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I.

INTRODUCTION

At the corner of profitability and illegality lies a hotly debated plant
known by many names—cannabis, marijuana, Mary Jane, weed, grass,
and pot, to name a few. Today, it resides at the four-way intersection of
controversy, medicine, money, and the law. As of 2020, medical marijuana
is legal in thirty-three states, while ten states permit recreational marijuana
use by adults over the age of twenty-one.1 Yet, despite its apparent
ubiquity, marijuana still remains illegal at the federal level, classified as a
Schedule I drug since the passage of the Controlled Substances Act (CSA)
in 1970.2
Although marijuana has historically been seen as a recreational drug,
many Americans today recognize the growing number of medical benefits
that can be derived from the plant’s properties.3 Several studies show
marijuana treats an array of medical conditions and can alleviate
conditions like chronic pain, post-traumatic stress disorder, epilepsy, and
nausea associated with chemotherapy treatment for cancer, among others.4
According to a recent Gallup poll, 64% of Americans favor marijuana
legalization, up from 44% in 2009.5 Of these supporters, 86% favor
medical marijuana legalization.6
Aside from the medicinal implications, marijuana legalization has
impacted nearly every sector of the law, from criminal cases to business
organization to employment discrimination.7 Similarly, Intellectual
1.
Jeremy Berke, Illinois Just Became the First State to Legalize Marijuana Sales
Through the Legislature—Here Are All the States Where Marijuana Is Legal, MY SAN ANTONIO
(June 25, 2019, 1:52 PM), http://www.mysanantonio.com/technology/businessinsider/article/Thismap-shows-every-state-that-has-legalized-12519184.php.
2.
David R. Katner, Up in Smoke: Removing Marijuana from Schedule I, 27 B.U. PUB.
INT. L.J. 167, 168 (2018).
3.
Id. at 172.
4.
David Railton, Marijuana: Good or Bad?, MED. NEWS TODAY (Aug. 2, 2018),
http://www.medicalnewstoday.com/articles/320984.php.
5.
Jeffrey M. Jones, In U.S., Medical Aid Top Reason Why Legal Marijuana Favored,
GALLUP (June 12, 2019), http://news.gallup.com/poll/258149/medical-aid-top-reason-why-legalmarijuana-favored.aspx.
6.
Id.
7.
See Katner, supra note 2, at 174; see also Gregory A. Hearing & Michael A. Bowles,
Medical Marijuana’s Effect on Employment Law: The Highs, the Lows, and the Unanswered
Questions, 91 FLA. B.J. 22, 24 (2017).
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Property (IP) law has not been left out of the legal marijuana debate.
Lawyers who represent cannabis-based and -related clients must help
navigate them through the current scheme of state regulations in order to
protect their proprietary rights of a federally illegal substance.8 Most of the
controversy that surrounds marijuana IP rights involves trademarks of
various cannabis-related products and entities.9 However, this Comment
will focus on another sphere of IP law—patents.
In 2018, the United States Patent and Trademark Office (USPTO)
issued thirty-nine patents containing the words “cannabis” or “marijuana,”
up from twenty-nine issued in 2017 and fourteen issued in 2016.10 This
upward trend is likely to continue as cannabis companies compete with
one another, as well as with companies from well-established industries, like
pharmaceuticals and agriculture, for a seat at the patent protection table.11
This Comment specifically explores the impact of medical marijuana
on patent rights at the national and international levels. First, I discuss
general medical marijuana laws in the United States and their effects on
cannabis strain patent rights. Second, I discuss medical marijuana laws
and their impact on patent rights in a global context. Specifically, I use
Thailand to highlight how pharmaceutical companies have obtained
foreign marijuana patents at an increasing rate. Thailand is an interesting
case study because their Department of Intellectual Property (DIP)
revoked all foreign cannabis patent applications shortly after the country
legalized medical marijuana.12 Moreover, I discuss how foreign countries
and mega-corporations asserting their patent rights impact marijuana
biodiversity. Lastly, I articulate a possible solution to cannabis strain patent
problems, including the use of open source cannabis cultivation and
growing, and discuss issues with drug reclassification of marijuana in the
United States and international patent systems.

8.
Karen J. Bernstein, Counseling Marijuana Clients on Intellectual Property Protection
and Enforcement, 90 N.Y. ST. B.J. ASS’N 20 (2018).
9.
See Rebeccah Gan, Protection for Marijuana Trademarks, AM. BAR ASS’N (June 29,
2017), http://www.americanbar.org/groups/gpsolo/publications/gp_solo/2015/november-december/
intellectual_property_law_protection_marijuana_trademarks/.
10. Jan Wolfe, Patents on Pot? U.S. Lawsuit Puts Cannabis Claims to the Test, REUTERS
(Nov. 29, 2018, 6:14 AM), http://www.reuters.com/article/us-usa-marijuana-patent-analysis/patentson-pot-u-s-lawsuit-puts-cannabis-claims-to-the-test-idUSKCN1NY1GU.
11. Tom Zuber, Cannabis Plant Patents: Protect Your Strains!, MARIJUANA VENTURE
(Oct. 1, 2018), http://www.marijuanaventure.com/cannabis-plant-patents-protect-your-strains/.
12. Kaweewit Kaewjinda, Thailand Suspends Patent Applications for Medical Marijuana,
ABC NEWS (Jan. 28, 2019, 10:29 AM), http://abcnews.go.com/Health/wireStory/thailandsuspends-patent-processing-medical-marijuana-60673887.
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Each of the above points are rooted in the fact that the United States,
as well as many other countries, classify marijuana as a drug with
“particularly dangerous properties” with “little to no medicinal value.”13
As our world becomes increasingly interconnected and old marijuana laws
begin to fall away, it is necessary that the patent system fosters good
marijuana market growth and practices, with more than just business in
mind.14
II.

LAWS AND REGULATIONS OF MEDICAL MARIJUANA

A.

A History of Marijuana Regulation in the United States

Historically, marijuana was held in high regard by those inside and
outside of the medical field.15 Cannabis was listed in the 1850 United
States Pharmacopoeia for its medicinal values, where smoking the flower
for medicinal, recreational, and spiritual purposes was recognized for
providing a multitude of benefits.16 Fifty years later, marijuana regulation
as we know it today started to take shape.
1.

The Beginnings of Drug Regulation and Legislation

In the early 1900s, Congress passed the Food and Drug Act of 1906
in response to a nationwide spike in morphine addiction.17 The Food and
Drug Act created the Food and Drug Administration (FDA) to regulate,
research, and approve substances for safe and effective consumption.18
Congress subsequently passed the Harrison Narcotics Tax Act in 1914,
which taxed and regulated opiates, and laid the groundwork for future drug
regulation legislation.19 The intended purpose of the Harrison Act was to
regulate prescription drugs and help curb cocaine and opioid use across

13. Katner, supra note 2, at 168. The 1961 Single Convention on Narcotic Drugs is a
coordinated international treaty to prevent the global use and abuse of drugs. See also Single
Convention on Narcotic Drugs, 1961, Aug. 8, 1975, 520 U.N.T.S. 151.
14. See Global Medical Marijuana Market Growth, Trends, and Forecast Report 20192024—ResearchAndMarkets.com, BUS. WIRE (Mar. 28, 2019, 7:22 AM), http://www.business
wire.com/news/home/20190328005441/en/Global-Medical-Marijuana-Market-Growth-TrendsForecast.
15. Walter F. Harris III, Changing Times: Cannabis Law in South Carolina and How to
Avoid the Ethics Minefield, 30 S.C. LAW. 46, 47 (2018).
16. Id.
17. Katner, supra note 2, at 175.
18. Id.
19. Jeremy Lesser, Today Is the 100th Anniversary of the Harrison Narcotics Tax Act,
DRUG POL’Y ALLIANCE (Dec. 16, 2014), http://www.drugpolicy.org/blog/today-100th-anniversaryharrison-narcotics-tax-act.
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the country.20 However, the Harrison Act held physicians liable for illegal
distribution if they wrote opiate-based prescriptions.21 Thus, the law was
amended in 1922 to prohibit importation and use of certain narcotics for
any non-medical purpose.22
2.

The Marihuana Tax Act and Its Regulatory Effects

The passage of the Marihuana Tax Act of 1937 (the Act) marked the
first time “marijuana” was mentioned and identified in federal
legislation.23 The Act allowed physicians to sell and prescribe marijuana
for medical use on the condition that a tax stamp was purchased, denoting
the right to legally possess it.24 However, the cost of the stamp was so high
that the effects of the Act were essentially legally prohibitive.25
Furthermore, the Act permitted the Secretary of the Treasury to grant
the Tax Commissioner and agents of the Treasury Department’s Bureau of
Narcotics absolute administrative, regulatory, and police powers in the
Act’s enforcement.26 As a result, by the end of 1937, forty-six of fortyeight states classified marijuana as a narcotic, similar to cocaine,
morphine, and heroin.27 The risk of prosecution under the Act led to the
decline of open marijuana use and created a stigma around the drug, as
well as a black market that still exists today.28
3.

From Further Regulation to Eventual Prohibition

Since the passage of the Marihuana Tax Act, federal legislation has
continued to augment punishment and criminalization for marijuana use
and possession.29 In 1951, Congress passed the Boggs Act, which harshly
punished marijuana possessors and distributors with severe prison
sentences.30 In 1970, the CSA was adopted as part of the larger
Comprehensive Drug Abuse Prevention and Control Act of 1970, which
20. See War on Drugs, HISTORY (Dec. 17, 2019), http://www.history.com/topics/crime/
the-war-on-drugs.
21. Katner, supra note 2, at 175.
22. See Shima Baradaran, Drugs and Violence, 88 S. CAL. L. REV. 227, 242 (2015).
23. See David F. Musto, The Marijuana Tax Act of 1937, 26 ARCHIVES GEN. PSYCHIATRY
(1972).
24. Katner, supra note 2, at 175, 177.
25. Id. at 177.
26. Helia Garrido Hull, Lost in the Weeds of Pot Law: The Role of Legal Ethics in the
Movement to Legalize Marijuana, 119 PENN ST. L. REV. 333, 337 (2014).
27. Id. at 337-38.
28. Id. at 338.
29. Lesser, supra note 19.
30. Katner, supra note 2, at 175.

130

TUL. J. TECH. & INTELL. PROP.

[Vol. 22

rendered “illegal [the] importation, manufacture, distribution, and
possession and improper use of controlled substances.”31 The CSA
classified marijuana as a Schedule I substance, defined as a “drug,
substance, or chemical with no accepted medical use and the highest
potential for abuse.”32 Schedule I drugs carry the highest legal penalties
and, under federal law, may not be prescribed, administered, or dispensed
for medical use by a physician.33 Marijuana was placed under Schedule I
partly because of its lack of medicinal purposes, as well as a sociocultural
belief that marijuana posed unreasonable risks of harm.34
One year later, President Richard Nixon declared a nationwide War
on Drugs in response to a dramatic increase in drug and alcohol fatalities.35
President Nixon continued to promote the fear of drugs, specifically
marijuana, throughout his administration.36 As a result, numerous other
laws and federally funded programs were enacted to curb illicit drug use.37
In the 1980s, the Reagan Administration passed additional anti-drug laws
and created the Office of National Drug Control Policy to give the federal
government even greater power over drug control efforts.38
B.

The Current Status of Medical Marijuana in the United States

The CSA remains the controlling policy on federal controlled
substances regulation. The Drug Enforcement Administration (DEA)
within the Department of Justice (DOJ) is the primary law enforcement
agency responsible for CSA enforcement and compliance.39 The CSA
classifies controlled substances on a sliding schedule from I to V, with
Schedule I being the most heavily regulated, having the highest potential

31. 21 U.S.C. § 801(2) (2018); see also id. § 802(6) (“‘[C]ontrolled substance’ means a
drug or other substance, or immediate precursor, included in schedule I, II, III, IV, or V.”).
32. Drug Scheduling, U.S. DRUG ENFORCEMENT ADMIN., http://dea.gov/drug-scheduling
(last visited Aug. 28, 2019).
33. Katner, supra note 2, at 175; see also Understanding Drug Schedules, AM. ACAD.
PEDIATRICS (Jan. 23, 2015), http://www.healthychildren.org/English/ages-stages/teen/substanceabuse/Pages/Controlled-Substances-Not-Just-Street-Drugs.aspx.
34. Hull, supra note 26, at 338.
35. See ALVARO PIAGGIO & PRACHI VIDWANS, HUMAN RIGHTS FOUND. CTR. FOR LAW &
DEMOCRACY, THE COST AND CONSEQUENCES OF THE WAR ON DRUGS (Aug. 7, 2019), http://
hrf.org/wp-content/uploads/2019/05/WoD_Online-version-FINAL.pdf.
36. Adrian A. Ohmer, Investing in Cannabis: Inconsistent Government Regulation and
Constraints on Capital, 3 MICH. J. PRIV. EQUITY & VENTURE CAP. L. 97, 100 (2013).
37. See Katner, supra note 2, at 175-76.
38. Id. at 176.
39. Hull, supra note 26, at 338.
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for abuse, and lacking any accepted medical use.40 Table 1 below
illustrates the CSA classifications.41
Table 1
Drug Schedule

Definition

Examples

Schedule I

Drugs, substances, or
chemicals with no
currently accepted
medical use and a high
potential for abuse

Heroin, LSD,
marijuana (cannabis),
ecstasy,
methaqualone, and
peyote

Schedule II

Drugs, substances, or
chemicals with a high
potential for abuse, with
use potentially leading to
severe psychological or
physical dependence

Cocaine,
methamphetamine,
Adderall®,
Vyvanse®,
methadone,
oxycodone, and
fentanyl

Schedule III

Drugs, substances, or
chemicals with a
moderate to low potential
for physical and
psychological dependence

Tylenol® with
codeine, ketamine,
anabolic steroids,
testosterone, and
Vicodin®

Schedule IV

Drugs, substances, or
chemicals with a low
potential for abuse and
low risk of dependence

Xanax®, Valium®,
Ativan®, Ambien®,
and Tramadol

Schedule V

Drugs, substances, or
chemicals with the lowest
potential for abuse and
consist of preparations
containing limited
quantities of certain
narcotics

Drugs generally used
for antidiarrheal,
antitussive, and
analgesic purposes,
such as Robitussin
Ac® and Lyrica®

40.
41.

21 U.S.C. §§ 812(a), 812(b) (2012).
See Understanding Drug Schedules, supra note 33.
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It is important to note that the CSA does not prohibit states from
enacting laws to regulate marijuana, so long as they do not conflict with
federal law.42 For example, California enacted the Compassionate Use Act
in 1996 and became the first state to legalize marijuana for medicinal use
under the supervision of a licensed physician.43 Nine years later, the
Supreme Court in Gonzales v. Raich upheld the federal government’s
authority to prohibit the use and cultivation of medical marijuana, despite
local law to the contrary, as part of Congress’s Commerce Clause power.44
The Commerce Clause grants Congress the power to regulate commerce
between the States, including the ability to restrict the intrastate
possession, manufacturing, and distribution of marijuana.45
Although Raich affirmed the illegality of marijuana at the federal
level, the Court did not limit individual states from enacting purely
intrastate statutory schemes to govern marijuana use.46 Justice Thomas
noted that the respondents’ use of medical marijuana under physician
supervision to treat their medical ailments was “purely intrastate and
noncommercial” conduct, and the CSA exceeded Congress’s Commerce
Clause power as applied to this type of conduct.47
In 2009, the federal government published the Ogden Memorandum
(the Memorandum) in response to an increase in state legalization of
marijuana.48 The Memorandum “provide[d] clarification and guidance to
federal prosecutors in States that . . . enacted laws authorizing the medical
use of marijuana.”49 The Memorandum did not prohibit states from
enacting medical marijuana legislation, so many believed the federal
government implicitly sanctioned states’ authority to regulate intrastate
cannabis use within their borders.50 Since then, thirty-two states have

42. Hull, supra note 26, at 339.
43. Mary Barna Bridgeman & Daniel T. Abazia, Medicinal Cannabis: History,
Pharmacology, and Implications for the Acute Care Setting, 42 PHARMACY & THERAPEUTICS 180,
180 (2017).
44. Gonzales v. Raich, 545 U.S. 1, 1 (2005).
45. See U.S. CONST. art. I, § 8, cl. 3.
46. See Danielle Grant-Keane, The Unattainable High of the Marijuana Industry, 90 WIS.
L. 14, 17 (2017).
47. Gonzales, 545 U.S. at 59 (O’Connor, J., dissenting); see also Grant-Keane, supra note 46.
48. David W. Ogden, Investigations and Prosecutions in States Authorizing the Medical
Use of Marijuana, U.S. DEP’T JUST. (2009), http://www.justice.gov/archives/opa/blog/memorandumselected-united-state-attorneys-investigations-and-prosecutions-states.
49. Id.
50. Rebecca Sweeney, Unrealistic Expectations: The Federal Government’s
Unachievable Mandate for State Cannabis Regulation, 93 WASH. L. REV. 2175, 2182 (2018).
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followed California’s lead and legalized medical marijuana within their
borders.51
To date, every state medical marijuana law allows qualified patients
to possess and use small quantities of marijuana for medicinal purposes
without being subject to criminal penalties.52 Most laws require that a
patient have a debilitating medical condition such as HIV, cancer, or
glaucoma, and be under the supervision of a licensed physician.53 The
physician must provide written documentation that the patient could
benefit from medical marijuana, or that the “potential benefits of medical
use of marijuana would likely outweigh the health risks.”54 Eligible patient
caregivers may also possess, but not use, marijuana.55 However, many
laws do not regulate the potency or quality of marijuana, nor do they
address ways to obtain marijuana, whether caregivers can buy and sell,
and the status of dispensaries.56
C.

The Tension Between Science and the Law

Cannabis sativa L. (C. sativa) and Cannabis indica L. (C. indica) are
the two primary marijuana species.57 Each cannabis plant byproduct,
known colloquially as a “strain,” is different “based on its physical
structure, aroma, and psychotropic effect and potency,” largely due to the
growing conditions and harvesting methods used.58 Like other plants,
cannabis exists in the form of pure breed strains and as hybrid mixes of
numerous different strains.59 Consumers have long thought that C. indica
strains primarily promote sedating effects, C. sativa strains primarily
promote energy, and hybrid strains, cultivated from both C. sativa and C.
indica, have effects falling somewhere in between.60 However, thanks to
modern breeding and cultivation, most strains on the market today are
51. Berke, supra note 1.
52. Diane E. Hoffman & Ellen Weber, Medical Marijuana and the Law, 362 NEW ENG. J.
MED. 1453, 1454 (2010).
53. See generally Qualifying Conditions for Medical Marijuana by State, LEAFLY (Jan. 29,
2020), http://www.leafly.com/news/health/qualifying-conditions-for-medical-marijuana-by-state.
54. Hoffman & Weber, supra note 52.
55. Id.
56. Id.
57. Katner, supra note 2, at 170.
58. Joseph Dylan Summer, Patenting Marijuana Strains: Baking Up Patent Protection for
Growers in the Legal Fog of This Budding Industry, 23 J. INTELL. PROP. L. 169, 178 (2015).
59. What Are Hybrid Cannabis Strains & How Are They Created?, ROYAL QUEEN SEEDS
(Jan. 22, 2018), http://www.royalqueenseeds.com/blog-what-are-hybrid-cannabis-strains-howare-they-created-n752.
60. Patrick Bennett, What Is Cannabis and What Is a Cannabis Strain?, LEAFLY (June 14,
2018), http://www.leafly.com/news/cannabis-101/what-is-cannabis-what-are-strains.
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hybrid mixes and have varying effects depending on the particular strain’s
tetrahydrocannabinol (THC) and cannabidiol (CBD) makeup, as further
discussed.61
Substances with botanical classifications are atypical for Schedule I
drug classification.62 In fact, the American Medical Association (AMA)
promulgated a resolution in 2016 to reschedule marijuana. The AMA
supported rescheduling to facilitate greater research and development of
cannabinoid-based medicine.63 The resolution represents a shift in thought
and policymaking within the AMA, the nation’s largest association of
physicians, regarding marijuana.64
Schedule I status of a drug does not automatically prevent research
into its potential medicinal uses. However, researchers of a Schedule I
drug must go through many administrative hurdles that can delay efforts
significantly.65 Research into marijuana’s various effects and medicinal
properties must first overcome a labyrinth of barriers that “enforce
restrictive policies and regulations on research into the health harms or
benefits of cannabis products that are available to consumers.”66 The CSA
created these barriers to restrict procurement of marijuana, even by those
seeking to use it for research purposes.67 One such research barrier
includes review processes by the National Institute on Drug Abuse
(NIDA), FDA, DEA, institutional review boards, state government
offices, state boards of medical examiners, and other potential funders.68
Moreover, the federal government currently only allows marijuana grown
at the University of Mississippi (Ole Miss) to be used for approved
research.69 This marijuana is grown and produced by Ole Miss pursuant to
61.
62.
63.

Id.
Katner, supra note 2, at 170.
See AM. MED. ASS’N HOUSE OF DELEGATES, CLINICAL IMPLICATIONS AND POLICY
CONSIDERATION OF CANNABIS USE: RESOLUTION 907-I-16 (Sept. 2, 2016), http://assets.amaassn.org/sub/meeting/documents/i16-resolution-907.pdf.
64. See AM. MED. ASS'N COUNCIL ON SCI. & PUB. HEALTH, CLINICAL IMPLICATIONS AND
POLICY CONSIDERATIONS OF CANNABIS USE (2017), http://www.aapmr.org/docs/default-source/
advocacy/ama-hod/ama-council-on-science-and-public-health-(csph)-report-on-the-clinicalimplications-and-policy-considerations-of-cannabis-use.pdf?sfvrsn=4553587c_0.
65. Kevin A. Sabet, Much Ado About Nothing: Why Rescheduling Won’t Solve Advocates’
Medical Marijuana Problem, 58 WAYNE L. REV. 81, 97 (2012).
66. NAT’L ACADS. OF SCI., ENG’G, & MED., THE HEALTH EFFECTS OF CANNABIS AND
CANNABINOIDS: THE CURRENT STATE OF EVIDENCE AND RECOMMENDATIONS FOR RESEARCH 378
(2017).
67. Bridgeman & Abazia, supra note 43.
68. NAT’L ACADS. OF SCI., ENG’G, & MED., supra note 66, at 378-79.
69. Karen O’Keefe, State Medical Marijuana Implementation and Federal Policy, 16 J.
HEALTH CARE L. & POL’Y 39, 42 (2013).
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an exclusive contract with the NIDA in place since 1968.70 Not only is this
marijuana the sole source of cannabis used in research, but it is much less
potent and not representative of the marijuana available in the real world.71
However, in August 2019, the DEA announced it would process new
cannabis grower applications, a move that aims to expand the number of
federally authorized marijuana manufacturers for research purposes
beyond Ole Miss.72 Approval of new marijuana manufacturers will make
additional marijuana strains available to researchers, signaling a new step
forward for the DEA, medical marijuana research, and the cannabis
community at large.73
Another research barrier is that Schedule I research registrations must
be renewed every year, whereas research registrations for Schedules II-V
controlled substances are valid for three years.74 A Schedule I substance
researcher must obtain two separate registrations from the FDA and the
DEA, and the registrations are protocol- and substance-specific.75 By
contrast, if a physician possesses a valid registration to possess, prescribe,
and administer products containing controlled Schedule II substances,
they may conduct research (subject to FDA and ethics committee
regulations) on the substance as an adjacent activity to those registrations
and do not need a separate DEA registration.76 It is easy to see why current
Schedule I policies may deter some from conducting marijuana research.
Funding ineligibility is another barrier to marijuana research. Federal
funding sponsors and underwrites a majority of scientific research in the
United States.77 However, most marijuana research is ineligible for federal
funding because of its Schedule I status.78 Since the federal government is
70. See Sydney Slotkin DuPriest, Federally Funded Marijuana Turns 50, OLE MISS NEWS
(Dec. 18, 2018), http://news.olemiss.edu/federally-funded-marijuana-turns-50/.
71. Josh Jardine, The Cannabis Used for Federally Funded Research Barely Qualifies as
Cannabis, STRANGER (Apr. 3, 2019), http://www.thestranger.com/slog/2019/04/03/39805066/thecannabis-used-for-federally-funded-research-barely-qualifies-as-cannabis.
72. DEA Announces It Will Finally Take Action on Marijuana Grower Applications, BOS.
GLOBE (Aug. 26, 2019), http://www.bostonglobe.com/news/marijuana/2019/08/26/dea-announceswill-finally-take-action-marijuana-grower-applications/kOmUYsbrsAAJZOzIpnTsgI/story.html
(“In the three years since DEA first said it would be accepting applications for cannabis
manufacturers, the agency has received 33 submissions.”).
73. See id.
74. Sabet, supra note 65, at 97.
75. Id.
76. Id.
77. Nick Kovacevich, It’s Time to Unshackle Cannabis Research Efforts, FORBES (Jan. 16,
2019), http://www.forbes.com/sites/nickkovacevich/2019/01/16/its-time-to-unshackle-cannabisresearch-efforts/#5cb45b4a1674.
78. In September 2019, nine research grants totaling $3 million were awarded by the
National Institutes of Health to study the potential pain-relieving properties of CBD. Press Release,
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a substantial source of funding for research projects, research into medical
marijuana is stunted because there are fewer groups researching the plant.
Thus, it is of little surprise that there is misinformation in the scientific and
legal communities concerning the benefits and drawbacks of marijuana.79
D.

The Medicinal Benefits of Marijuana

Despite the difficulties researching marijuana for its medicinal
benefits, studies have shown it is therapeutic to some patients.80 The
cannabis plant contains over one hundred active compounds called
cannabinoids—and the two most effective, well-studied, and popular
cannabinoids are THC and CBD.81 THC and CBD each confer their own
effects and health benefits.82 THC is responsible for the psychoactive
“high” one feels after smoking marijuana.83 Much of the stigma
surrounding the legalization and use of medical marijuana stems from the
intoxicating and impairing effects associated with THC.84 In contrast,
CBD lacks this psychoactive quality but provides similar medicinal
benefits as THC.85
Marijuana’s physiological effects are due to the human body’s
complex endocannabinoid system (ECS).86 The ECS regulates vital organ
function through a network of receptors that bind endogenous
cannabinoids (endocannabinoids) or exogenous cannabinoids, like THC
or CBD.87 CB1 and CB2 receptors are the two main cannabinoid receptors
found in the human body.88 CB1 receptors are found in regions of the brain
Nat’l Ctr. for Complementary & Integrative Health, NIH to Investigate Minor Cannabinoids and
Terpenes For Potential Pain-Relieving Properties (Sept. 19, 2019), http://nccih.nih.gov/news/
press/09192019.
79. German Lopez, Federal Spending on Medical Marijuana Research Is Pathetic, VOX
(Aug. 20, 2015, 8:21 AM), http://www.vox.com/2015/8/20/9180047/marijuana-research-federalgovernment.
80. See generally NAT’L ACADS. OF SCI., ENG’G, & MED., supra note 66.
81. Winston Peki, THC vs. CBD for Pain: The Differences and Interactions, NAT’L PAIN
REP. (Sept. 9, 2018), http://nationalpainreport.com/thc-vs-cbd-for-pain-the-differences-andinteractions-by-winston-peki-8837164.html.
82. See id.
83. Katner, supra note 2, at 170.
84. Tauren Dyson, Chronic Pain Drives Most Medical Cannabis Use, Study Says, UNITED
PRESS INT’L (Feb. 5, 2019, 12:57 PM), http://www.upi.com/Chronic-pain-drives-most-medicalcannabis-use-study-says/4291549385294/.
85. Peki, supra note 81.
86. See Daniele Piomelli, The Molecular Logic of Endocannabinoid Signalling, 4 NATURE
REVS. NEUROSCIENCE 873 (2003).
87. Aaron Cadena, CBD vs THC: The Difference Explained, MEDIUM (Sept. 29, 2018),
http://medium.com/cbd-origin/cbd-vs-thc-the-difference-explained-b3cfc1da52f0.
88. See Piomelli, supra note 86.
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responsible for physiological processes such as memory, emotion, and
motor coordination, while CB2 receptors are found throughout the
immune and central nervous systems and regulate immune responses.89
THC and CBD interaction between the CB1 and CB2 receptors underlies
the perceived health benefits of marijuana, but the two cannabinoids do
not interact with CB1 and CB2 receptors in the same way.90 This is why
CBD does not impact mental or physical functions in most consumers,
even in very high doses, in the same way THC does.91
Promising published scientific and clinical research shows that
marijuana can treat and improve the quality of life for those suffering from
debilitating diseases.92 The largest anthology of research is a 2017 report
published by the National Academies of Sciences, Engineering, and
Medicine entitled The Health Effects of Cannabis and Cannabinoids: The
Current State of Evidence and Recommendations for Research.93
Scientific researchers reviewed over 10,000 available studies and
concluded that cannabis provides medical benefits for adults, including
alleviation of chronic Multiple Sclerosis-induced muscle spasms, nausea
and vomiting associated with chemotherapy, chronic pain, depression,
addiction, and schizophrenia and other psychoses.94
Promisingly, in June 2018, the FDA made history and approved its
first-ever drug derived from marijuana, Epidiolex®.95 Epidiolex is
manufactured by British biopharmaceutical company GW
Pharmaceuticals (GW) as an oral solution that contains CBD and is used
to treat seizures in patients over the age of two.96 Epidiolex’s classification
as a Schedule V substance instead of a Schedule I will promote additional
89. Cadena, supra note 87.
90. Id.
91. Dustin Sulak, Six Common Myths and Controversies About High-CBD Cannabis,
LEAFLY (Mar. 12, 2018), http://www.leafly.com/news/cannabis-101/separating-cbd-facts-from-myths.
92. See, e.g., Daniel Friedman & Orrin Devinsky, Cannabinoids in the Treatment of
Epilepsy, 373 NEW ENG. J. MED. 1048, 1058 (2015) (concluding cannabidiol may be effective
treatment for epilepsy patients); see also Terrance Bellnier et al., Preliminary Evaluation of the
Efficacy, Safety, and Costs Associated with the Treatment of Chronic Pain with Medical Cannabis,
8 MENTAL HEALTH CLINICIAN 110, 115 (2018) (concluding three-months treatment with medical
cannabis “improved [subjects’] quality of life, reduced pain and opioid use, and led to cost
savings”). See generally NAT’L ACADS. OF SCI., ENG’G, & MED., supra note 66, at 14-20.
93. See NAT’L ACADS. OF SCI., ENG’G, & MED., supra note 66.
94. Id. (review box S-2 for more therapeutic effects of marijuana use).
95. Epidiolex was approved to treat two forms of severe epilepsy: Lennox-Gastaut
Syndrome and Dravet Syndrome. Press Release, FDA, FDA Approves First Drug Comprised of
an Active Ingredient Derived from Marijuana to Treat Rare, Severe Forms of Epilepsy (June 25,
2018), http://www.fda.gov/newsevents/newsroom/pressannouncements/ucm611046.htm.
96. Id.
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drug discovery and help bring the drug to the market more quickly.97
Although marijuana remains illegal as a Schedule I drug, Epidiolex serves
as an encouraging point for the future of medical marijuana.98
Despite this progress, there are significant research drawbacks and
confounds associated with current medical marijuana studies. As
mentioned previously, researchers contend Ole Miss marijuana is less
potent than the marijuana available at dispensaries.99 This makes it
difficult to compare the effects of commercially available marijuana
products, compounds, and strains to those used in research.100 This
ultimately impacts the ability to understand marijuana’s therapeutic
properties and medical providers’ ability to prescribe accurate doses.
Like any other tried, true, and tested medicinal product, many
medical marijuana users are after a “consistent [drug] to reliably target
either a particular medical ailment or to bring about a specific, desired
effect.”101 However, much of the evidence surrounding relief associated
with marijuana products is anecdotal and has not been confirmed
scientifically or clinically.102 Medical marijuana has been legal in
California for over twenty years and has produced a massive amount of
anecdotal evidence that should not be ignored.103 Thousands of people
have described how medical marijuana has helped reduce or discontinue
their prescription opiate use and alleviate other medical conditions.104 For
example, a New Mexico father whose teenage son uses medical marijuana
97. Kristen Coppock, DEA’s New Cannabidiol Classification Helps Seizure Treatment
Become Accessible, PHARMACY TIMES (Oct. 1, 2018, 8:40 PM), http://www.pharmacytimes.com/
news/deas-new-cannabidiol-classification-helps-seizure-treatment-become-accessible.
98. Id.; FDA Approves First Drug Comprised of an Active Ingredient Derived from
Marijuana to Treat Rare, Severe Forms of Epilepsy, supra note 95 (“This [Epidiolex] approval
serves as a reminder that advancing sound development programs that properly evaluate active
ingredients contained in marijuana can lead to important medical therapies. And, the FDA is
committed to this kind of careful scientific research and drug development . . . .”).
99. See Michael Balsamo, Ole Miss Cannabis Not Good Enough? DOJ Moves to Add
More Marijuana Growers for Research, CLARION-LEDGER (Aug. 27, 2019), http://www.
clarionledger.com/story/news/2019/08/27/cannabis-research-expand-beyond-ole-miss-lawsuitsjustice-department-dea-application-process/2134818001/.
100. Marisa Taylor & Melissa Bailey, Medical Marijuana’s ‘Catch-22’: Limits on Research
Hinder Patient Relief, NAT’L PUB. RADIO (Apr. 7, 2018), http://www.npr.org/sections/health-shots/
2018/04/07/600209754/medical-marijuanas-catch-22-limits-on-research-hinders-patient-relief.
101. Madison Margolin, Future Weed: Formulations, Patents and Where Cannabis Is
Going Next, ROLLING STONE (Jan. 20, 2019), http://www.rollingstone.com/culture/culturefeatures/future-weed-formulations-patents-and-where-cannabis-is-going-next-781439/.
102. See Katner, supra note 2, at 200-01.
103. Dahlia Mertens, Yes, Medical Cannabis Works. So Why Deny the Anecdotal Evidence?,
GREEN ENTREPRENEUR (Feb. 4, 2019), http://www.greenentrepreneur.com/article/327258.
104. Id.

2020]

HIGH RISK, HIGH REWARD

139

suppositories to treat his epileptic seizures says it is the only drug that has
truly worked to keep his son from having upwards of eighty seizures per
day.105 Scientific research is needed to corroborate this anecdotal evidence,
but unless and until the aforementioned research barriers are removed,
marijuana’s true medicinal potential could remain unfulfilled.106 After all,
marijuana is still a drug, and like other drugs, it is safer to create a legal,
regulatory framework for people to know what products they are
consuming, rather than have them take their chances buying it off the
street.107 The shift away from anecdotal evidence towards tangible
research data will inform future medical marijuana policies and give rise
to a new era of consumer education and experiences.108
Additionally, there are concerns that physicians will not accurately
dose marijuana because most individuals experiment independently and
experience varied effects at different doses. As a result, clinicians will not
have guidance on how to effectively treat patients with medical marijuana
like they do with other prescription drugs.109
Currently, medical marijuana’s Schedule I status and patchwork of
state legalizations leaves it in a vulnerable position with many
unknowns.110 There is a need for expanded research, enhanced data
collection to aid in that research, and the elimination of research barriers
in order for medical marijuana to truly be taken seriously as a way to treat
debilitating diseases in the United States.111

105. See Gary Herron, Dad Pleads for Medical Cannabis, ALBUQUERQUE J. (Nov. 22,
2019), http://www.abqjournal.com/1394537/dad-pleads-for-medical-cannabis.html.
106. Rebecca C. Lewis, The Public Health Puzzle of Legal Pot, CITY & STATE N.Y. (Mar.
19, 2019), http://www.cityandstateny.com/articles/policy/health-care/legal-marijuana-public-healthpuzzle.html.
107. Id.
108. Katie Jones, The Big Pharma Takeover of Medical Cannabis, VISUAL CAPITALIST
(Aug. 12, 2019), http://www.visualcapitalist.com/the-big-pharma-takeover-of-medical-cannabis/
?utm_source=European+Cannabis+Weekly&utm_campaign=629da1100e-EMAIL_CAMPAIGN
_2019_08_09_09_50&utm_medium=email&utm_term=0_6822d4dba8-629da1100e-62754431.
109. Taylor & Bailey, supra note 100.
110. See Lewis, supra note 106.
111. Kovacevich, supra note 77.
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III. CANNABIS AND PATENT LAW
Marijuana plants undergo asexual or sexual reproduction to create
new offspring that are naturally occurring or selectively bred. “Asexual
reproduction is the propagation of a plant without the use of fertilized
seeds to assure an exact genetic copy of the plant being reproduced.”112
During asexual reproduction, a single plant cell contains the requisite
genetic information to produce a complete plant and allows the plant to
undergo repeated rounds of reproduction.113 Common techniques used to
asexually reproduce marijuana include cuttage, layering, and root
division.114 For example, during the cloning process, a grower takes a
cutting from a cannabis plant and roots it in a contained body of water.115
These clones will be genetically identical to the mother plant if the
growing conditions are identical too.116
Sexual reproduction of marijuana plants occurs when a male and
female plant are fused to create a seed.117 The offspring are genetically
different than their parents and give rise to new cannabis varieties.118 As
indoor growing practices become widespread, growers are increasingly
likely to exchange cuttings of proven clones instead of carefully bred seeds
from a different plant. Consequently, the genetic diversity of cannabis is
likely to decrease.119

112. General Information About 35 U.S.C. 161 Plant Patents, USPTO (Sept. 22, 2017),
http://www.uspto.gov/patents-getting-started/patent-basics/types-patent-applications/generalinformation-about-35-usc-161.
113. David F. DuTremble, Next Dance with Mary Jane? An Argument for the Patentability
of Specific Genetic Strains of Marijuana Under Federal Patent Law, 10 CHARLESTON L. REV. 445,
460-61 (2016).
114. Id. at 461. “Cuttage” is the practice or method of propagating cannabis plants by means
of cuttings, “layering” is where the plant’s stem is buried with the stem still attached when it goes
into the ground so that the stem forms roots and grows a new plant, and “root division” entails
dividing and planting cannabis plants in clumps, with each section having some roots, and the
sections are then planted as separate plants. See also Plant Propagation Methods, GARDENTIA,
http://gardentia.net/plant-propagation-methods/ (last visited Feb. 22, 2020).
115. This technique is known as hydroponics. See Summer, supra note 58, at 177.
116. DuTremble, supra note 113.
117. Robert Bergman, The Complete Guide to Cannabis Gender and Reproduction, ILOVE
GROWINGMARIJUANA, http://www.ilovegrowingmarijuana.com/sexing-marijuana-plants/ (last visited
Feb. 24, 2020).
118. Summer, supra note 58, at 177-78.
119. Robert C. Clarke & Mark D. Merlin, Cannabis Domestication, Breeding History,
Present-Day Genetic Diversity, and Future Prospects, 35 CRITICAL REVS. PLANT SCI. 293, 324
(2016).

2020]

HIGH RISK, HIGH REWARD

A.

The Current State of Federal Cannabis Strain Patents

1.

Patenting Marijuana and Marijuana Strains
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The power of the federal government to grant and regulate patents
has existed nearly as long as the United States itself.120 A patent is a
property right that is granted to an inventor by the USPTO.121 Patent
protection is granted to those who “invent or discover any new and useful
process, machine, manufacture, or composition of matter, or any new and
useful improvement thereof.”122
The USPTO recognizes three different types of patents: utility
patents, design patents, and plant patents.123 Cannabis products may be
protected with plant or utility patents. For example, a plant patent is
granted to an inventor “who has invented or discovered and asexually
reproduced a distinct and new variety of plant, other than a tuber
propagated plant or a plant found in an uncultivated state.”124 A plant
patent gives a cannabis plant breeder the exclusive right to clonally
propagate a specific strain or cultivar of cannabis.125 A cultivar is the
collective name for a plant variety that has been produced in cultivation
by selective breeding.126 Marijuana cultivars are definitively narrower,
almost always originate from human cultivation, and often cannot be
grown from seeds from the original plant.127 Moreover, the “grant of a
plant patent precludes others from asexually reproducing, selling, offering
for sale or using the patented plant or any of its parts in the United States
or importing them into the United States.”128

120. See U.S. CONST. art. I, § 8, cl. 8.
121. See General Information About 35 U.S.C. 161 Plant Patents, supra note 112.
122. 35 U.S.C. § 101 (1952).
123. A design patent would not be used to patent cannabis. General Information About 35
U.S.C. 161 Plant Patents, supra note 112.
124. Id.
125. Nicholas J. Landau & James W. Wright Jr., Difficulties Face Cannabis Patents,
Trademarks, and Other Forms of Intellectual Property, BRADLEY ARANT BOULT CUMMINGS, LLP
(Apr. 30, 2019), http://www.bradley.com/insights/publications/2019/04/difficulties-face-cannabispatents-trademarks-and-other-forms-of-intellectual-property.
126. See Cultivar, MAXIMUM YIELD, http://www.maximumyield.com/definition/320/cultivar
(last visited Dec. 16, 2019).
127. Id.
128. General Information About 35 U.S.C. 161 Plant Patents, supra note 112.
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While plant patents are an effective way to protect new cannabis
strains, utility patents are broader in scope.129 Utility patents “can be
granted for plants, seeds, plant varieties, plant parts (e.g., fruit and
flowers), and processes of producing plants, plant genes, and hybrids.”130
Both sexually and asexually reproduced cannabis plant types enjoy utility
patent protection, which enables growers, businesses, and other entities to
seek patent protection for their unique strains.131
To be patented, an invention must satisfy several statutory
requirements relating to, among others, patentable subject matter,132
novelty, and obviousness.133 Patent eligible subject matter is codified in 35
U.S.C. § 101.134 Under the patent statutes, only particular subject matters
are eligible for patenting and are limited to “any new and useful process,
machine, manufacture, or composition of matter, or any new and useful
improvement thereof.”135 Thus, things like laws of nature, products of
nature, natural phenomena, abstract ideas, and processes done with the
human body, are not patentable subject matter.136 However, the
patentability of living things was settled in a 1980 Supreme Court ruling.
In Diamond v. Chakrabarty, the Court held that non-natural, human-made
microorganisms are indeed patentable subject matter.137 The key question
for patentability of living things is whether the inventor utilized the
“product of human ingenuity” to alter nature’s handiwork so the resulting
invention is a non-naturally occurring substance.138 Accordingly, no one
can patent natural strains of wild cannabis if they did not genetically
mutate or breed them, so as to render them distinct from their naturally
occurring form.139

129. See Kevin Fortin & Grace Neibaron, Five Legal Techniques to Secure Cannabis Strain
Intellectual Property, NEW CANNABIS VENTURES (July 7, 2016), http://www.newcannabis
ventures.com/5-legal-techniques-to-secure-cannabis-strain-intellectual-property/ (“While plant patents
are quite useful in covering [asexual] clones, they do not cover sexual reproduction of the variety.”).
130. Cannabis Patents: The 101, CANNA L. BLOG (Sept. 17, 2017), http://www.cannalaw
blog.com/cannabis-patents-the-101/.
131. Id.
132. 35 U.S.C. § 101 (1952).
133. Id. §§ 102, 103.
134. Id. § 101.
135. Id.
136. See MPEP § 2106.04(b) (9th ed. Rev. 08.2017, Jan. 2018).
137. See Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980).
138. Id. at 309-310.
139. See Craig Nard, Companies Are Quietly Patenting Marijuana, and It Could Lead to a
Messy Legal Future, BUS. INSIDER (July 8, 2017, 9:00 AM), http://www.businessinsider.com/
companies-are-patenting-pot-and-it-could-lead-to-a-messy-legal-future-2017-7.
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Novelty and obviousness are two quasi-related principles that are
codified in 35 U.S.C. § 102 and § 103, respectively. “A claimed invention
may be rejected under 35 U.S.C. § 102 when the invention is anticipated
(or is ‘not novel’) over a disclosure that is available as prior art.”140 In other
words, the invention must be new when compared to inventions currently
known in the world. Under 35 U.S.C. § 103, a claimed invention may be
rejected “if the differences between the claimed invention and the prior art
are such that the claimed invention as a whole would have been
obvious . . . to a person of ordinary skill in the art.”141 In sum, a patent may
only be obtained if it is new and contains obvious differences over prior
art.
Novelty and obviousness rejections involve an analysis of prior art.
Prior art constitutes all information that has been made available to the
public in any form before a given date that might be relevant to a patent’s
claims of originality.142 Examples of prior art include printed publications
and inventions in public use, on sale, or otherwise available to the
public.143 If an invention is described in prior art, or can be considered
obvious in light of prior art, the novelty and nonobvious requirements for
a patent have not been satisfied and the patent will not issue.144 For
example, a cannabis strain patent application will not be approved if the
strain is already available in prior art (e.g., for sale, described in books,
found in previous patent applications, etc.) or has been in the public
domain for more than one year prior to the patent application filing date.145
Similarly, a cannabis strain patent application will not mature into a patent
if the modifications to the strain are obvious to a person of ordinary skill
in the art.146

140. MPEP § 2131 (9th ed. Rev. 08.2017, Jan. 2018).
141. Id. § 2141.
142. See 35 U.S.C. § 102(a) (1952).
143. Id. § 102.
144. See Graham v. John Deere Co., 383 U.S. 1, 14 (1966); see also 35 U.S.C. § 103.
145. Wolfe, supra note 10; see also MPEP § 2151 (9th ed. Rev. 08.2017, Jan. 2018); Brett
Schuman & Cynthia Hardman, Is a Cannabis Patent War Looming?, SILICON VALLEY BUS. J. (Jan.
4, 2018, 1:26 PM), http://www.bizjournals.com/sanjose/news/2018/01/03/cannabis-patent-wars.html.
146. MPEP § 2141 (9th ed. Rev. 08.2017, Jan. 2018). (“The person of ordinary skill in the
art is a hypothetical person who is presumed to have known the relevant art at the time of the
invention.”).
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The USPTO has already granted cannabis utility patents for strains
with new chemical profiles.147 In fact, the USPTO has been criticized for
being too lenient in its grant of cannabis utility patents.148 Ironically, the
federal government owns a cannabis patent itself, a utility patent on the
method of use of a non-psychoactive cannabinoid compound to treat some
diseases.149 The Department of Health and Human Services (HHS) applied
for a cannabinoid-based patent in 1998 and was issued U.S. Patent No.
6,630,507 in October 2003.150 The patent covers the potential use of nonpsychoactive cannabinoids to protect the brain from damage or
degeneration caused by particular diseases.151 The patent lists certain
cannabinoids useful to treat diseases such as Parkinson’s, Alzheimer’s, and
HIV-associated dementia.152 Despite owning this patent, the federal
government has not rescheduled marijuana or loosened its grip on medical
marijuana research and funding.153 Since 2003, additional patents have
been granted to entities besides the federal government for other methods
of use and for marijuana-associated or -based products, such as CBD
oils.154 One such patent was granted in October 2018 to Axim
Biotechnologies, Inc., an American-based pharmaceutical company, for a
cannabis-based suppository to treat irritable bowel syndrome.155
In 2015, a group of California marijuana breeders under the name of
BioTech Institute, LLC (Biotech) received the first-ever utility patent (the
‘554 patent) for a specific marijuana strain.156 The patent claimed “a hybrid
cannabis plant, or an asexual clone of said hybrid cannabis plant, or a plant
part, tissue, or cell thereof, which produces a female inflorescence,”
comprising, among other things, a unique genotype and terpene profile,
147. What Cannabis Entrepreneurs Need to Know About Intellectual Property, MARIJUANA
MOMENT (June 14, 2018), http://www.marijuanamoment.net/what-cannabis-entrepreneurs-needto-know-about-intellectual-property/#your-cannabis-strains.
148. Landau & Wright, supra note 125.
149. Summer, supra note 58, at 198-99; see also Cannabinoids as Antioxidants and
Neuroprotectants, U.S. Patent No. 6,630,507 (filed Feb. 2, 2001) (issued Oct. 7, 2003).
150. Marcus Quoyeser, Why Does the US Government Have a Patent on Cannabis?,
VERIHEAL (Sept. 28, 2019), http://www.veriheal.com/blog/why-does-the-us-government-have-apatent-on-cannabis/.
151. U.S. Government Cannabinoids Patent No. 6630507, KAASS L. (Aug. 9, 2018), http://
kaass.com/u-s-government-cannabinoids-patent-no-6630507/.
152. Id.
153. Quoyeser, supra note 150.
154. USPTO Patent Full-Text and Image Database, USPTO, http://patft.uspto.gov/
netahtml/PTO/search-bool.html (last visited Dec. 19, 2019) (search for “cannabis”).
155. Wolfe, supra note 10.
156. Breeding, Production, Processing and Use of Specialty Cannabis, U.S. Patent No.
9,095,554 (filed Mar. 17, 2014) (issued Aug. 4, 2015).
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and a CBD content greater than 3%.157 The patent also claimed methods
for breeding the specific strain, cannabis extracts derived from the strain,
and edible products derived from the strain and extract.158 Biotech is
currently building a portfolio of plant and utility patents that cover
multiple aspects of the cannabis plant itself, causing concern for many in
the cannabis industry.159 For example, Biotech received two additional
cannabis patents, which are continuations of the ‘554 patent.160 Although
the new patents do not represent new methods, they are broader in
scope.161 Currently, some reports estimate that BioTech’s patents could
cover 50%-70% of all strains on the market today.162 BioTech has
essentially created a quasi-monopoly on unique marijuana strain patents,
“cement[ing] its footing in the industry and its likely ability to submit
additional successful applications in the future.”163
By aggressively pursuing cannabis patent protection in the United
States and abroad, companies like BioTech are starting to corner the
marijuana market and ensure that individuals and smaller growing entities
must pay a licensing fee to use their products. However, even after a
licensee pays the fees and royalties, they cannot use the seeds produced by
their own plants—they must buy new, patented seeds.164 This
monopolization of cannabis seeds and strains could lead to some
interesting legal outcomes.
2.

Legal Issues with Cannabis Strain Patents

In the United States, patent law is exclusively federal and involves
many legal gray areas, so a cannabis patent holder must comport with the
fact that their patent may be unenforceable against infringers.165 As
previously mentioned, although several states have legalized medical and
157. Id.
158. Id.
159. Brett Schuman et al., Who’s Afraid of Biotech Institute LLC?, CANNABIS INDUS. J.
(Aug. 22, 2019), http://cannabisindustryjournal.com/feature_article/whos-afraid-of-biotech-institute-llc/.
160. Nicole Grimm et al., Biotech Institute’s Growing Patent Portfolio—U.S. Patent No.
9,095,554 and the Path Forward, PAT. DOCS (Nov. 16, 2017), http://www.patentdocs.org/2017/11/
biotech-institutes-growing-patent-portfolio-us-patent-no-9095554-and-the-path-forward.html.
161. See Breeding, Production, Processing and Use of Specialty Cannabis, U.S. Patent No.
9,370,164 (filed June 17, 2015) (issued June 21, 2016); Breeding, Production, Processing and Use
of Specialty Cannabis, U.S. Patent No. 9,642,317 (filed May 11, 2016) (issued May 9, 2017).
162. Schuman et al., supra note 159.
163. Natali De Corso, Obtaining Marijuana Patents, B.C. INTELL. PROP. & TECH. F. 8
(2018), http://bciptf.org/wp-content/uploads/2018/02/Natali-De-Corso-F17.pdf.
164. Amanda Chicago Lewis, The Great Pot Monopoly Mystery, GENTLEMEN’S Q. (Aug.
23, 2017), http://www.gq.com/story/the-great-pot-monopoly-mystery.
165. See Nard, supra note 139.
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recreational marijuana, marijuana still remains prohibited at the national
level due to its Schedule I status.166 Generally, “federal illegality of
marijuana also means the industry lacks clarity over how intellectual
property rights would hold up if challenged in a US federal court.”167
Although marijuana’s Schedule I status is not a significant challenge to
patentability, it is unclear whether federal courts are willing to enforce
cannabis patent rights against alleged infringers.168
Another key issue is whether the patent being sought is overly broad
in the context of preexisting prior art.169 The lack of cohesive, documented
scientific marijuana research has prevented many of its uses from being
described in scientific articles typically presented as prior art in patent
cases.170 This can have implications for cannabis patent holders trying to
enforce their rights in courts, and experts say it could both hurt and help
their chances.171 The lack of cannabis prior art has allowed applicants to
file overly broad, obvious, or non-novel cannabis claims that have passed
USPTO examination because many examiners are not well trained in the
field.172 However, because the legal cannabis industry itself is still in its
infancy, the lack of prior art is prompting the cannabis community to take
action and establish libraries of cannabis strains for use as prior art.173
In July 2018, United Cannabis Corporation (UCANN) filed the first
cannabis patent infringement complaint in the United States.174 UCANN
alleged Pure Hemp Collective, Inc. (Pure Hemp) infringed UCANN’s
166. German Lopez, Marijuana Is Illegal Under Federal Law Even in States that Legalize
It, VOX (Nov. 14, 2018, 4:14 PM), http://www.vox.com/identities/2018/8/20/17938372/marijuanalegalization-federal-prohibition-drug-scheduling-system.
167. Paul Bremmer, As Cannabis Patent Filings Increase, Are Food and Beverage
Companies Positioned to Benefit?, IP WATCHDOG (Nov. 9 2018), http://www.ipwatchdog.com/
2018/11/09/cannabis-patent-filings-increase/id=102898/.
168. See Federal Drug Law Presents Few Obstacles for Cannabis Patents, FISH &
RICHARDSON (July 17, 2019), http://www.fr.com/fish-patent/federal-drug-law-presents-few-obstaclesfor-cannabis-patents/?utm_source=Mondaq&utm_medium=syndication&utm_campaign=ViewOriginal.
169. Wolfe, supra note 10.
170. Using large-scale clinical trials is a typical way to prove to the federal government that
a drug has beneficial medicinal value, and to date, there have been no such trials on marijuana. See
Lopez, supra note 166.
171. Wolfe, supra note 10.
172. Patrick Wingrove, Prior Art Shortage Could Strain US Cannabis Innovation,
MANAGING IP (Jan. 23, 2019), http://www.managingip.com/Article/3855111/Prior-art-shortagecould-strain-US-cannabis-innovation.html?ArticleId=3855111.
173. See Federal Drug Law Presents Few Obstacles for Cannabis Patents, supra note 168.
174. Kirk Mitchell, Colorado Medical Marijuana Companies Embroiled in Federal Patent
Dispute, DENV. POST (July 31, 2018, 8:46 AM), http://www.denverpost.com/2018/07/31/coloradomedical-marijuana-federal-patent-dispute/.
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patented formulation of highly concentrated liquid cannabinoids.175 Pure
Hemp filed an early motion for partial summary judgment, arguing that all
of UCANN’s asserted patent claims were invalid.176 The district court
rejected Pure Hemp’s argument that UCANN’s patent was invalid.177 The
court discussed how UCANN’s patent was not “directed to” unpatentable
subject matter, because it was UCANN’s handiwork that led to the precise
concentrations contained within the formulations of the liquid
cannabinoids.178 The court found UCANN’s patent was “directed to” a
“non-naturally occurring delivery method of naturally occurring
chemicals in non-naturally occurring proportions and concentrations,”
which is indeed patentable subject matter.179 Pure Hemp also
counterclaimed that UCANN’s patent was already present in the prior art;
however, the court has yet to address this claim.180 Of note, prior to the
lawsuit, UCANN extended a licensing deal to Pure Hemp, foreshadowing
how a patent holder could use their patent portfolio, and a successful
lawsuit under their belt, to target other businesses or growers.181
The case is currently at the claim construction stage.182 In January
2020, the court issued a Claim Construction Order, “a critical step in any
patent infringement case,” because the way the claims are construed can
play a significant role in the outcome of the case.183 The case’s final
outcome is still pending but will hopefully shed much-needed light on how
federal courts will address infringement actions concerning cannabis
patents, as well as answer other questions involving validity and
enforceability of these patents.184

175. See United Cannabis Corp. v. Pure Hemp Collective, Inc., No. 18-CV-1922-WJMNYW, 2019 WL 1651846 (D. Colo. Apr. 17, 2019); Cannabis Extracts and Methods of Preparing
and Using the Same, U.S. Patent No. 9,730,911 (filed Oct. 21, 2015) (issued Aug. 15, 2017).
176. See Carla Todenhagen Quisenberry, Cannabis Patent Survives Summary Judgment
Motion, IP L. TRENDS (Apr. 25, 2019), http://www.iplawtrends.com/cannabis-patent-survivessummary-judgment-motion/.
177. United Cannabis Corp., 2019 WL 1651846, at *1.
178. See id. at *7.
179. See id.
180. Eric Sandy, Federal Judge Allows Game-Changing Cannabis Patent Lawsuit to Move
Forward, CANNABIS BUS. TIMES (June 12, 2019), http://www.cannabisbusinesstimes.com/article/
lawsuit-cannabinoid-ucann-pure-hemp/.
181. Id.
182. Gretchen Temeles, Cannabis Patent Litigation Update: Construing Cannabis Claims,
DUANE MORRIS LLP (Jan. 31, 2020), http://www.lexology.com/library/detail.aspx?g=aacbc55a6df1-4e80-98b9-c0f19a92eea2).
183. Id.
184. Cindy S. Shu, Patents and Cannabis, NORRIS MCLAUGHLIN, P.A. (Nov. 30, 2018),
http://norrismclaughlin.com/tap/2018/11/30/patents-and-cannabis/.
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As they say, the future is not near—it’s here. Thanks to earlierdiscussed legalization, it is likely that patent turf wars over cannabis
products, especially specifically engineered strains, will begin to ensue
here in the United States, as they have in Canada.185 Currently, foreign
pharmaceutical companies are sweeping Canadian patent holding.186
Switzerland-based Novartis International AG holds twenty-one cannabisrelated patents, U.S.-based Pfizer Products, Inc. owns fourteen, and GW
has thirteen.187 Canada’s recent surge in marijuana patent applications,
largely for medical uses, is telling.188 Who will win these wars? It is too
early to say, but major multinational pharmaceutical companies already
have an early lead.
B.

Cannabis Patents and Pharmaceutical Companies

Patent protection is a key component of the United States legal
system. On principle, we should compensate and reward those who have
rightfully invented something, as well as incentivize and stimulate further
innovation. The marijuana industry has been historically composed of
people who believe in the cause, the plant, and the health benefits it brings.
Yet, many of the field’s “new players” are getting involved with a specific
business purpose in mind.189 Cannabis patents are one way to normalize
and bring the industry to the mainstream, but the winners in the patent
system are often those who are first and have the most money.190
It’s no secret why everyone wants a piece of the marijuana industry
pie: according to an April 2018 report by Grand View Research, Inc., the
global legal marijuana market is projected to be worth $146.4 billion by

185. See Press Release, New Frontier Data, Big Pharma Collects Most Canadian Cannabis
Patents (Aug. 15, 2018), http://globenewswire.com/news-release/2018/08/15/1552656/0/en/BigPharma-Collects-Most-Canadian-Cannabis-Patents.html.
186. Vanmala Subramaniam, Cannabis Companies Race to Clinch an Edge in Pot
Industry’s Next Phase of Growth: Intellectual Property, FIN. POST (Nov. 9, 2018, 2:23 PM), http://
business.financialpost.com/cannabis/cannabis-companies-race-to-clinch-an-edge-in-pot-industrysnext-phase-of-growth-intellectual-property.
187. See Top 10 Medical Cannabis Patent Holders in Canada as of 2019, by Number of
Patents, STATISTA, http://www.statista.com/statistics/1038237/medical-cannabis-companies-canadaby-number-of-patents/ (last visited Dec. 16, 2019).
188. Elizabeth Raynor, Protecting Cannabis IP, CANADIAN L. MAG. (Jan. 14, 2019), http://
www.canadianlawyermag.com/news/general/protecting-cannabis-ip/275743.
189. Wolfe, supra note 10.
190. Ali Budner, “There Will Be Winners and Losers” in the Marijuana Patent Race,
KUNC (May 30, 2019), http://www.kunc.org/post/there-will-be-winners-and-losers-marijuanapatent-race#stream/0.
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2025.191 The report additionally found that in 2016, medical marijuana
emerged as the largest segment of the industry and is estimated to be
valued at $100.03 billion by 2025.192
One way to obtain a monetary stake in the medical marijuana market
is to use the patent process to acquire ownership over a particular strain
and its seeds.193 This limited monopoly ensures that the patent holder “is
the only one who can make or sell the product, or license other people to
do so.”194 However, there are so many unanswered questions that surround
IP protection of a federally illegal substance, it is unclear if the patents will
be upheld.195 If cannabis patents are upheld in federal courts, it is possible
that a handful of companies could be in a position to demand licensing
fees from the rest of the industry.196
This incentive is particularly appealing to major multinational
pharmaceutical companies (Big Pharma) and is already being capitalized
on today. For example, pharmaceutical firms are already seven of the top
ten cannabis patent holders in Canada.197 These patents, filed prior to the
country’s full legalization of marijuana, would have been difficult to
enforce prior to legalization.198 However, after Canada legalized marijuana
on October 17, 2018, the patents became fully enforceable and gave the
companies a key strategic advantage over non-patent holders in the everincreasingly competitive market.199 The biggest concern is that Big
Pharma companies will harness their powerful lobbies and seemingly
bottomless payrolls to engage in patent blitzes. In other words, they will
try to enlarge their patent portfolios and subsequent ownership of
marijuana strains and their ancillary byproducts, such as oils, to
marginalize competitors.200

191. Press Release, Grand View Research, Inc., Legal Marijuana Market Worth $146.4
Billion by 2025 | CAGR: 34.6% (Apr. 2018), http://www.grandviewresearch.com/press-release/
global-legal-marijuana-market.
192. Id.
193. Chris Roberts, Patented Pot: What Is a Proprietary Marijuana Strain?, CANNABIS
NOW (Jan. 11, 2019), http://cannabisnow.com/patented-pot-what-is-a-proprietary-marijuana-strain/.
194. Margolin, supra note 101.
195. Wolfe, supra note 10.
196. Id.
197. Press Release, supra note 185.
198. Id.
199. See id.
200. Is a Marijuana Patent War Coming to the U.S. in 2018?, COMPASSIONATE CERTIFICATION
CTR. (Feb. 16, 2018), http://www.compassionatecertificationcenters.com/is-a-marijuana-patentwar-coming-to-the-u-s-in-2018/.
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In the United States, the FDA plays a crucial role in approving and
regulating medications for public use.201 Big Pharma requires the FDA’s
approval to bring their products to the public market, and it’s no secret that
Big Pharma’s influence on the agency has accrued over many decades and
billions of dollars spent.202 The current FDA Commissioner Scott Gottlieb
recently slammed Big Pharma and accused drugmakers of using “gaming
tactics” to stall the introduction of generic versions of biologic drugs, “a
move that cost the U.S. healthcare system billions of dollars last year.”203
One of these tactics is to engage in patent blitzes, or evergreening, right
before a drug’s patent protection (and subsequent market exclusivity
period) expires.204 “In the pharmaceutical trade, when brand-name
companies patent ‘new inventions’ that are really just slight modifications
of old drugs, it’s called ‘evergreening.’”205 Evergreening occurs because
once a drugmaker’s patent on a particular drug expires, the door is open
for other producers to bring generic versions of the drug to market.206
Patents in patent blitzes are often granted for even the most trivial
improvements and innovations related to existing drugs.207 The purpose of
evergreening is two-fold: first, to extend the commercial dominance of
brand-name drugs, and second, to tie up producers of the generic drugs in
costly, time-consuming litigation.208 Evergreening prevents a generic
drug’s market entry and further extends Big Pharma’s monopolies.209
A prime example of recent evergreening is when Mylan hiked the
price of its life-saving epinephrine injectable drug, EpiPen®, by more than
400%.210 After Teva Pharmaceuticals gained approval from the FDA for

201. Id.
202. See id.
203. Alia Paavola, FDA Commissioner Criticizes Big Pharma for Stalling Introduction of
Cheaper Drugs, BECKER’S HOSP. REV. (July 19, 2018), http://www.beckershospitalreview.com/
pharmacy/fda-commissioner-criticizes-big-pharma-for-stalling-introduction-of-cheaper-drugs.html.
204. Anna Edney, Drugmakers Game the Patent System and Reap Billions, FDA Says,
BLOOMBERG (July 18, 2018, 12:38 PM), http://www.bloomberg.com/news/articles/2018-07-18/
fda-blasts-drugmakers-thwarting-competition-on-costly-biologics.
205. Roger Collier, Drug Patents: The Evergreening Problem, 185 CANADIAN MED. ASS’N
J. E385 (2013).
206. Adam Houldsworth, Pressure Piles on US Pharma and Biotech IP Owners, LEXOLOGY
(Jan. 31, 2019), http://www.lexology.com/library/detail.aspx?g=ca0cb5bf-4a51-445b-957c-2d21d
9e0a7e7.
207. Id.
208. Id.
209. Id.; see also Edney, supra note 204.
210. Mylan’s profits increased to $1.1 billion a year after they raised the price of the EpiPen
from $50 to more than $600 for a two-pack. Beth Mole, Years After Mylan’s Epic EpiPen Price
Hikes, It Finally Gets a Generic Rival, ARS TECHNICA (Aug. 17, 2018, 9:05 AM), http://ars
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the first generic version of EpiPen, Mylan sued them for patent
infringement, although epinephrine alone was already a generic drug.211
Mylan settled and kept “Teva off the EpiPen market until 2015.”212 Much
like AbbVie’s battle with AmGen over a generic version of the former’s
costly biologic drug Humira®, Big Pharma’s inclination to place company
profits over the needs and desires of patients could continue with cannabis
strain patents.213 This will ultimately affect cost and access to medical
marijuana products.
Thanks to shifting public opinion and state legalization, a growing
number of cannabis patent applications have been filed with the USPTO,
and it is very likely they will be granted.214 Although marijuana remains
illegal at the federal level, the premature filings signal hope that sometime
in the near future, the federal government will reconsider its stance on
cannabis, and make medical and recreational marijuana use legal from sea
to shining sea.215
Companies with a large number of cannabis strain patents, such as
BioTech, could become an even bigger national player in the field of
cannabis strain patents as they acquire more market share.216 Overall, if
Big Pharma obtains exclusive rights to use, produce, and sell particular
cannabis strains, together with their large influence over the FDA and
other government regulatory bodies, they can control public access and
maintain already robust profit margins.217
Not surprisingly, Big Pharma is not the only industry chasing profits
from marijuana IP rights. Smaller breeders, including scientists who alter
the plant for medicinal purposes, worry that large bioagricultural
companies like Monsanto and Syngenta will hoard cannabis-based patents
and deploy their massive economic power to position themselves as
another dominant force in the market.218 In short, an open and accessible
technica.com/science/2018/08/fda-approves-generic-version-of-mylans-600-epipens-but-the-priceis-tbd/.
211. Id.; see Press Release, FDA, FDA Approves First Generic Version of EpiPen (Aug. 16,
2018), http://www.fda.gov/news-events/press-announcements/fda-approves-first-generic-versionepipen.
212. Mole, supra note 210.
213. Edney, supra note 204.
214. Malathi Nayak, Cannabis Companies Gamble on Patents to Lure Possible Suitors,
BLOOMBERG L. (Aug. 1, 2019), http://news.bloomberglaw.com/ip-law/cannabis-companiesgamble-on-patents-to-lure-possible-suitors.
215. Nard, supra note 139.
216. De Corso, supra note 163.
217. Is a Marijuana Patent War Coming to the U.S. in 2018?, supra note 200.
218. Nard, supra note 139.
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marketplace for cannabis products, especially for medicinal use, depends
on tracking the patent activity of wealthy, powerful entities to ensure
smaller entities are not marginalized.219
IV. THAILAND AS A CASE STUDY FOR THE FUTURE OF CANNABIS
STRAIN PATENTS
Thailand’s legalization of medical marijuana in February 2019
presents an interesting case study for the future of legal marijuana use and
cannabis strain patents.220 The legalization of marijuana in Thailand could
negatively impact global biodiversity and has already spurred the Thai
government to enforce new patent policies and marijuana growing laws.221
A.

Biodiversity Implications for Cannabis Strain Patents

Biodiversity, or biological diversity, is an ongoing controversy in the
marijuana patent industry. Like comprehensive research on the benefits
and drawbacks of medical marijuana, “empirical analysis on biodiversity
in the patent system is limited.”222 Biodiversity is a broad term but is
generally defined as “biological diversity in an environment as indicated
by numbers of different species of plants and animals.”223 Increasingly,
however, countries and companies are asserting IP rights in native flora,
impacting global biodiversity.224
“Historical documents from around the world, some dating as far
back as 2900 B.C., tell us that cannabis has lived alongside humans for
thousands of years, cultivated for food, fiber, and fodder, as well as for
religious and medicinal purposes.”225 The fear is that without a wide
variety of cannabis strains available for breeding and growing, production

219. See Lane Powell, Have the Cannabis Patent Wars Begun?, JDSUPRA (Aug. 10, 2018),
http://www.jdsupra.com/legalnews/have-the-cannabis-patent-wars-begun-23188/.
220. Grace Shao, Medical Cannabis Is Gaining Momentum in Asia, CNBC (July 14, 2019,
8:26 PM), http://www.cnbc.com/2019/07/15/medical-cannabis-is-gaining-momentum-in-asia.html.
221. See Tim Noonan, Could Fully Legal Marijuana in Thailand Be Next After Medical
Marijuana Approval? Advocates Push Home Growing, SOUTH CHINA MORNING POST (Feb. 25,
2019, 12:48 PM), http://www.scmp.com/lifestyle/health-wellness/article/2187308/could-fully-legalmarijuana-thailand-be-next-after-medical.
222. Paul Oldham et al., Biological Diversity in the Patent System, 8 PLOS ONE 1, 2 (2013).
223. Biodiversity, MERRIAM-WEBSTER DICTIONARY (11th ed. 2019).
224. See Michael A. Bengwayan, Intellectual and Cultural Property Rights of Indigenous
and Tribal Peoples in Asia, MINORITY RTS. GROUPS INT’L 3, 20 (May 2003), http://www.refworld.
org/pdfid/469cbf970.pdf.
225. Bailey Rahn, The Cannabis Origin: What Is a Landrace Strain?, LEAFLY (Jan. 24,
2014), http://www.leafly.com/news/cannabis-101/the-cannabis-origin-what-is-a-landrace-strain.
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and processing of the plant will inevitably consolidate into the hands of
large conglomerates.226
The United States and Thailand are signatories to the Convention on
Biological Diversity (Biodiversity Convention), a multilateral treaty
committed to sustainable development.227 The Biodiversity Convention’s
goals include “conserving biological diversity, promoting the sustainable
use of its components, and the fair use and equitable sharing of benefits
from biological resources.”228 The Biodiversity Convention requires
signatories to enforce regulations on plant patent applications and
mandates that new patent applications include the plant’s genetic resources
and evidence of local use if they seek to patent the plant in a certain
country.229 This is the chief reason behind the Biodiversity Sustainable
Agriculture Food Sovereignty Action Thailand’s (Biothai) call for careful
scrutiny of recently filed foreign cannabis patents in the country, as
discussed in greater detail in the next Section.230
Since medical marijuana is now legal for use and manufacture in
Thailand, the mere implication that fabled Thai marijuana strains, such as
“Northern Lights,” could be available on the global market has generated
much buzz.231 Like Cuban cigars or French champagne, Thai marijuana is
known for its potency and quality.232 Thailand’s marijuana is a pure sativa
landrace strain, meaning it is a local strain of cannabis that has adapted to
Thailand’s native environment and conditions over time.233 Environment
plays a key role in the THC, CBD, and terpene quality and quantity and is
part of what makes landrace strains so unique.234 For example, the
226. Alan Sty, Why Should We Care About Cannabis Biodiversity?, GROWER’S NETWORK
(June 12, 2018), http://growersnetwork.org/cultivation/why-should-we-care-about-cannabisbiodiversity/.
227. CONVENTION ON BIOLOGICAL DIVERSITY, June 5, 1992, 1760 U.N.T.S. 79.
228. Biothai Wades into Patents Row, BANGKOK POST (Nov. 19, 2018, 9:53 AM), http://
www.bangkokpost.com/news/general/1578198/biothai-wades-into-patents-row.
229. Id.
230. Id.
231. The Governmental Pharmaceutical Organization delivered Thailand’s first official
batch of medical cannabis oil on August 7, 2019. See Patpicha Tanakasempipat, Thailand Unveils
First Batch of Medical Marijuana for Hospital Distribution, REUTERS (Aug. 7, 2019, 5:51 AM),
http://www.reuters.com/article/us-thailand-cannabis/thailand-unveils-first-batch-of-medicalmarijuana-for-hospital-distribution-idUSKCN1UX168.
232. See Richard S. Ehrlich, Thai King’s Royal Decree Legalizes Marijuana for Medicinal
Use, WASH. TIMES (Feb. 20, 2019), http://www.washingtontimes.com/news/2019/feb/20/mahavajiralongkor-thailand-king-legalizes-marijua/.
233. Natalie Gray, Cannabis Legalization: Is Thailand Ready for It?, PUFF PUFF POST (Mar.
18, 2019), http://www.puffpuffpost.com/thailand-cannabis-legalization/; see also Rahn, supra note
225.
234. Rahn, supra note 225.
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marijuana plants and seeds that are indigenous to the tropical jungles of
Thailand are bred to preserve their naturally occurring high THC levels.235
As more cannabis strain patents are granted worldwide, it is possible
that growers will be increasingly dependent on seed makers that hold
patents on certain types of seeds and methods used to produce them. As a
result, growers will be subject to agreements and royalties and will be
charged licensing fees for use of the seeds.236 A healthy number and variety
of available cultivars are vital for advancing cannabis legalization and the
industry’s continued growth.237 From an agricultural perspective, the
patent system encourages a consolidation and reduction of variety in order
to enhance and maximize profits.238 This can be seen in today’s staple
crops, such as corn, soy, and wheat, where fewer cultivars exist than they
did decades ago.239 Other crops globally consumed today, such as fruits
and vegetables, are likely grown from patented varieties or cultivars.240 As
a result, agricultural biodiversity has diminished due to the introduction
and consolidation of genetically modified, patented varieties, and it is
highly likely the cannabis industry could see a similar fate.241
Cannabis biodiversity will be threatened if there are fewer available
cultivars and, thus, fewer strain options.242 Fewer available strains could
also lead to limited consumer experiences and patient treatment options.
This notion, coupled with already limited clinical and scientific research,
could significantly throttle advances in medical marijuana availability and
use.243 The corporatization of the industry, thanks to patent law, could see
smaller growers and businesses merging into giant conglomerates, with
the profits being held in the hands of a very few.244 In short, the “winners”
of the cannabis patent wars will dominate the industry post-prohibition.245

235. Gray, supra note 233.
236. Sty, supra note 226.
237. Alan Sty, Patent-Driven vs. Open Source Breeding: The Impact on the Cannabis
Industry, PAC. NORTHWEST CANNABIS GROWERS (Oct. 7, 2018), http://www.cannabizjournal.com/
2018-cannabiz-journal/patent-open-source-breeding.
238. Sty, supra note 226.
239. Angela Bacca, Patent Zero: If Big Business Continues to Pursue Cannabis Patents,
What Will Happen to Small-Scale Growers and Breeders?, BIG BUDS MAG. (July 9, 2018),
http://bigbudsmag.com/what-happens-if-corporations-patent-cannabis-genetics/.
240. See Crucial to Breeding Cannabis to Its Full Potential, GREEN CULTURED, http://
www.greencultured.co/open-source-cannabis-breeding/ (last visited Sept. 5, 2019).
241. Bacca, supra note 239.
242. Sty, supra note 226.
243. Id.; see also Bacca, supra note 239.
244. Sty, supra note 226.
245. Zuber, supra note 11.
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Some argue that expanding strain patents could have the opposite
effect and allow researchers and physicians to “correctly identif[y], dos[e],
and perhaps even personalize prescriptions for particular strains in the
future” to treat specific ailments.246 Patents are a hallmark of innovation,
and with wide access to more and better cannabis strains, there could be
innovation advances in the industry as a whole.247 However, the reality is
that cannabis patents are likely to be held by large corporations, given what
we have seen before with the United States government and the FDA’s
involvement.248
Both medical marijuana patients and recreational marijuana users are
strain-driven. While the current cannabis landscape is rich with hundreds
of different varieties, strain patents could lead to a “locked genetic
landscape where innovation becomes rare and costly.”249 Further, a
monopoly on the local strains of one country could have disastrous effects
on that country’s biodiversity and its rights to that biodiversity.250
B.

Thailand’s Medical Marijuana Legalization and Rejection of
Cannabis Patent Requests

Internationally, marijuana still remains generally illegal.251
Signatories to The Single Convention on Narcotic Drugs of 1961 (the
Convention) restrict legal marijuana uses to medical and scientific
purposes only.252 The Convention requires international cooperation and
enforcement and considers marijuana a Schedule IV drug, akin to
Schedule I classification in the United States.253 Despite the Convention,
some countries have legalized marijuana use within their borders, in the
same manner as some U.S. states. As of December 2019, Thailand is one

246. DuTremble, supra note 113, at 467.
247. Matthew Bultman, Cannabis Patent Activity Surges amid Industry Gold Rush,
LAW360 (Oct. 16, 2019), http://www.law360.com/ip/articles/1203746/cannabis-patent-activitysurges-amid-industry-gold-rush?nl_pk=299fbdd0-077e-4ffc-b5df-44afaf9ecd76&utm_source=
newsletter&utm_medium=email&utm_campaign=ip.
248. See Sty, supra note 237.
249. Sty, supra note 226.
250. See Biothai Wades into Patents Row, supra note 228.
251. Alfredo Pascual, INCB Report: Certain Medical Cannabis Programs Violate
International Drug Control Treaties, MARIJUANA BUS. DAILY (Mar. 5, 2019), http://mjbizdaily.
com/incb-medical-cannabis-violate-treaties/.
252. See Single Convention on Narcotic Drugs, 1961, supra note 13.
253. Id.

156

TUL. J. TECH. & INTELL. PROP.

[Vol. 22

of the latest countries to legalize medical marijuana, and the first in the
Southeast Asia region to do so.254
Marijuana was used as a traditional medicine in Thailand for
centuries before being banned in 1930.255 The country is notorious for its
hardline approach to illegal drugs and strict penalties for drug-related
crimes; thus, medical marijuana legalization represents a giant leap
forward.256 In December 2018, Thailand’s junta-appointed parliament
voted to amend the country’s Narcotic Act of 1979 to legalize medical
marijuana.257 The chairman of the drafting committee said the amended
legislation “could be considered as a New Year’s [2019] gift to [the] Thai
[people].”258 Two months after parliament’s approval, King Maha
Vajiralongkorn signed a royal decree that officially permitted physicians,
patients, schools, farmers, entrepreneurs, and exporters to cultivate,
possess, and dispense marijuana for medicinal purposes under physician
supervision.259 Current Thai Prime Minister Prayut Chan-o-cha supports
legalization but notes how important it is for medical marijuana users to
be supervised by medical professionals.260 In a historic first for a public
official, at a December 2019 event, Chan-o-cha inhaled and applied some
cannabis oil to the back of his ear, saying he “was going to buy the oil and
try it later.”261
As the world becomes increasingly interconnected and companies
continue to do business globally, there has been an increase in foreign
pharmaceutical companies applying for and being granted cannabis
patents in different countries.262 The main controversy with marijuana
legalization in Thailand “involve[s] patent requests by foreign firms that
could allow them to dominate the market, making it harder for Thai
patients to access medicines and for Thai researchers to access marijuana
extracts.”263 This controversy emerged after Japan-based Otsuka
254. Kocha Olarn & Debra Goldschmidt, Thailand Approves Medical Marijuana, CNN
(Dec. 25, 2018, 4:17 PM), http://www.cnn.com/2018/12/25/health/thailand-medical-marijuanabn/index.html.
255. Id.
256. Id.
257. Id.
258. Id.
259. Ehrlich, supra note 232.
260. See PM Promotes Use of Medicinal Cannabis at Unesco Event, NATION THAI. (Dec.
11, 2019), http://www.nationthailand.com/news/30379299.
261. Id.
262. See Wolfe, supra note 10.
263. Reuters, Thailand Approves Medical Marijuana in New Year’s “Gift,” CNBC (Dec.
25, 2018, 3:56 AM), http://www.cnbc.com/2018/12/25/thailand-approves-medical-marijuana-innew-years-gift.html.
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Pharmaceutical and GW filed a combined seven foreign cannabis patent
applications prior to medical marijuana’s official legalization.264
Thailand’s Department of Intellectual Property (DIP) rushed the review of
the controversial foreign applications, including one that sought to patent
a phytocannabinoid, one of many raw active ingredients found naturally
in marijuana.265 Less than a month after the patents’ initial approval, the
Thai parliament issued a special executive order on January 28, 2019, that
allowed the DIP to “revoke all pending patents that involve cannabis, or
remove marijuana from those patents, within 90 days.”266 The executive
order effectively revoked every marijuana patent request, including some
that dated back to 2008.267
The primary reason for the executive order and request revocation
was to block foreign corporate monopolization of the country’s budding
medical marijuana industry.268 Opponents of the phytocannabinoid patent
claimed that the patent was an attempt to patent a raw extract of cannabis
and argued the compound should not be considered an “invention” for
patentability purposes.269 Like the United States, Thailand does not allow
natural substances to be patented.270 Specifically, article 9(1) of the Thai
Intellectual Property Act states that “inventions not protected under the
Act include microorganisms and/or any part of the microorganisms found
in nature, animals, plants and plant extracts.”271 Conversely, supporters of
the patents argued that the level of funding for research and development
from Big Pharma was needed in Thailand.272 They contended that the
country’s previous cannabis prohibition left the country at a disadvantage,
and that the government could be inhibiting the initial growth of the
industry by not allowing Big Pharma’s patents to move forward.273

264. David Boyle, Thai Officials Sought to Strike Down Medical Marijuana Patent
Applications by Foreign Firms, VOICE AM. (Jan. 15, 2019, 10:36 AM), http://www.voanews.com/
a/thai-pot-patent-furore/4743613.html.
265. The phytocannabinoid is used to treat muscle spasms. Id.
266. Panarat Thepgumpanat & Panu Wongcha-um, Thailand to Revoke Foreign Patent
Requests on Marijuana, REUTERS (Jan. 28, 2019, 7:13 AM), http://www.reuters.com/article/usthailand-cannabis/thailand-to-revoke-foreign-patent-requests-on-marijuana-idUSKCN1PM1FU.
267. Id.
268. Boyle, supra note 264.
269. Id.
270. See Kaewindja, supra note 12.
271. Patent Races: The Rush to Trademark Nature, PROHIBITION PARTNERS (May 16, 2019),
http://prohibitionpartners.com/2019/05/16/patent-races-the-rush-to-trademark-nature/.
272. Skot Thayer, Thailand’s ‘Green Rush,’ DIPLOMAT (Feb. 13, 2019), http://thediplomat.
com/2019/02/thailands-green-rush/.
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While the request revocation seems like an outright rejection, the
move is not so.274 Although the patent application requests have not been
approved, they have also not been rejected or abandoned. This allows for
amendments to the applications and potential future patentable
cannabis.275 Additionally, the decree was to remain in effect until the
legislation on medical marijuana was signed by King Vajiralongkorn,
which happened one month after the revocation of the patent requests
(though the decree extends ninety days from the date it was entered).276
Further, applicants affected by the revocation can appeal to the Thai Board
of Patents within sixty days of receiving the cancellation of their
requests.277
It remains to be seen if Thailand will eventually grant the stalled
cannabis patents.278 Regardless, the rejection of the cannabis patent
requests shows promise that the traditional patent system could give way
to a new model: open source cannabis. On the other hand, if marijuana is
reclassified as a less-dangerous drug, the risk of biodiversity loss and Big
Pharma’s monopoly of the legal marijuana market still persists.
V.

LOOKING FORWARD TO SOLUTIONS AND FURTHER PROBLEMS

A.

Open Source Cannabis and Prior Art

“Open source” refers to data and information that is available to the
general public.279 Information may be open source if it is published or
broadcast for a public audience, available to the public by request,
available to the public by subscription or purchase, or is seen or heard by
a casual observer.280 Open source approaches to cannabis have become
popular in recent years in an effort to share information with breeders and
274. See Thepgumpanat & Wongcha-um, supra note 266.
275. Kaewindja, supra note 12.
276. Ehrlich, supra note 232.
277. Wipaphat S. Trossel & San Chaithiraphant, Thailand’s Patent Office Granted Power
to Strike-Out Cannabinoid Patents, TILLEKE & GIBBINS, INT’L LTD. (Mar. 6, 2019), http://www.
tilleke.com/resources/thailand’s-patent-office-granted-power-strike-out-cannabinoid-patents.
278. New medical marijuana regulations are on the horizon in Thailand. However, in
November 2019, Thailand’s Health Minister Anutin Charnvirakul announced that all Thais will
soon be able to cultivate six cannabis plants in their homes and sell their home-grown harvest to
the government, which will turn it into medical marijuana. Sara Brittany Somerset, Thailand Will
Soon Allow Its Citizens to Grow Cannabis at Home to Sell to the Government, FORBES (Nov. 17,
2019), http://www.forbes.com/sites/sarabrittanysomerset/2019/11/17/thailand-will-allow-its-citizensto-grow-cannabis-at-home-to-sell-to-the-government/#495a4303591e.
279. What Is Open Source Intelligence and How Is It Used?, RECORDED PROJECT (Feb. 19,
2019), http://www.recordedfuture.com/open-source-intelligence-definition/.
280. Id.
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other members of the cannabis industry.281 The hope is that individuals
“could use their access to this great source of genetic diversity in
developing new cultivars as well as simply to preserve biodiversity and
improve the overall gene pool of cannabis cultivars developed by plant
breeders.”282 However, in the United States, open source cannabis could
also serve as a barrier to patent monopolies by keeping cannabis strain data
in the prior art and the public domain.283 Open source cannabis repositories
may include genetic and chemotypic data of a variety of strains, which are
both considered prior art.284 Thus, if the genetic makeup of a cannabis
strain is in the prior art, the strain will lack patentability based on statutory
requirements of novelty and nonobviousness.285
To date, the lack of a “deep reservoir of prior art” has been
advantageous to cannabis strain patent applicants and patent holders, such
as BioTech, and has allowed them to take advantage of broad
protections.286 In order to patent a cannabis strain, it is essential to know
exactly what is being patented, and having knowledge of the strain’s
genetic makeup accomplishes this; conversely, if the genetic makeup is in
the prior art, the strain will lack patentability.287 Thus, there is a need for
organizations that promote and promulgate open source cannabis.288 An
open source cannabis system is a less-commercial approach to breeding,
and open source supporters do not want the “community value” of
marijuana to be siphoned off to parties with different values and different
goals, such as Big Pharma.289 The Open Cannabis Project (OCP), an
Oregon-based nonprofit organization, sought to create an open source
cannabis system in a variety of ways.290 For example, they published
partial DNA sequences of cannabis plant varieties in an online database to
ensure they remained in the public domain.291 The goal of OCP was to
provide a comprehensive set of genetic data based on their open-source
281. Dale Hunt, Why Open-Source in Cannabis Genetics Doesn’t Work—And How to Fix
It, PLANT L. (July 25, 2019), http://plantlaw.com/2019/07/25/open-source-how-to-fix-it/.
282. Id.
283. Open Cannabis Project: The Fight to Get Marijuana Patents Right, HARRIS BRICKEN
CANNA L. BLOG (Feb. 23, 2018), http://www.cannalawblog.com/open-cannabis-project-and-the/.
284. Id.
285. Roberts, supra note 193.
286. Schuman & Hardman, supra note 145.
287. Roberts, supra note 193.
288. Schuman & Hardman, supra note 145.
289. Hunt, supra note 281.
290. See generally About, OPEN CANNABIS PROJECT, http://opencannabisproject.org/about/
(last visited Mar. 25, 2019).
291. Schuman & Hardman, supra note 145.
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repository for all cannabis varieties, to keep them from coming under the
patent monopoly of a giant corporate entity, like a pharmaceutical
company.292 Though the OCP dissolved on May 6, 2019, the data collected
by the organization will continue to be publically accessible online and
serve as prior art for future cannabis strain patent applications.293 The work
of the OCP is important and is a great model for other pro-open source
cannabis organizations to follow in the future.294 Additional open source
organizations could make it possible for more cannabis strain patent
applications to be rejected for lack of novelty and obviousness, making it
harder for large corporations to dominate the emerging market.295
Similarly, Phylos Bioscience (Phylos), an Oregon-based agricultural
genomics company, created their Galaxy tool from more than 3000
cannabis stem samples contributed by hundreds of local growers.296 The
initial goal of the Galaxy tool was to sequence the DNA of the provided
cultivars to create a genomic map of different strains.297 The Galaxy tool
provided a three-dimensional visualization of strains and gave the public
the ability to search over one thousand strains and locate close genetic
relatives.298 Once Phylos made the genetic sequences available online, like
the OCP, the strains entered the prior art and are ineligible for patent
protection.299
Interestingly, Phylos positioned themselves as an advocacy
agriculture company from its inception in 2014, “mistrust[ing] Monsanto
and champion[ing] small-scale growers and breeders.”300 Growers
provided Phylos strain samples with the understanding that the samples
would not be used to enhance a breeding program, after Phylos assured
292. Open Cannabis Project: The Fight to Get Marijuana Patents Right, supra note 283.
293. Katie Shepherd, Open Cannabis Project Dissolves in Response to Controversy Over
Ag-Science Company Phylos Bioscience’s Breeding Program, WILLAMETTE WK. (May 6, 2019),
http://www.wweek.com/news/business/2019/05/06/open-cannabis-project-dissolves-in-responseto-controversy-over-ag-science-company-phylos-biosciences-breeding-program/.
294. Id.
295. See Zuber, supra note 11.
296. See Katie Shepherd, An Ag Science Company Decided to Launch a Cannabis Breeding
Program. Oregon Growers Revolted, WILLAMETTE WK. (Apr. 24, 2019), http://www.wweek.com/
news/business/2019/04/24/an-ag-science-company-decided-to-launch-a-cannabis-breedingprogram-oregon-growers-revolted/.
297. See Hannah Wallace, High Drama: A Cannabis Biotech Company Roils Small
Growers, WIRED (July 24, 2019), http://www.wired.com/story/high-drama-cannabis-biotechcompany-roils-small-growers/.
298. See Melissa Schiller, Phylos Bioscience Brings Transparency to Cannabis Industry
Through Genetic Testing, CANNABIS BUS. TIMES (Jan. 28, 2018), http://www.cannabisbusiness
times.com/article/phylos-bioscience-brings-transparency-to-cannabis-industry/.
299. Schuman & Hardman, supra note 145.
300. See Wallace, supra note 297.
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them their intent was never to start such a program.301 However, on April
16, 2019, Phylos announced their plans for a breeding program to create
new strain varieties, including mildew-resistant strains and high-THC,
high-terpene flowers.302 Local growers and cannabis activists were
outraged, feeling Phylos had misled them to gain a competitive advantage
in the industry.303 Mowgli Holmes, a Phylos cofounder, was caught on
video telling a room of potential investors that their four-year collection of
data and IP was a “really huge barrier to entry protecting [Phylos]” from
other competitors.304 Following the backlash, Holmes informed the
Willamette Week that the data collection is “too small and lacks important
context”; however, Phylos’ actions paint a picture of a troubling future.305
As a result of Phylos’ breeding program announcement and backlash, Beth
Schechter, the executive director of OCP, decided to close down the
organization.306 OCP initially began as a spin-off of Phylos, and Schechter
said the deception inflicted upon it by its former business partners could
never be undone.307
It is hoped that other organizations will pick up where OCP left off,
with a similar or new initiative to combat patent monopolies, because the
effect is already apparent.308 For example, cannabis strain patent
applications have already been denied, although the application claimed
extrinsic genetic materials not present in wild cannabis plants.309 If more
cannabis prior art is published, it is possible cannabis strain patents will
continue to be rejected for lack of novelty or obviousness. Ultimately, a
large corporation’s incentive to pursue marijuana patents and establish a
monopoly in the industry will be eliminated since the strains cannot be
patented.310
However, in light of the Phylos developments and the fact that profits
have taken over the cannabis industry alongside consolidation and
conglomeration, it appears that time may be running out for smaller
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growers and breeders.311 The potential adoption of the patent tactics of oftdespised Big Pharma and Agriculture by the cannabis industry could
impact medical marijuana negatively, as research and general prohibition
of the plant struggle to evolve at the same pace as technological
advances.312
Ultimately, medical marijuana patients and general long-time
consumers are strain-aware, and it is important to the overall community
that the variety and availability of use of cannabis strains be preserved, and
not hindered, by the patent system.313
B.

The Problem with Reclassification of Marijuana in National and
International Drug Schedules

Domestically, another potential solution is to reschedule cannabis
from Schedule I to a less-strict classification, due to “the ever-widening
split between federal and state legal systems.”314 As additional states
legalize marijuana, old norms and opinions about marijuana use will fall
away, especially those regarding its potential medicinal value.315 By
rescheduling marijuana to Schedule II, more research opportunities and
grants could emerge once the layers of bureaucracy are peeled away.316
With more opportunities available, medical marijuana research and
information could make leaps and bounds.317 Those in the medical field
can use the new research information to dispel myths and discern the truth
about marijuana’s positive and negative effects, which will lead to better
overall patient outcomes, which in turn will benefit society as a whole.318
However, there is another side to the coin of cannabis rescheduling.
It is possible that once federal prohibition of marijuana is lifted, patent
protection will be necessary to further scientific research and get FDA
approval for marijuana-related treatments and studies.319 The reality is that
Big Pharma is in the business of making a profit and without the protection
that the patent system provides, Big Pharma may be less inclined to
311. See Wallace, supra note 297.
312. Id.
313. See Crucial to Breeding Cannabis to Its Full Potential, supra note 240.
314. Katner, supra note 2, at 191.
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316. See Katner, supra note 2, at 192-93.
317. Id. at 183-84.
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319. Danielle Guercio, How Strain Patents Could Shape the Future of Cannabis, CIVILIZED
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provide the necessary funding for medical marijuana research and
development.320 Even if marijuana is reclassified, smaller growers may
still be at a disadvantage because they do not have the patent strategy or
massive, quick filing abilities that pharmaceutical companies possess.321
As mentioned previously, it will become extremely difficult for smaller,
longtime breeders and growers to compete with larger agricultural and
pharmaceutical corporations.322 The ability of large corporations and
conglomerates to invest enormous sums of money into improving
cannabis could ultimately disenfranchise those in the cannabis
community who believe in the marijuana plant’s greater mission.323
Reclassification of cannabis could happen on the international stage
as well. In February 2019, the World Health Organization called for
whole-plant marijuana to be removed from Schedule IV on the advice of
global health experts from the United Nations.324 However, along the line
of reasoning previously mentioned, international reclassification could see
a flood of new cannabis patent applications by foreign conglomerates in
countries with recent legalization, as was the case in Thailand and
Canada.325
Countries can push back, as seen by the rejection of cannabis patent
application requests by Thailand’s DIP.326 In order to protect their local
cannabis resources and prevent large pharmaceutical corporations from
coming in and effectively stripping them of their biodiversity rights, it will
be critical for nations worldwide to not let their interests be steamrolled by
way of the patent system.
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VI. CONCLUSION
Our planet is rich with natural resources, species, and animals, and it
seems as though they should be treated as a collective good, owned by
everyone and no one at the same time.327 Public perception on marijuana
use, both for recreational and medicinal purposes, continues to shift in
favor of full legalization, but as a planet, we are not there yet. It remains
to be seen what the future of cannabis strain patents holds, but more
research must be conducted, both for the medical community and the
community at-large, so that there is a uniform consensus on the potential
benefits and harms of marijuana. However, this research must be done
within the framework of knowledge that marijuana is still a naturally
occurring plant, so companies and businesses must take care that they do
not put profits over people and the natural world as they pursue and protect
their IP rights. We cannot afford the cultural loss of those smaller growers
and activists who have carried the marijuana industry this far.328
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