsupranote 110 (arguing that gene patents should be Ipitetl).

130. Denise Carus§omeone (Other than You) May Own Your GeNesé. TIMES, Jan. 28,
2007, at 3available athttp://www.nytimes.com/2007/01/28/business/yournyi2fereframe. html.

131. Crichtonsupranote 110.

132. SeeDAvID KOEPSELL WHO OWNSY ou?: THE CORPORATEGOLD-RUSHTO PATENT Y OUR
GENES156 (2009) (arguing that gene patents should bieilpited).

133. Carusocsupranote 130.
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patenting has been swayedelﬁ/ emotional, aneca@wtdlinaccurate pleas
made by gene patent opponetifdn fact, entire articles have been written
in an effort to dispel the “[f]alsehoods,éd%istions and [o]utright [l]ies”
promulgated by gene patent opponéritsThe sensationalization of
incorrect information—that human beings are now edvnby
pharmaceutical companies—has led the public tmeouosly believe that
pharmaceutical companies are “going to knock agirftdoor . . . and give
[them] a bill for using [the patent owner’s] gerté®"By accepting the
emotional appeal of the opponents, the generalgliéas come to desire a
result that will ultimately be detrimental to Ameain society.

IV. PHARMACEUTICAL COMPANIES AND GENE PATENTING

Because pharmaceutical companies are businessregnthey are
primarily concerned with maximizing profitd’ These companies invest
more than $50 billion annually in research and tigraent efforts* For
many biotechnology companies, patents are theroans of convincing
investors to fund lifesaving genetic research. &evinvestment in
biotechnology is necessary because of the costilyeaoth in terms of
time and money, of bringing a pharmaceutical prodaenarket* It is
estimated that the process of research, developmetatmarketing of a
drug takes an average of nearly ten yé3asd between $500 million and

134. Gene QuinnEmotion and Anecdotes Should Not Drive Patent Rolebate
IPWATCHDOG.cOM (June 16, 2010), http://ipwatchdog.com/2010/0&¥t®tion-and-anecdotes-
should-not-drive-patent-policy-debate/id=11260t{stathat gene patent opponents use emotional
appeal to sway the general public).

135. SeeKevin E. NoonanFalsehoods, Distortions and Outright Lies in thenE®atenting
Debate PATENT Docs(June 15, 2009), http://www.patentdocs.org/2008G&hoods-distortions-
and-outright-lies-in-the-gene-patenting-debate.ht(arguing that gene patent opponents’
propaganda “inhibits reasoned discussion, anduggests . . . that gene patenting is just wrong
somehow”).

136. SeeNoonangsupranote 66, at 00:21:35.

137. SeeMarlene Cimons & Paul Jacoliptech Battlefield: Profits vs. Publit.A. TIMES,
Feb. 21, 1999, at Ahvailable athttp://articles.latimes.com/1999/feb/21/news/m2d@(stating
that pharmaceutical companies’ first responsibibtyo satisfy their shareholders as opposed to
satisfying the public)But sed.isa M. Fairfax,Easier Said than Done? A Corporate Law Theory
for Actualizing Social Responsibility Rhetori®® RA. L. REv. 771, 774 (2007) (discussing the
possibility of large corporations’ profit maximizat being second in importance to their
commitment to nonshareholders).

138. Stifling or Stimulating—The Role of Gene Patent®@search and Genetic Testing:
Hearing Before the Subcomm. on Courts, the Inteandtintellectual Property of the H. Comm. on
the Judiciary 110th Cong. 4 (2007).

139. Letter from Carl B. Feldbaum, President, 8ibinology Indus. Org., to Howard Coble,
Chairman, House Judiciary Subcomm. on Courts, nterniet and Intellectual Prop. (Mar. 21,
2002),available athttp://bio.org/ip/action/Coble.pdf (discussing theortance of patents to the
pharmaceutical industry).

140. SeeHenry Grabowskiollow-on Biologics: Data Exclusivity and the BatanBetween
Innovation and Competition7 NaTurRe ReVIEWS DRUG DISCOVERY 479, 482 & fig.2 (2008)
(discussing the time and financial costs of getboth chemical and biological therapies to the
marketplace).



1294 FLORIDA LAW REVIEW [Vol. 63

$2 billion to completé®* Furthermore, because of the difficulty of
assessing which research projects will be sucdetefs than one percent
of biotechnology research ventures ever maketfigonarketplac&* This
low success rate means that the average biotegymapany will not be
profitable until their successful products haverbee the market for over
twelve years®® Indeed, only about five percent of biotechnology
companies are even profitable at'&fiBecause of the high risk and reward
associated with investing in pharmaceutical comggnine industry would
not be sustainable without the promise of patertteation for
biotechnological discoverig&® Furthermore, disallowing patent protection
would promote “free-riding” by competitors, whictowld likely further
increase the costs of research and developmeriveel@ the profit
gained*

To the extent that pharmaceutical companies wantirue to develop
novel therapeutics in the absence of patent piotecthese companies
would likely maintain their profit levels througlcguisition of trade
secrets?’ Withholding scientific information from the publidomain
would detrimentally affect both the pace of scininnovation and public
well-being. When drug companies have opted to ragigenetic research
secrecy as opposed to applying for patents indbg these situations have
been met with public outradé® Academic researchers have accused these
companies of costing taxpayers millions of dolemg “critically stalling
the pace of scientific progres§*Critics charged that previous decisions
to keep genetic research advancement a secretéglmgearch by four or
five years.™If all pharmaceutical companies protected theiegtments
through trade secrets, the pace of innovation walddv, resulting in

141. SeeChristopher P. Adams & Van V. Brantndfstimating the Cost of New Drug
Development: Is it Really $802 Million25 HEALTH AFF. 420, 427 (2006) (discussing the financial
costs of getting a new drug to the marketplace).

142. SeeGrabowskisupranote 19, at 851.

143. Seeid. at 486 & fig.6.

144. Letter from Carl B. Feldbausypranote 120.

145. SeeGrabowskisupranote 19, at 851-52 (stating that patent proteds@ssential for
continued investment in the pharmaceutical indyistry

146. See generallyeter K. Yu,The Graduated Respons®2 RA. L. Rev. 1373 (2010)
(discussing the “free-riding” problem as it relatesopyrights).

147. SeeSACGHS,supranote 100, at 26 (explaining that if patents weo¢ available,
inventors would seek trade secrets to protect theéntions). For a discussion of the pros and cons
of trade secrets, see generally David S. Le@eerecy and Unaccountability: Trade Secrets in Our
Public Infrastructure 59FLA. L. Rev. 135 (2007).

148. From 1996 to 1998, a life-threatening st&istaphylococcus auredslled several
people around the world, and public health offia¢came concerned about the possibility of an
epidemic. Multiple private biotechnology compartiesl previously spent large amounts of time
and money to decode the genome for this deadlyhant, but those companies refused to freely
share this information with government officials ather scientific researcherSeeCimons &
Jacobssupranote 137.

149. Id.

150. Id. (quoting the statement of Dr. Olaf Schneewindjefinal quotation marks omitted).



2011] THE FORGOTTEN VICTIM IN THE HUMAN GENE PATENTINGH2HE 1295

increased public expense, in terms of both findramats and personal
well-being.

In general, the U.S. economy has come to rely heaw scientific
innovation™* Commercialized invention is good for the “longmegrowth
and economy” of a countfy? Publicly traded biotechnology companies
are estimated to be worth around $360 bilfitta significant portion of
which is infused into the American economy each.y&additionally, the
biotechnology industry is responsible for the doeadf over seven million
U.S. jobst® Thus, the American economy, quality of [ff8and national
security”’ all depend heavily on the success of the biotdolggandustry.

V. LEARNING FROMHISTORY: WHAT PLANTS AND DRUGSCAN TEACH
Us ABOUT GENES

A shift in human gene patenting policy seems irablé™>® Because of
the importance of the pharmaceutical industry éoAmerican economy,
health, and way of life, any legislation curtailitig intellectual property
rights of the industry should simultaneously progriotiustrial innovation.
In determining the likely real-world effects of Istion on the
pharmaceutical industry, it is helpful to look heteffects of previous
legislation on both innovation and public benefit.

A. The History of Agricultural Innovation

The current controversy regarding the patentalolitfuman genes is
not the first time that gene patentability has béensubject of national
debate® The plant patentability debate preceded the humame

151. Seelee Bendekgey & Diana Hamlet-CaXene Patents and Innovatiofiy ACAD. MED.
1373, 1375 (2002).

152. Dianne Nicol & Jane NielseRatents and Medical Biotechnology: An Empirical
Analysis of Issues Facing the Australian Indusy(Ctr. for Law and Genetics Occasional Paper
No. 6, 2003) (internal quotation marks omittedyailable athttp://www.lawgenecentre.org/
Publication%20PDF/OccPap%206%20contents.pek alsdKewanee Oil Co. v. Bicron Corp.,
416 U.S. 470, 480 (1974) (recognizing that pat@nthas “a positive effect on society through the
introduction of new products and processes of n&tufe into the economy, and the emanations
by way of increased employment and better liveofaorcitizens”).

153. BOTECHNOLOGYINDUS. ORG., GUIDE TOBIOTECHNOLOGY 2008 at 2 (Roxanna Guilford-
Blake & Debbie Strickland eds., 2008yailable athttp://bio.org/speeches/pubs/er/BiotechGuide
2008.pdf.

154. 1d. at 72.

155. K. John Morrow, Jrls Building Biotech an Economic Magic Potigr#® BoPHARM.
INT'L 82, 82 (2007).

156. Se€lTAsk FORCE ON THEFUTURE OFAM. INNOVATION, THE KNOWLEDGEECONOMY: IS THE
UNITED STATESLOSINGITS COMPETITIVE EDGE? 1-2 (2005) (discussing the fact that European and
Asian countries are competing with the United Stédebe world leaders in scientific innovation).

157. Id. at 2 (discussing the relationship between Ameiiicaovation and America’s status as
a world power).

158. SeesupraPart I.

159. Seelim ChenThe Parable of the Seeds: Interpreting the Plantéty Protection Actin
Furtherance of Innovation Policy1 NoTREDAME L. Rev. 105, 108 (2005) (“[D]isputes over the
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patentability debate by almost eighty yePBecause of the similarities
between plant patents and human gene patents)fibisnative to analyze
the effects of governmental involvement in plartepéability.

Beginning in the late 180068 the difficulty involved in obtaining
patent éprotection for new varieties of plants “dggd] innovation in this
field.”*°? A major source of this difficulty was the inabjliof inventors to
satisfy the written description requirement foritytipatents under 35
U.S.C. § 112% In order to more effectively benefit the publicabgh
production of a stable food supply, Congress edattie Townsend—
Purnell Plant Patent Act of 1930 (PPAjThe PPA effectively abolished
the written description requirement for asexuayproduced plants,
requiring instead that inventors deposit a plaatspen at the USPT&°
By providing inventors with patent rights, Congre§sancially
incentivized the invention of novel plant breeds.i&tended, the promise
of plant patent protection resulted in an increasscientific research
related to asexually reproduced plant variefiés.

While the PPA spurred scientific research on adéxueproduced
plants, it did nothing to incentivize research eruglly reproduced plant
varieties™®’ Because the seed and agriculture industries depestly on
sexually reproduced plants, the PPA did not effetyi promote
development in these field® In order to stimulate the development of
novel, sexually reproduced plant varieties, Corgyrsacted the Plant

ownership of plant genetic material have yieldeshs@f the most emotionally explosive battles
over intellectual property . . ..").

160. For a discussion of the plant patentabilépate, see Nicholas J. SeByotecting the
Seeds of Innovation: Patenting Plant$ AIPLA Q. J. 418 (1989).

161. See idat 419-20.

162. SeeDavid G. Scalise & Daniel Nugenhternational Intellectual Property Protection for
Living Matter: Biotechnology, Multinational Convéms and the Exception for Agricultyrg?
CAsEW. REs. J.INT'L L. 83, 91 (1995) (discussing the difficulties assamawith obtaining a plant
patent prior to Congress’ passage of the Townseamuhel Plant Patent Act of 1930).

163. In order to obtain a patent, the inventortreasisfy a written description requirement. 35
U.S.C. §112 (2006). In the patent application jittventor must adequately describe his invention.
The purpose of the written description requirenisrio ensure that the inventor has actually
invented and is in possession of what is claimeithépatent applicatioigeeAlison E. Cantor,
Using the Written Description and Enablement Regpints to Limit Biotechnology Pateritd
HARv. J.L.& TECH. 267, 296-97 (2000); Mark Alan Thurmdrhe Rise and Fall of Trademark
Law’s Functionality Doctring56 RA. L. REv. 243, 335 (2004) (stating that “a patent’s clainust
be interpreted in light of the patent’s written ciistion of the invention”)see alscElisa Rives,
CommentMother Nature and the Courts: Are Sexually Reprauy®lants and Their Progeny
Patentable Under the Utility Patent Act of 19532 QumB. L. Rev. 187, 198 (2001) (discussing
the difficulties that inventors faced when attemgtto patent novel plant varieties).

164. Pub. L. No. 71-245, 46 Stat. 376 (1930) (bedias amended at 35 U.S.C. 88 161-64
(2006)).

165. SeeRives,supranote 163, at 197-99.

166. SeeScalise & Nugentsupranote 143, at 93 (discussing the increase in glatdgnts
issued in the decades following the enactment@fPtRA).

167. SeeRives,supranote 163, at 199.

168. Id. at 199-200.
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Variety Protection Act of 1970 (PVPAS? Based on the PVPA, the United
States Secretary of Agriculture may issue a cedtifi to a plant breeder
who creates a novel, sexually reproduced piZi8imilar to the PPA, the
PVPA allows patent-like protection to an inventdnomdeposits a seed
specimen at the Department of AgriculttifeCongress included two
exemptions to the PVPA certificate holder’s propeights in order to
balance the interests of the consumer and theisdasiry: the Farmers’
Privilege and the Research Exempttén.

The Farmers’ Privileg&’*which allowed farmers to save and sell seeds
from their crops, was a point of contention betwémmers and seed
growers. The Privilege allowed farmers to maxinprafits at the expense
of the seed companies’ intellectual property irgtxeln 1994, under
pressure from the seed industry, Congress amentedPVPA to
significantly narrow the Farmer’s Privilege suchttfarmers are now only
able to save seeds for replanting, rather tharttseih!’*

According to the Research Exemption, “[t]he user@ptdoduction of a
protected variety for plant breeding or other bbda research shall not
constitute an infringement of the protection pr@ddunder [the
PVPA].”*"> The Research Exemption allows researchers torpesindies
on PVPA-certified seeds, thereby promoting the adement of
agricultural biotechnology. This Exemption does altdw researchers to
profit from “hybrid or different variet[ies]” of th certified seed, but allows
them to use certified seeds as a “stepping stotte[flevelop new
varieties.*’®

As intended, the passage of the PVPA promoted isimmvin sexually
reproduced agriculture. Protection of seed comgainieellectual property
rights enabled the companies to financially berfeditn the creation of
new plant varieties, which led to increased investrin the field-”’
Within ten years of the enactment of the PVPA, éethtimes as many
wheat and soybean and six times as many cottoetseriwere developed
than in the decade prior to the Act’s passag®e.”

As previously discussed, one of the driving forbekind Congress’
passage of plant patent or certificate legislatias the inability of plant

169. See7 U.S.C. § 2581 (2006).

170. Seeid. § 2483.

171. Seed. § 2422(2).

172. SeeRives,supranote 163, at 201-04 (discussing both exemptions).

173. 7 U.S.C. § 2543.

174. Rivessupranote 163, at 201-03.

175. Peter J. GosSuiding the Hand that Feeds: Toward Socially Optifyapropriability in
Agricultural Biotechnology Innovatigr84 GiL. L. Rev. 1395, 1409 (1996) (quoting 7 U.S.C.
§ 2544).

176. SeeRives,supranote 163, at 204.

177. SeeEdmund J. Sease & Robert A. HodgsPiants are Properly Patentable Under
Prevailing U.S. Law and This is Good Public Polidyl DrRAKE J. AGRIC. L. 327, 330 (2006)
(discussing the effect of the PPA and the PVPAmew plant innovations and varieties”).

178. Id.
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breeders to satisfy the written description reguest necessary to obtain a
utility patent. As genetic engineering and idenéfion techniques
advanced, researchers became more able to adgudeselibe various
plant breeds based on the plants’ genetic sequéfidesis development,
combined with the judicial attitude regarding treggmtability of genetic
material’® allowed plant breeders to adequately satisfy thitem
description requirement of 35 U.S.C. § 112 andialptiant utility patents.
Recently, the Supreme Court reinforced the ideiegiaetically modified
plants are intellectual property, protectable viityipatents'® The ability

of breeders to acquire a wider scope of protedtioough utility patents
has “stimulated investment in the development anarketing of
commercial [seedJ varieties, such as geneticallglifreal corn, soybeans,
and cotton . .. ¥ In the last several decades, plant biotechnology
innovation has advanced at a faster pace thaatitefradvancement of all
other technologies combiné®f.

In many respects, the plant patenting debate msittee human gene
patenting debate. Agricultural innovation can iase crop yields,
maximize food nutritional value, preserve the eowvment, and stabilize
farmers’ outputs. Additionally, agricultural biotewlogy can solve many
global issues, such as food shortages and decrdmsdiversity’®*
Nonetheless, scholars and researchers are condbatdatie “tragedy of
the anticommons” is affecting the agriculture inmy® Because utility
patents do not contain a research exemption, sstieare concerned that
the growing number of plant-related utility patemtdl inhibit their
researcht®® Furthermore, an increase in plant patent protettis resulted

179. SeeDebra L. Blair,Intellectual Property Protection and Its Impact tre U.S. Seed
Industry, 4 DRAKE J.AGRIC. L. 297, 315 (1999) (discussing the impact that adea in genetic
engineering had on the ability of plant breederstitain plant utility patents).

180. See generallppiamond v. Chakrabarty, 447 U.S. 303 (1980) (hddhat genetically
modified bacteria are patentabl&x parteHibbard, 227 U.S.P.Q. (BNA) 443 (B.P.A.l. 1985)
(holding that plants are patentable subject matteler 35 U.S.C. § 101).

181. Seel.E.M. Ag Supply, Inc. v. Pioneer Hi-Bred Int'hd., 534 U.S. 124, 144 (2001)
(holding that “[t]he plain meaning of § 101, aseimireted by this Court i@hakrabarty clearly
includes plants within its subject matter”).

182. Michael R. Taylor & Jerry CayforAmerican Patent Policy, Biotechnology, and African
Agriculture: The Case for Policy ChangdE? Harv. J.L.& TECH. 321, 346 (2004) (discussing the
impact of plant utility patents on agricultural owation).

183. Since 1981, the number of patents issuethtd piotechnology per year has increased
almost nine-fold. In the same timeframe, “overdility patents per year slightly more than
doubled.”ld. at 347.

184. SeeMary Lynne Kupchella, Notejgricultural Biotechnology: Why It Can Save the
Environment and Developing Nations, but May Newera3Chancg25 WM. & MARY ENVTL. L. &
PoL’y Rev. 721, 721 (2001) (citing Gordon Conwd&iptech Can Feed the World, or Divide It
PLAIN DEALER, Oct. 19, 1999, at 9B)

185. SeeTaylor & Cayford,supranote 182, at 349-50 (discussing how “patent th&ke
inhibit innovation).

186. Id. (noting that the largest research barriers “argka refusals by [patent] owners to
license [the patented technology]¥ege alscElizabeth A. RowePatents, Genetically Modified
Foods, and IP Overreachin®4 SMUL. Rev. (forthcoming 2011) (discussing the propensity of
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in a decrease in farmers’ planting righftsFarmers are outraged by the
fact that patent laws prevent them from “savinglse& the high prices
they are forced to pay to obtain seeds of supphiont varieties® and the
ways in which genetic engineering has altered ahaihg culture'®

The last century of agricultural development teacteveral lessons
that can be applied to the human gene patentingiteelncreased
intellectual property protection results in incregsinnovation:*
innovation can be manipulated by legislati@rand the process of finding
a legislative balance that appeases both conswandrsdustries can be
lengthy. Interestingly, the plant patent debateabemm a time when
breeders were afforded zero protection for theentions, and legislation
was used to promote innovation and protection eédlers’ intellectual
property. The opposite is true in the human gerienpag debate: the
starting point is one in which intellectual propyes afforded maximum
protection, and the general public wishes to neithis protection.

B. The Hatch—Waxman Act: Legislation Regulating Pieceutical
Drugs

In the late 1970s and early 1980s, Congress hadnisgly
contradictory concerns: that the patent law systexdequately promoted
pharmaceutical innovation and that the price ofrpla@euticals was
skyrocketing'®>® The Federal Food, Drug, and Cosmetic Act of 1938

seed licenses to prohibit crop research).

187. SeeKelly T. Crosby,The United States and Iraq: Plant Patent Protectord Saving
Seed9 WasH. U. GLos. Stup. L. Rev. 511, 511 (2010) (discussing the fact that pdtemfavors
large businesses).

188. Id. (quoting Elizabeth I. Winstonyhy Sell What You Can License? Contracting Around
Statutory Protection of Intellectual Properti4 Geo. MAsONL. Rev. 93, 96 n.10 (2006)) (internal
quotation marks omittedsee alscAdam Liptak,Saving Seeds Subjects Farmers to Suits over
Patent N.Y.TIMES, Nov. 2, 2003, http://www.nytimes.com/2003/11/G28aving-seeds-subjects-
farmers-to-suits-over-patent.html?scp=45&sg=moreeti2 6 +farmer&st=nyt (discussing patent
infringement suits between farmers and seed corapani

189. SeeWilliam NeumanRapid Rise in Seed Prices Draws U.S. Scrufihy. TIMES, Mar.

11, 2010, http://mww.nytimes.com/2010/03/12/busiiEaseed.html?pagewanted=1&sg=monsanto
%208&st=nyt&%20farmer&scp=19 (discussing the effetseed company monopolies on seed
prices).

190. See Verlyn Klinkenborg, Editorial Observer: Biotechnology and the Future of
Agriculture, N.Y.TIMES, Dec. 8, 1997, at A24vailable athttp://www.nytimes.com/1997/12/08/
opinion/editorial-observer-biotechnology-and-thasfe-of-agriculture.html?scp=48&sg=monsanto
+%26+farmer&st=nyt (arguing that farmers, not babteology companies, should be responsible
for improving crops).

191. SeeScalise & Nugensupranote 162, at 93; Sease & Hodgssupranote 177, at 330.

192. See, €.g35U.S.C. § 112 (2006); Plant Variety Protecttat, 7 U.S.C. §§ 2321-2583
(2006).

193. Elizabeth Stotland Weiswasser & Scott D. Dgizhe Hatch\Waxman Act: History,
Structure, and Legacy7l ANTITRUST L.J. 585, 590 (2003)see alsoGerald J. Mossinghoff,
Overview of the Hatch-Waxman Act and Its ImpadherDrug Development Proce$g! Foob&
DruGL.J.187, 188 (1999) (providing an overview of the Haddfaxman Act’s legislative genesis).
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(FDCA)'™* created the Food and Drug Administration (FDA) gade it
the authority to ensure the safety of any “new tihefore the drug was
used in commercE?In 1962, the FDCA was amendétto require a drug
manufacturer to illustrate the effectiveness ofdtsg prior to FDA
approval®’ This new “effectiveness requirement” required aufacturer

to submit “substantial evidence” of the drug's effeeness through
administration of the drug in multiple clinical sigs’®® Because
manufacturers typically obtained patents as eatlye research process as
possible, the “effectiveness requirement” dradifcgiortened the period
of time that the innovator could benefit from patemclusivity™*® In
effect, “the 1962 Amendments. .. increase[d] tkeearch costs of
innovator firms and . . . reduce[d] the time th&yosl to benefit from the
investment.®*® This increased cost was ultimately passed on ¢o th
consumer, resulting in price increases for manggiption drugs®*

By the early 1980s, the nation struggled to fisgitce in the trilemma
created by consumer heaffi,consumer budgéf? and promotion of
prescription drug innovatiofi* With the goal of reconciling these
competing interests, Congress enacted the Drug I@mngetition and
Patent Term Restoration Act of 1984 (Hatch—-Waxmai .2’ In order to
incentivize innovation, the Hatch—Waxman Act allatsg manufacturers
to recoup patent term exclusivity for a period whd “equal to the
‘regulatory review period for the approved prodtiéf® The Hatch—
Waxman Act also provides inventors with additiopatiods of market
exclusivity for certain types of drug innovatio®5 Simultaneously, the

194. Federal Food, Drug, and Cosmetic Act, PubNa. 75-717, 52 Stat. 1040 (1938)
(codified as amended at 21 U.S.C. §8§ 301-399 (3006)

195. Weiswasser & Danzisypranote 193, at 587.

196. Drug Amendments of 1962, Pub. L. No. 87-78 Stat. 780 (codified as scattered
sections of 21 U.S.C. (2006)).

197. Weiswasser & Danzisypranote 193, at 587-88.

198. Id. (quoting § 102(c), 76 Stat. at 781) (internal gtiotamarks omitted).

199. Following the 1962 Amendments, “the FDA regjd] 10 to 15 years of preapproval
[research and development] after a patent appicdtvas] filed.” Sherry M. Knowles;ixing the
Legal Framework for Pharmaceutical Researdg7 £1. 1083, 1083 (2010).

200. Weiswasser & Danzisypranote 193, at 588.

201. Id. at 590.

202. The “effectiveness requirement” ensured #vatry commercial pharmaceutical drug
benefited the health of the consunidr.at 588.

203. Consumer budget relates to the escalatirtg obprescription medicationkl. at 590.

204. For a discussion of how to balance these etimpinterests, see James Thuo Gathii,
Construing Intellectual Property Rights and Comjieti Policy Consistently with Facilitating
Access to Affordable Aids Drugs to Low-End Conssna@ HA. L. REv. 727 (2001).

205. Drug Price Competition and Patent Term Rasitor Act of 1984, Pub. L. No. 98-417,
98 Stat. 1585 (codified as amended at 21 U.S.G5§23006)).

206. Weiswasser & Danzisypranote 193, at 590-91 (quoting 35 U.S.C. 8 156(6D(2)
(explaining that the Hatch-Waxman Act allows magtifeers to extend patent exclusivity to a
maximum of five years).

207. Id. at 591-93 (discussing extended periods of mapk@usivity that are provided for
discovery of new chemical entities and new clininakstigations).
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Act promotes consumers’ interests by increasing txess to generic
pharmaceutical drug® If a generic drug is the “same” or “bioequivalent”
to an FDA-approved brand name drug, then the gedeug manufacturer
will be allowed to undergo expedited FDA approfalunder expedited
approval, the generic manufacturer is not requioego through clinical
testing for the produét® Furthermore, the Hatch—-Waxman Act provides a
research exemption for generic manufacturers, aligwthem to
“experiment with patented brand-name drugs in otdeestablish the
bioequivalency of generic drug substitutes and einerobtain FDA
approval of the generic drugs prior to the expiratof the brand-name
patents.?! This exemption allows generic drugs to hit theketplace the
day after the brand-name drug patent exgireBatients therefore have
access to generic-drug prices earlier than theyldvbave previously.
Because of this, “the Hatch-Waxman Act effectivediablish[ed] a robust
generic drug industry in the United Statés.”

By adequately balancing the competing concernsetbnsumer, the
generic drug manufacturer, and the pharmaceutarapany, the Hatch—
Waxman Act**has successfully achieved Congress’ goalShe generic
drug market has escalated since the passage #ctifé® yet market
incentives continue to spur pharmaceutical innoveti’ Since the Act’s

208. Seed. at 593-95 (describing the abbreviated approvatgs® for generic drugs).

209. Id. at 594;see alsoMichael A. Carrier,A Real-World Analysis of Pharmaceutical
Settlements: The Missing Dimension of Product Hog@2 RA. L. Rev. 1009, 1013-14 (2010)
(discussing the Act’s goal of promoting competijion

210. SeeKnowles,supranote 199, at 1083.

211. Ted HagelinThe Experimental Use Exemption to Patent Infringemaformation on
Ice, Competition on Holb8 RA. L. REv. 483, 504 (2006). More recently, the effectiveraftbe
Hatch-Waxman Act is further increased by the Supr@wourt’s interpretation of 35 U.S.C. § 271's
safe harbor provision, which the Court has extertde@ll uses of patented inventions that are
reasonably related to the development and submisdiany information [to the FDA].” Rowe,
supranote 186, at 127 n.246 (quoting Merck KGaA v. ¢meeLifesciences |, Ltd., 545 U.S. 193,
202 (2005)) (internal quotation marks omitted). Twaurt's intepretation of this provision allows
experimentation on patented drugs as long as theriementation is related to “submission to the
FDA.” Id. Because of this expansive intepretation, patefdens “must tolerate the infringing
activities of competitors who conduct FDA approtests prior to the expiration of the patent
terms.” Elizabeth A. RoweThe Experimential Use Exception to Patent Infringetn Do
Universities Deserve Special Treatmeri? HasTINGSL.J. 921, 933 (2006).

212. SeeMossinghoff,supranote 193, at 190.

213. ADELMAN ET AL., supranote 8, at 906.

214. Only select provisions of the Hatch—Waxmahh&we been discussed in this Note. As a
whole, the Hatch—-Waxman Act is “one of the most plax disciplines in the entirety of legal
practice.”ld.

215. SeeWeiswasser & Danzisupranote 193, at 586.

216. SeeLaura W. Musselwhite & Jane Andrewrotect Pharmaceutical InnovatipB328
Sci. 1354, 1354 (2010) (stating that in 2010, genpharmaceuticals comprised 70% of the
pharmaceutical marketyee alsoNeiswasser & Danzisupranote 193, at 607 (stating that the
generic drug market has increased “from 19 peroftfte total pharmaceutical market in 1984 to
more than 47 percent [in 2003]").

217. Weiswasser & Danzispranote 193, at 607 (explaining that over $32 billiaas spent
on research and development in 2003).
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inception, the increased presence of generic pltautiaals on the market
has saved the American healthcare system over $¥fon.?'
Simultaneously, “the enactment of Hatch-Waxmanhas helped unleash
unprecedented investment in new drug researchevgdapment, which in
turn has led to a period of unparalleled pharmacaiinnovation.?'°

Regardless of the success of the Act, it contitadse a matter of
intense debat&’ Generic manufacturers believe that the Act impedes
generic entry into the marketpla® Pharmaceutical companies believe
that the Act does not adequately compensate inas/dr the time lost to
the FDA approval proce$&’ Since its inception, the Hatch-Waxman Act
has been amended multiple tinfé&and is still considered to be a work in
progres$?

VI. SOLVING THE HUMAN GENE PATENTING PROBLEM

Much can be learned from the successful implemientatf both the
PVPA and the Hatch—-Waxman Act, specifically in melgato research
exemptions of patented technologies. Despite #vemmptions, both plant
research under the PVPA and prescription drug relseender the Hatch—
Waxman Act have thrived at unprecedented le¥8lRegarding the
human gene patenting debate, the Advisory Comnuoftdes Secretary of
Health and Human Services has suggested that gefnent liability
exemptions should be implemented with respect tth bmoedical
professionals and research&s.Allowing medical professionals to
perform genetic testing without infringement woulttercut the financial
incentive of human gene research and ultimatelylres decreased
investment in the pharmaceutical industry. Howether adverse effects of
a research exemption on a patent holder’s finageia would be far less
threatening to the pharmaceutical industry. Histbgs shown that

218. Musselwhite & Andrewsupranote 116, at 1354.

219. Pillman)ndia Needs Its Hatch-Waxman Act for HealthcdsiLy NEwS& ANALYSIS,
May 15, 2009, http://www.dnaindia.com/money/coluimdia-needs-its-hatch-waxman-act-for-
healthcare_1256132 (statement of Kathleen Jaegesident and CEO of Generic Pharmaceutical
Association) (internal quotation marks omitted).

220. Seee.g, Daniel A. Cranekxit Payments in Settlement of Patent Infringerhanisuits:
Antitrust Rules and Economic Implicatiori®l FA. L. ReEv. 747, 750-51 (2002) (discussing an
increased number of lawsuits resulting from thecHatWaxman Act).

221. SeeWeiswasser & Danzisupranote 193, at 607.

222. SeeKnowles,supranote 199, at 1083-84.

223. SeeMedicare Prescription Drug, Improvement, and Madgtion Act of 2003, Pub. L.
No. 108-173, 117 Stat. 2066 (codified as amended &t.S.C. § 355 (2006)3ee alsd-ood and
Drug Administration Modernization Act of 1997, PubNo. 105-115, 111 Stat. 2296 (codified as
amended at 21 U.S.C. § 355 (2006)); Generic Anbnag and Patent Term Restoration Act, Pub.
L. No. 100-670, 102 Stat. 3971 (1988) (codifiechagended at 21 U.S.C. § 355 (2006)).

224. SeeWeiswasser & Danzisupranote 193, at 607-08 (discussing what types ofmefo
efforts to Hatch-Waxman might be successful).

225. SeesupraPart V.

226. See SACGHSupranote 100, at 94-95.
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pharmaceutical economics can coexist with reseasamptions on
patented technologié8’ Legislation that allows research on patented
human genes yet still allows infringement suitsafioy commercialization
based on this research, would simultaneously prethetinterests of both
the consumer and the industry.

Many other ideas for how to fix the human gene miatg problem
have been suggested, such as: compulsory licen$ipgtented genetic
material??® promotion of increased transparency in licenstagdard$*°
and restriction of the scope of patent protectiSiVhile these suggestions
adequately protect the interests of consumerses®hrchers discussed in
Parts Il and Il of this Note, they falil to effeatly protect the interests of
patent holders. In many of these academic propoesnterests of the
pharmaceutical industry have been largely igndregislation that reduces
patent holder rights will deter innovation, so pstans benefitting patent
holders must be included. Furthermore, unless @@gdegislation
provides tangible benefits to the pharmaceuticdlistry, it is unlikely to
be voted into lavi®* Similar to the Hatch-Waxman Act, the ideal human
gene patent legislation would provide benefitsdthithe consumer and
the industry.

Several legislative courses of action would compensthe
pharmaceutical industry for allowing researcherbaoexempted from

227. SeesupraPart V.

228. SeeBest Practices for the Licensing of Genomic Ini@rd: Final Notice, 70 Fed. Reg.
18413, 18413-15 (proposed Apr. 11, 2005) (suggeettiat compulsory nonexclusive or exclusive
licensing procedures would benefit public welfase)e alsdRG. FORECON. Co-OPERATION AND
Dev., GUIDELINES FOR THE LICENSING OF GENETIC INVENTIONS 9 (2006), available at
http://www.oecd.org/datacecd/39/38/36198812.pdEdalssing implementing broad licensing
requirements for research and investigation pug)o€enerally, compulsory licensing would allow
use of a patented invention if the use serves smmeficial public policySeelacqueline Lipton,
Information Property: Rights and Responsibilitie§ FA. L. Rev. 135, 163—-64 (2004).

229. See SACGHS, supra note 100, at 99 (discussing how transparency iansing
requirements provides a degree of certainty togkearch community).

230. SeeMarisa Noelle Pins, Notémpeding Access to Quality Patient Care and Patient
Rights: How Myriad Genetics’ Gene Patents Are Umkingly Killing Cancer Patients and How to
Calm the Ripple Effecl7 JINTELL. PrROPR. L. 377, 412-13 (2010) (discussing the possibility o
limiting the scope of patents associated with @eganetic conditions).

231. SeeDan EggenThe Health Sector Has Donated Millions to Lawmakeé/ssH. PosT,
Mar. 8, 2009, at A09 (discussing campaign contiidng made by the pharmaceutical industry and
expressing “concern . . . that money is buyingierfice and policy changes” (citing Jerry Flanagan,
Consumer Watchdog healthcare advocate) (interr@htjon marks omitted)see alscAms. FOR
CAMPAIGN REFORM, FACT SHEET. MONEY IN POLITICS & PRESCRIPTIONDRUGS(2010),available at
http://www.acrreform.org/wp-content/uploads/2010F#t-Sheet-Pharmaceutical-Money-in-
Politics1.pdf (stating that the pharmaceutical stduhas invested nearly $2 billion in lobbying and
contributions to Congressional campaigi$®e generallfilipe R. Campantdkedistribution in a
Model of Voting and Campaign Contributio®2-33 (Kennedy Sch. of Gov't, Working Paper No.
RWPO07-045, 2007)available athttp://papers.ssrn.com/sol3/papers.cfm?abstractl 9020
(finding a link between voting and campaign conttibns); Rui J.P. de Figueiredo, Jr. & Geoff
Edwards,Does Private Money Buy Public Policy? Campaign @buotions and Regulatory
Outcomes in Telecommunicatioi$ JECON. & MGMT. STRATEGY 547, 569 (2007) (finding that
“private money in the form of campaign contribusiazan influence public policy outcomes”).
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infringement liability. The most drastic measureubbe a patent term
extension for human gene patents. Research exemptimedical
professional exemptions, compulsory licensing, oy af the other
proposed courses of action would result in deceasefits for patent
holders. In order to effectively promote innovatawspite this decrease in
patent holder rights, the ideal pro-pharmaceultegaslation would extend
the period of patent exclusivity. This could be e@ither by adjusting the
start date of the patent tefthor by adding years to the end of the termin a
manner similar to the Hatch—-Waxman legislation.elaging the patent
term by several years could adequately compenisateatent holder for
these lost profits.

Another option is to provide the pharmaceuticalistdy with increased
tax credit incentives. On December 17, 2010, thex Relief,
Unemployment Insurance Reauthorization, and JobhtreAct of 2010
went into effecE This Act extends, through the end of 2011, thivect
period of an earlier tax credit designed to reflminesses for their
research and development spendifigThis tax credit was initially
implemented in 1981 and has been extended foutitees since its initial
enactment® For years, the pharmaceutical industry has bdshying for
Congress to make this tax credit permaf&hgrguing that it would
promote job growth and provide a level of certaifutyinvestors’ In
providing the pharmaceutical industry with a pereranor increased
financial incentive, the tax credit may counterbakathe concessions that
the general public is demanding of the pharmacaiuticlustry.

A third option is to increase government fundingovate research. In
1988, Congress passed the Advanced TechnologydPnogkTPf* “to
foster cooperation among government, industry samadlemia to facilitate
the generation of new technologies and technigaeshke commercial

232. A patent is valid for twenty years from thed of filing. 35 U.S.C. § 154(a)(2) (2006).
For human gene patents, beginning the patent tetme sime of issuance (as opposed to the time of
filing) would extend the term of patent exclusivitiya manner that would adequately compensate
inventors for decreased patent holder rights aatetiwith compulsory licensing or research
exemptions.

233. Tax Relief, Unemployment Insurance Reautlation, and Job Creation Act of 2010,
Pub. L. No. 111-312, 124 Stat. 3296 (2010) (to dwdifeed as amended at I.R.C. § 41).

234. Id.

235. SeeKaren AxeltonWill the R&D Tax Credit Be Extended AgajiNETWORKSOLUTIONS
SMALL Bus. BLoG (Apr. 21, 2011, 6:00 AM), http://www.networksolakis.com/smallbusiness/
2011/04/will-the-rd-tax-credit-be-extended-again/.

236. Seekrik Greb,Ils PhRMA Credible About the R&D Tax CredPRARMATECHTALK (Oct.

4, 2010, 9:49 AM), http://blog.pharmtech.com/20D304/is-phrma-credible-about-the-rd-tax-
credit (discussing “the pharmaceutical industrggi$lative priorities”).

237. SeeGrant GrosDbama Calls for Permanent R&D Tax CretNETWORKWORLD (Sept.

8, 2010, 4:23 PM), http://www.networkworld.com/né2@1 0/090810-obama-calls-for-permanent-
rd.html (discussing the benefits to the pharmacablihdustry of a permanent R&D tax credit).

238. Omnibus Trade and Competitiveness Act of 198®. L. No. 100-418, 102 Stat. 1107,
1115,repealed byAmerica Competes Act of 2007, Pub. L. No. 110621 Stat. 572, 593.
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market.?*° Through ATP, large pharmaceutical companies wele @
secure federal funds to offset research and develnpcosts. At its height,
ATP was funded at $431 million per yéat Despite the overwhelming
success of the pro%ra%ﬁ by 2006, Congress had decreased funding to
ATP by over 40%* In 2007, Congress replaced ATP with the
Technology Innovation Program (TI#}which federally funds innovative
research in “small and medium-sized busines$&drf 2009, TIP was
funded at $65 millio;° far less than federal funding of private research
during the peak ATP years. While TIP may not disage innovation, it
does nothing to incentivize innovation at largerpieceutical companies.
Allowing large companies to reap the benefits dblpufunding would
help offset the innovation deterrence caused bypéesage of pro-
consumer legislation.

CONCLUSION

The recenMyriad | andMyriad Il decisions have brought the human
gene patenting debate to center stage. By ruling manner that is
inconsistent with both case law and USPTO pollagiMyriad | court took
the first step toward effectuating change in thean gene patenting field.
By failing to reach a consensus on the reasonifgntde or scope of,
human gene patenting, tiMyriad Il court has intensified the need for
certainty in the gene patenting field. Furthermdhtee United States
government’s participation in the appeals procetufieates the necessity
of a change to human gene patenting policy. Theatdelamong
researchers, consumers, and pharmaceutical corspamiracerbated by
the moral and ethical implications of the fieldttis context in particular,
spurring innovation is essential, not just becaw$ethe intimate
relationship between innovation and national pragpédut also because
of the direct impact of innovation on consumer trealegislation
curtailing patent holder rights should thereforawdianeously stimulate
innovation.

The Hatch—Waxman Act provides the best exampleatdrg-related
legislation that simultaneously benefits seemimgiypeting interests®
While pro-consumer regulation of human gene patdms been

239. WENDY H. SCHACHT, CONG. RESEARCHSERV., 95-36SP R, THE ADVANCED TECHNOLOGY
PrRoGRAM 1 (2007)[hereinafter ATP].

240. Id. at 3.

241. W\ENDY H. SCHACHT, CONG. RESEARCHSERV., RS22815,THE TECHNOLOGY INNOVATION
ProGgrAM 3 (2008) [hereinafter TIP] (finding that “ATP shened R&D cycles by half and
accelerated technological progress . . . and isegerivate sector investment”).

242. SeeATP, supranote 239, at 3.

243. America Competes Act of 2007, Pub. L. No.-620121 Stat. 572, 593 (codified as
amended at 15 U.S.C. § 278n (2006)).

244. SeeTlP, supranote 241, at 5.

245, 1d. at 1.

246. SeesupraSection V.B.
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extensively discussed, pro-pharmaceutical provssitimany proposed

legislation have been largely overlook&@Fortunately, there are many
ways to continue to incentivize innovation whilmsitaneously reducing

patent holder rights, including extending patemtmte increasing or

stabilizing tax incentives, and increasing the gscopfederal funding of

private research. ldeally, increased concessionsthenpart of the

pharmaceutical industry should be paired with aetated increase in

benefits afforded to the industry. Large concessisaoch as compulsory
nonexclusive licensing, should be paired with largeentives, such as
extended patent terms. Minor concessions, such r@erraw research

exemption, should be paired with minor incentivesch as a slight

increase to federal funding of private research.

If the histories of plant and pharmaceutical drugepts teach us
anything, it is this: there is no magic bullet.diimy an adequate solution to
the problem is a lengthy process: both plant ang giatent legislation
have been through multiple amendments to get wtherg are today.
Congressional human gene patent legislation theimsltaneously pro-
consumer and pro-pharmaceutical is the best wstatodown the path to
a compromise that consumers, researchers, anddh@aaceutical industry
will all find acceptable.

247. See suprdart VI.



