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IS THE SKY REALLY FALLING?:
MYRIAD AND ITS IMPACT ON 

THERAPEUTIC DEVELOPMENT
Taylor Beardall*

In 2013, the Supreme Court held in Association for Molecular Pathology v. 
Myriad Genetics that isolated products of nature are not patentable subject matter. 
Researchers believe that many pharmaceutical advances reside in natural prod-
ucts, so commentators worry that if products of nature cannot be patented, then 
promising innovation in this area will not be pursued. Because of these fears, Con-
gress has recently focused on reforming the patent eligibility statute to abrogate 
the Court’s recent limiting case law. But even after congressional hearings and 
public comment periods, there is still little rigorous evidence of how Myriad has 
affected innovation. This Note seeks to fill this gap by contributing new evidence 
to the debate, paying particular attention to therapeutics derived from natural 
products.

The evidence of affected innovation post-Myriad is presented through a re-
view of lower court decisions that handle natural therapeutics under a Myriad
standard, analysis of Department of Commerce, Patent and Trademark Office 
(USPTO) Patent Trial and Appeal Board (PTAB) decisions addressing the same 
category of inventions, and first-hand stories of deterred innovation due to Myriad-
related concerns. Included in these stories is the case of Mambalgin-1, a snake 
toxin that possesses painkilling attributes with little-to-no negative side effects. The 
case of Mambalgin-1 answers the call by intellectual property academics for more 
evidence of discontinued projects due to patent eligibility concerns. 

In short, with regard to therapeutics, Myriad has made a drop in the ocean in 
lower courts, a splash at the USPTO, and waves at biotechnology companies 
where encouraging natural therapeutics have been discovered, yet remain com-
mercially unpursued. This does not mean, however, that Myriad has been an in-
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herently negative development; Myriad has positively influenced privacy and bod-
ily autonomy, collaborative research, and access to quality healthcare. But in their 
assessment of patentable subject matter jurisprudence, Congress must balance 
both the strengths and weaknesses of Myriad, in order to honor the concerns that 
led to Myriad’s holding while simultaneously spurring innovation. In order to do 
so, non-patent incentives, such as longer periods of regulatory exclusivity, in-
creased grants and direct funding, and tax credits for natural therapeutics should 
be pursued as the government seeks impactful reform that will ensure that the sky 
does not fall on future therapeutic innovation.
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INTRODUCTION

For those affected by chronic illnesses, such as cancer or multiple sclerosis, 
prolonged pain management is critical.1 Unfortunately, however, there are not 

1. '11��DP��LK:?8IK�<K�8C�
��D<1>51:/1�-:0�!-:-3191:@�;2��4>;:5/�$-5:��9;:3�$-�
@51:@?�C5@4�#@41>��;9<81D��4>;:5/��;:05@5;:?
�����
�
���%��+�
�����
�������������W(8E�
8>@E>������� :?IFE@:� ?<8CK?� :FE;@K@FEJ� @J� 8� J@>E@=@:8EK� :?8CC<E><�� �� �����<KK<I�D8E8><D<EK� F=�
:?IFE@:�G8@E�8DFE>�:FDGC<O�G8K@<EKJ�:FLC;�C<8;�KF�J@>E@=@:8EK�@DGIFM<D<EKJ�@E�?<8CK?�JK8KLJ
�



45353-stl_34-2 Sheet No. 49 Side A      06/22/2023   10:03:31

45353-stl_34-2 S
heet N

o. 49 S
ide A

      06/22/2023   10:03:31

3. BEARDALL 311-343_062123.DOCX.DOCX (DO NOT DELETE) 6/21/23 10:35 AM

2023] IS THE SKY REALLY FALLING? 313

great options to control serious and long-term discomfort. Given the widespread 
addiction epidemic that plagues our country2 and the many uncomfortable side 
effects associated with narcotic painkillers,3 doctors are hesitant to prescribe opi-
oid medications for longer than brief periods of time.4 This leaves non-narcotic 
pain medications, such as acetaminophen, ibuprofen, and aspirin, for long-term 
pain control.5 Yet these drugs are not as powerful as their narcotic counterparts, 
such as hydrocodone or oxycodone, that can treat moderate to severe pain.6

Researchers estimate that about twenty percent of all U.S. adults experience 
chronic pain every day, leading to a loss of productivity estimated at about $300 
billion per year.7 Thus, the healthcare community and government have a vested 
interest in developing a non-narcotic pain therapy that does not lead to uncom-
fortable side effects and can attack moderate to severe pain. Subsequently, inno-
vation is necessary to meet the need for a non-addictive pain management option 
that will simultaneously address our country’s chronic illness and opioid epidem-
ics.8 This example highlighting the need for a non-narcotic pain medication elu-
cidates the importance of medical innovation, but represents just one of many 
areas where society would benefit from pharmaceutical advancement.

One potential avenue to search for these advances is in repurposing natural 
products for therapeutic use. Many therapeutic drugs are already derived from 
nature,9 and researchers emphasize that natural products remain a promising area 
for future research, particularly in the field of pain management.10 But in 2013, 
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the Supreme Court sharply limited the patentability of natural products in Asso-
ciation for Molecular Pathology v. Myriad Genetics,11 leading some to worry 
that natural product innovation would subside—particularly with regard to ther-
apeutics, where patents have played an important role in development.12 Patents 
are so crucial to the development of pharmaceutical therapeutics because of the 
need to conduct rigorous and expensive clinical trials before even applying for 
drug approval from the FDA. Because of this historic relationship between pa-
tents and pharmaceutical therapies, academics and researchers alike have pro-
claimed that post-Myriad, “the sky is falling” on the development of future ther-
apeutics derived from natural products.13

Because of fears that Myriad and other recent patentable subject matter eli-
gibility cases will lead to less innovation as patents become harder to come by, 
there has been a great deal of recent focus on reforming the patent eligibility 
statute to abrogate the Court’s recent case law.14 In 2019, Senate hearings were 
held to assess the impact of Myriad and related cases, and in 2021, the Depart-
ment of Commerce, Patent and Trademark Office (USPTO) requested public 
comments to assess the impact of current patent eligibility jurisprudence on in-
novation.15 But there is still little rigorous evidence of how Myriad and its family 
of cases have affected innovation in general, and of promising therapeutics de-
rived from products of nature in particular.

This Note seeks to fill this gap by contributing new evidence to the debate. 
It does not, however, make broad conclusions, such as recommending that Myr-
iad be reversed. Instead, it simply aims to add facts to the conversation about 
Myriad’s actual impact and show that post-2013, there has been at least some
negative impact on therapeutic innovation. While a review of lower court deci-
sions may suggest that Myriad’s impact has been negligible, the case has made 
a greater impact during initial patent examination. A review of post-2013 cases 
before the USPTO’s Patent and Trial Appeal Board (PTAB) shows that there are 
patent applications being rejected under a Myriad standard.

Additionally, through investigative research, this Note presents the case of 
Mambalgin-1, a novel contribution that answers the call by intellectual property 
academics for more evidence of discontinued projects due to patent eligibility 
concerns. A peptide found in Black Mamba venom that possesses painkilling 
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qualities and little-to-no patient side effects, Mambalgin-1 was not pursued as a 
commercial therapeutic because of Myriad-related concerns.16 Therefore, while 
the sky has not fallen en mass, this new case study shows that at least a few 
chunks have left the atmosphere. Or put differently, there is specific evidence 
that Myriad has negatively impacted at least some innovation and development. 
How significant these impacts are, and whether these negative impacts outweigh 
Myriad’s benefits, remain questions for future research. 

This Note proceeds in three parts. Part I describes recent judicial limits 
placed on patentable subject matter and unpacks the Myriad decision and reac-
tions to its holding. Part II evaluates Myriad’s actual impact in three ways. Part 
II.A addresses current views on the patent system’s general impact on research 
and development. Part II.B contributes the first review of Myriad’s impact in 
lower courts and at the PTAB, with a specific focus on therapeutics derived from 
natural products. Part II.C highlights new comments submitted to the USPTO 
from concerned members of the biotech community with regard to Myriad’s im-
pact on therapeutic development. It also offers the story of Mambalgin-1, an un-
pursued natural therapeutic with the potential to alter chronic pain management. 
While the novel case study presented is but one instance of Myriad deterrence, it 
is concrete evidence that Myriad has had an impact on therapeutic development 
and that patents do impact innovation. Part III provides non-patent options, such 
as longer periods of regulatory exclusivity, increased grants and direct funding, 
and tax credits, that can be used to spur natural therapeutic innovation under the 
shadow of Myriad.

I. MYRIAD’S LIMITS ON PATENTING PRODUCTS OF NATURE

While Myriad is the focus of this Note, it is but one string in the web of 
patentable subject matter restraints. Part I delineates the current statutory and 
judicial limits placed on patent eligibility and describes where Myriad falls in 
this legal environment. It also describes the Myriad holding in detail and the re-
actions that followed this decision. 

A. Recent Judicial Limits on Patent Eligibility  
In exchange for the right to exclude others from their invention, the U.S. 

Patent Act imposes a number of requirements for obtaining a patent.17 In partic-

��� /<C<G?FE<� $EK<IM@<N�N@K?�/?FD8J�(8K?<IJ
� +I<J@;<EK� 8E;�� *
��CC@<M<O��FIG��
�!<9���
�������6?<I<@E8=K<I�(8K?<IJ�$EK<IM@<N7��

��� '11�31:1>-88E����0�.����SS���������������



45353-stl_34-2 Sheet No. 50 Side B      06/22/2023   10:03:31

45353-stl_34-2 S
heet N

o. 50 S
ide B

      06/22/2023   10:03:31

3. BEARDALL 311-343_062123.DOCX.DOCX (DO NOT DELETE) 6/21/23 10:35 AM

316 STANFORD LAW & POLICY REVIEW [Vol. 34:311

ular, four statutory provisions outline the core legal requirements for patentabil-
ity.18 Section 102 requires that the claimed invention is novel.19 Section 103 es-
tablishes a non-obviousness condition, demanding that the claim in question does 
not cover trivial alterations to previously known inventions.20 And Section 112 
necessitates a clear disclosure of the invention, including information that will 
allow a person having ordinary skill in the art (PHOSITA) to make and use the 
claimed invention without undue experimentation.21 But it is Section 101 that is 
of primary relevance to this Note’s inquiry: the requirement of subject matter 
eligibility.22

Even if an invention is new, non-obvious, and adequately disclosed, a patent 
will be denied if the claimed invention does not fall within one of four broad 
statutory categories, as a “process, machine, manufacture, or composition of mat-
ter.”23 The broad statutory language of Section 101 may appear all-embracing, 
but since the Patent Act’s ratification, a number of implicit judicial limits have 
been attached to restrict the apparent breadth of the four patentable subject matter 
categories.

The Supreme Court has long struggled to clarify what is patentable subject 
matter and what is not; in so doing, they created unclear boundaries of subject 
matter limits.24 In an attempt to provide a modern and coherent framework for 
delineating the extremities of patentable subject matter, the Court specifically 
addressed Section 101 in 1981 when it excluded “[l]aws of nature, natural phe-
nomena, and abstract ideas” from the safe harbor of patentability, regardless of 
whether claimed inventions fall under one of the four Section 101 categories.25
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The Court has justified this Section 101 carve out as necessary to avoid the “mo-
nopolization of [the basic tools of scientific and technological work that] . . . 
might tend to impede innovation more than it would tend to promote it.”26 While 
the Court intended to protect the “progress of science,”27 their attempt to promote 
ingenuity led to an unclear understanding of what “laws of nature, natural phe-
nomena, and abstract ideas” include. 

Beginning in 2010 and ending in 2014, the Court attempted to further clarify 
when “laws of nature, natural phenomena, and abstract ideas” are sufficiently 
transformed and thus “significantly more” than the unpatentable subject matter 
the claimed invention builds off of.28 The Court took on four subject matter cases 
during this five-year period: Bilski v. Kappos,29 Mayo Collaborative Services v. 
Prometheus Laboratories,30 Ass’n for Molecular Pathology v. Myriad Genet-
ics,31 and Alice Corp. v. CLS Bank Int’l,32 now affectionately called the “Alice
Quartet.”33 In doing so, the Court quickly altered the landscape of patent subject 
matter eligibility. 

Bilski and Alice handled the patentability of business methods. In Bilski, a 
2010 case, the Court (1) rejected the rigid Machine-or-Transformation Test;34

and (2) affirmed the Patent Office’s rejection of an application because the 
claimed invention—a method for “managing the . . . risk costs of a [sale]”35—
was an “abstract idea.”36 The Court reasoned that the patent’s claim was indis-
tinguishable from “a fundamental economic practice [that has long been accepted 
as an abstract idea] prevalent in our system of commerce.”37 Here, the Court 
proved their unwillingness to allow inventors to preempt the public from using 
basic abstract concepts long utilized by society. In 2014, the Supreme Court 
again found a business method, in addition to a system for managing risk, to be 
an ineligible “abstract idea” in Alice v. CLS Bank.38 The Court found the financial 
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method and system to be abstract ideas made up of “purely conventional” steps.39

The fact that these generic steps could be performed on a computer was not 
enough to make the inventions eligible for patent protection.40 The Bilski and 
Alice decisions have remained particularly controversial and relevant in a soft-
ware context.41

Mayo moved beyond business and technology and deeper into the world of 
science, handling diagnostics and products of nature. In Mayo, the patent at issue 
was a diagnostic test used to decide how to treat a gastrointestinal disorder.42

Again, the Court ruled the patent application ineligible due to subject matter con-
cerns, finding that the claimed invention was a “law of nature” in every practical 
sense.43 The relationship between metabolite levels and the ideal drug dosage 
was found to solely reiterate “well-understood, routine, [and] conventional ac-
tivity” that was inherent in a law of nature (how an afflicted body naturally re-
sponds to the innate components of a drug and how this reaction should be han-
dled to cure illness).44 It was thus clarified that a “patent . . . [can]not simply 
recite a law of nature” and apply it at a high level of generality, but must also 
supply a sufficiently inventive concept.45 In effect, Mayo “set forth a framework 
for distinguishing patents that claim laws of nature, natural phenomena, and ab-
stract ideas from those that claim patent-eligible applications of those con-
cepts.”46 This framework for determining Section 101 patent eligibility was fur-
ther solidified in the form of a two-step test in Alice: First, the court must decide 
whether the claims at issue are directed to a patent-ineligible concept. Then, the 
court must look to whether the claim’s elements, considered both individually 
and combined, transform the nature of the claims into a new patent-eligible sub-
ject matter.47

B. The Myriad Decision
At issue in Myriad was a patent that “claimed isolated human genes related 
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to breast and ovarian cancer.”48 The case was brought by twenty plaintiffs who 
were backed by the American Civil Liberties Union. They ranged from geneti-
cists and doctors to medical organizations and cancer patients.49 The invigorated 
plaintiffs were concerned that Myriad Genetics’ claim to BRCA1 and BRCA2 
(the human genes (gDNA) at issue) had led to a monopoly over the female cancer 
diagnostics market.50

Myriad elicited remarkable attention within the legal, medical, and biotech-
nology communities, as well as with the general public; over fifty amicus briefs 
were filed51 and nearly every major news publication covered the litigation.52

Debate over Myriad’s impact on medical research,53 health care,54 patent inno-
vation,55 and bodily autonomy ensued.56
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Ultimately, the Court unanimously found the genomic DNA at issue to be 
ineligible for patent status because it claimed a “product of nature” that was not 
created by invention.57 Merely extracting and purifying DNA sequences from 
human cells found in nature would not make them patentable subject matter.58

Thus, it followed that isolating any “product of nature” from its innate environ-
ment would not yield patentability. In deciding this, the Court demonstrated a 
“strong prudential interest in keeping ‘nature’ outside the domain of patent eli-
gibility as well as a high degree of discretion in defining what comprises na-
ture . . .”59

In Myriad, the Court also found that complementary DNA (cDNA), which 
was synthesized through a process that would not normally happen without hu-
man intervention, was patentable subject matter because it was distinct from an-
ything that could be found in nature.60 Yet “[t]he exclusion of gDNA from pa-
tentable subject matter has garnered much of the attention directed to the Myriad
decision; the inclusion of cDNA less so,” given that the exclusion of isolated 
gDNA from patentable subject matter was the most shocking and unpredictable 
part of the Court’s analysis.61 Consistent with this trend, this Note focuses on the 
language of Myriad which excludes gDNA and future isolated products of nature 
from patentable subject matter. 

C. Reactions to Myriad

The Myriad decision led many legal scholars and biotechnology profession-
als to claim that “the sky [was] falling.”62 In other words, critics asserted that if 
natural products were no longer patentable, then fewer biotechnology therapeu-
tics derived from isolated natural products would be pursued, since a loss of pa-
tent protection would result in less investor interest.

For example, Jeffrey Lefstin testified at a Senate Judiciary Committee hear-
ing that current requirements have “virtually eliminated patent protection for 
many new diagnostics and other discovery-based inventions.”63 Similarly, the 
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American Intellectual Property Law Association (AIPLA), a community com-
prised of academics and interested practitioners, has expressed that “the current 
state of patent eligibility jurisprudence adversely affects the public by decreasing 
incentives to invest in the development of products that will improve individuals’ 
quality of life and the public health.”64

The biotechnology community agrees with these concerns. Because many 
biotechnological products are not novel chemical structures, but naturally occur-
ring products,65 biotech companies emphasize that, particularly for start-up com-
panies, “patents covering such products are incredibly important.”66

But although legal academics and biotechnology companies alike have 
claimed that Myriad’s impact has been profound, “empirical research has found 
little direct evidence of chilling effects.”67 Claims of acute influence on biotech-
nology innovation have typically lacked evidence, supporting anecdotes, or con-
crete examples of deterrence. In other words, “a lot of ink has been spilled spec-
ulating on the impact of the decision, yet many questions remain unanswered,” 
including whether Myriad has impacted health care in the way many have 
claimed.68

One of the only concrete examples of Myriad’s genuine impact on biotech-
nology development was provided at the Berkeley Center for Law & Technology 
Section 101 Workshop, which addressed patent eligibility challenges.69 At this 
conference, participants explicitly discussed Myriad’s isolated impact on re-
search and development. Attendees lamented about “how the loss of patent pro-
tection for isolated and purified natural products further limits the range of bio-
science advances where investors can[ ] expect rewards from their 
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investments.”70 Additionally, according to the final report derived from the con-
ference:

An attorney with a strong bioscience background provided several concrete ex-
amples of important scientific research that was experiencing funding difficul-
ties as a result of the shift in patent eligibility standards: cytotoxins derived from 
sea organisms (purified natural products) that could be used in treating tissue 
sarcoma; genes relating to particular genetic mutations; and snake toxins used 
for treating multiple sclerosis.71

However, beyond the comments made by this undisclosed conference at-
tendee, reference to Myriad’s impact has been largely speculative and inconclu-
sive.72 “In general, commentators agree[] that the Court decisions in Bilski,
Mayo, Myriad, and Alice have had a significant impact on the scope of patent 
eligible subject matter.”73 But what is not clear is whether they have affected 
anything that matters, such as innovation outcomes in the real world. This uncer-
tainty is substantiated by congressional findings. In the recently published 
USPTO report to Congress titled Patent Eligible Subject Matter: Public Views 
on the Current Jurisprudence in the United States, it is clear that there are vary-
ing views on how Myriad (and other patentable subject matter cases) has affected 
innovation and investment.74 This Note seeks to begin to fill this gap by address-
ing whether Myriad has directly influenced biotechnology development, partic-
ularly with regard to therapeutics.
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II. MYRIAD’S IMPACT ON THERAPEUTIC DEVELOPMENT

The impact of Myriad and other patent eligibility cases cannot be resolved 
from prior theoretical or empirical work with regard to the patent system’s im-
pact on innovation outcomes. Thus, Part II will highlight Myriad’s isolated im-
pact on therapeutic development. First, the patent system’s ambiguous impact on 
innovation in general will be addressed, followed by the first look into Myriad’s
impact in lower courts and at the USPTO on therapeutics derived from natural 
products. Part II will then conclude with stories of therapeutic innovation that 
was deterred because of Myriad, most prominently the newly uncovered story of 
Mambalgin-1, a snake toxin with healing properties left unpursued. This case 
study is a novel contribution and a direct answer to the question of whether the 
patent system affects innovation results. 

A. But First, the Patent System’s Ambiguous Impact on Innovation 
Evaluating whether Myriad has affected innovation outcomes in the biotech-

nology community is a difficult question to isolate, as it is situated within a 
broader, unanswered inquiry: whether patents impact research investment at all. 

Scholars are not clear whether limits on patent eligibility, such as Myriad
and its family of subject matter cases, affect innovation.75 Not only is the answer 
to this question “theoretically ambiguous,”76 but attempts to resolve it through 
empirical evidence have produced mixed results.77

For example, Michele Boldrin and David K. Levine argue that there is no 
evidence that patents increase innovation.78 In their book Against Intellectual 
Monopoly, they use many case studies to suggest that patents actually discourage 
research and development.79 Similarly, Petra Moser has offered evidence that 
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many world-changing innovations came from countries without patent protec-
tion, suggesting that patents are not necessary for innovation.80

Yet other evidence suggests that the patent system does encourage new de-
velopments. Jacob Moscona provides causal evidence that the promise of a pa-
tent increased development in the plant biotechnology industry.81 Additionally, 
there is research that shows a potential relationship between patents and cancer 
drug development, although this evidence is not conclusive.82

After synthesizing the limited and inconclusive empirical evidence regard-
ing the patent system’s impact on innovation, Maya Durvasula, Lisa Ouellette, 
and Heidi Williams suggest that “given the very small number of studies offering 
a rigorous causal test of how patents affect research investments . . . we currently 
lack sufficient evidence to inform the question of whether strengthening the pa-
tent system . . . would increase research investments and innovation.”83 They 
further this observation by claiming that “[i]t is unclear whether patent eligibility 
limits increase or decrease innovation in biomedical markets.”84 Their sentiments 
push back against those in the biotechnology field who claim that “the sky is 
falling” post-Myriad. In fact, they suggest that in order to evaluate the impact of 
patentable subject matter case law “observed changes must be benchmarked 
against a ‘counterfactual’ scenario: what would investments have looked like had
there been no policy change?”85 Of course, they concede that true counterfactuals 
are impossible to witness, but their logic inspires a goal of identifying “plausible 
[if not probable] counterfactuals . . . from which we can disentangle the effects 
of patentability restrictions from other trends in the economy.”86

Evidence arguing that Alice and Mayo have both encouraged and harmed 
biomedical innovation has been contemplated,87 but has not yielded definitive 
results with regard to Myriad in isolation. With respect to this potential inquiry, 
Durvasula, Ouellette, and Williams note that:

Such survey data and anecdotes are valuable insofar as they provide practitioner 
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perspectives on the patent system. However, survey data and anecdotes are un-
able to provide a counterfactual, and thus cannot support a causal conclusion 
about how Alice/Mayo [or Myriad] has affected research investments. For ex-
ample, historical investments into medicines derived from natural sources were 
made at a time when such inventions were eligible for patent protection, but that 
fact is insufficient to demonstrate that patent protection was necessary for their 
development. Furthermore, patent protection is still available on a number of 
aspects of therapeutics derived from natural sources. More comprehensive anal-
ysis of projects that were discontinued due to patent eligibility concerns would 
provide a promising avenue for future empirical work.88

This Note intends to answer the call for “[m]ore comprehensive analysis of 
projects that were discontinued due to patent eligibility concerns,”89 specifically 
with regard to Myriad and its impact on the development of therapeutics derived 
from natural products. The uncovered story of Mambalgin-1, highlighted in Part 
II.C.2, particularly adds empirical depth to the question posed in this Note; it 
provides an explicit counterfactual that can support a causal conclusion about 
how Myriad has affected research investments. 

B. Applying Myriad to Therapeutics Derived from Natural Products in the 
Lower Courts and at the USPTO’s Patent Trial and Appeal Board 
Contrary to some expectations, Myriad has made little impact in the courts 

so far with regard to therapeutic inventions. In the lower courts, Myriad has 
hardly made a drop in the ocean. A slightly larger splash has been made at the 
USPTO’s Patent Trial and Appeal Board (PTAB), but nothing significant in 
comparison to the impact some commentators expected Myriad to have on ther-
apeutic development in the courts.90

Mark Lemley and Samantha Zyontz recently created a dataset that coded 
“every district court decision and subsequent appeal[] to the Federal Circuit in-
volving patentable subject matter” post-Alice by inventive category.91 One of 
their dataset’s categories is “biotech/life science” decisions.92 From the Alice de-
cision in 2014 to June 2019, Lemley and Zyontz noted eighty-five biotech/life 
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science decisions that relied on Mayo, Alice, and/or Myriad as primary author-
ity.93 Of these eighty-five decisions, most addressed diagnostic claims ruled un-
patentable under Mayo.94 And of the few cases directed at non-diagnostic claims, 
all but one confronted medical techniques, processes, or methods.95 The sole fed-
eral case to address claims of therapeutics derived from isolated natural products 
during this period was Natural Alternatives International v. Allmax Nutrition, 
and it only addressed the isolated nature of the product in question as dictum.96

Additionally, the supplement in question, while intended to improve health, was 
a dietary supplement that could be marketed without evidence of efficacy, in 
contrast to drug products that require FDA approval on the basis of costly clinical 
trials.97 The economics of developing a new dietary supplement thus do not par-
allel the types of pharmaceutical therapies this Note is focused on, including 
therapies that have the potential to significantly impact modern medicine and the 
care we provide to patients with chronic illness.

In Natural Alternatives, the claim at issue is an amino acid called beta-ala-
nine in “human dietary supplement” form.98 Here, the plaintiff claimed that the 
inventive concept was placing “a specific dosage of beta-alanine into a human 
dietary supplement.”99 The Court, however, found that “placing a natural sub-
stance into a dietary supplement is a conventional activity, [and therefore] em-
ploying a dietary supplement to administer the beta-alanine, a natural phenome-
non, is insufficient to render claim 1 patent eligible.”100 The plaintiff also tried to 
argue that “when beta-alanine is isolated from the dipeptide, carnosine, beta-al-
anine has different properties than carnosine.”101 But the court struck down this 
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secondary argument with a quick reference to Myriad, albeit in a footnote.102

Since June 2019, only one other federal decision has focused on therapeutics 
derived from products of nature—and it also involved a dietary supplement ra-
ther than a pharmaceutical therapy.103 In Chromadex v. Elysium Health, the court 
relied on Myriad to invalidate a claim covering “isolated nicotinamide riboside 
(NR), a naturally occurring form of vitamin B3.”104 The plaintiff asserted that 
their claim could be distinguished from Myriad in that “[t]he characteristics of 
the claimed compositions dramatically distinguish those compositions from nat-
urally occurring NR”105 because the isolated NR is “stable, bioavailable, and suf-
ficiently pure,”106 which allows it to “reach the bloodstream, enter the cell, and 
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328 STANFORD LAW & POLICY REVIEW [Vol. 34:311

provide therapeutic effect.”107 The district court, however, relied on Myriad to 
shut down this reasoning, stating that “the Supreme Court unanimously rejected 
this line of argument . . . .”108

Beyond these two references to Myriad—one cursory and one more substan-
tive—no other lower court decisions have used Myriad to reject (or uphold) the 
patentability of a therapeutic derived from a natural product. And there have been 
no cases addressing the patent eligibility of pharmaceutical products derived 
from nature. There simply has not been a tsunami—or even a trickle—of litiga-
tion eliminating patents for naturally derived therapeutics as some feared. Thus, 
the sky is certainly not falling in the federal courts.

There is evidence, however, that Myriad has made a slightly larger splash at 
the USPTO. The PTAB, the adjudicative body of the USPTO, is affirming rejec-
tions of patent application claims of therapeutics derived from natural products 
on patent eligibility grounds under Myriad.109 This is clear from a search of post-
Myriad PTAB decisions and recently submitted comments to the USPTO regard-
ing Congress’s Patent Eligibility Jurisprudence Study.110

In terms of post-Myriad PTAB cases that have addressed therapeutics de-
rived from natural products, two hundred eight results appear.111 Certainly not 
all of these cases dealt with therapeutics or led to the rejection of patents solely 
under a Myriad analysis, but some did. Therapeutic cells capable of repairing 
cardiac tissue,112 an amino acid protein able to regenerate healthier cells,113 and 
a potato protein that possesses pharmaceutical and therapeutic enzymes114 are all 
examples of therapeutic inventions derived from natural products that have been 
rejected as patent ineligible at the PTAB.
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2023] IS THE SKY REALLY FALLING? 329

Comments submitted to the USPTO add to the list of patent applications for 
therapeutics that have been rejected by patent examiners under Myriad. For ex-
ample, Novartis, one of the largest pharmaceutical companies in the world,115

claims that they have been denied therapeutic patents because of Myriad-induced
Section 101 issues.116 One of their rejected inventions includes: 

a novel “pharmaceutical composition” to treat osteoarthritis, made up of a mod-
ified protein that does not exist in nature, which was found to be an ineligible 
“product of nature,” despite the fact that the sequence was different from that 
of any natural protein, and that the desired medical effect was present only in 
our modified product.117

Given the example provided by Novartis, as well as the other apparent PTAB 
rejections available on Westlaw, it is clear that patents for therapeutics derived 
from natural products are being rejected more frequently than patents in federal 
courts. For companies and investors contemplating whether to pursue clinical 
trials for promising natural therapies, rejection by the USPTO might be cause for 
concern and influence eventual commercial development.

The sky is certainly not falling for therapeutics post-Myriad in federal courts. 
And while the effect of Myriad has been felt more acutely during patent exami-
nation, the impact has not been overwhelming, as some critics expected. This 
review, however, does not address Myriad’s impact on innovation, as the rejected 
patents at issue claimed creations that were still invented under a Myriad regime. 
To capture whether Myriad has deterred innovation, this Note turns to first-hand 
accounts of unpursued therapies.

C. Unpursued Therapeutic Innovation 

1. Stories Submitted to the USPTO 

While a review of federal judicial decisions shows that the most worrisome 
concerns about Myriad’s effect on innovation have not been realized,118 this does 
not mean that Myriad’s impact has been non-existent. As evidenced in Part II.B, 
there are claims to natural therapeutics being rejected by the USPTO because of 
Myriad, even though they may represent novel and nonobvious inventions. Ad-
ditionally, members of the biotech community have shared stories that represent 
concern with how Myriad and other Supreme Court Section 101 patent eligibility 
cases have affected innovation.

Most recently, this discontent was shared with the USPTO in 2021 during 
the comment period for Congress’s Patent Eligibility Jurisprudence Study, an 
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330 STANFORD LAW & POLICY REVIEW [Vol. 34:311

inquiry into how “the current jurisprudence has adversely impacted investment 
and innovation in critical technologies like . . . precision medicine, diagnostic 
methods, and pharmaceutical treatments.”119 Approximately twenty-two submis-
sions came from the life sciences community, many noting innovation and de-
velopment concerns.120

Corey Salsberg, Vice President of Global Head IP Affairs, submitted a com-
ment on behalf of Novartis.121 He noted that his company has “been denied patent 
claims through Section 101 rejections on a range of technologies of potential 
benefit to patients that plainly fit the statutory categories of eligible subject mat-
ter, and that should have granted under any sensible approach to eligibility.”122

These rejected patents include the modified protein capable of treating osteoar-
thritis previously mentioned in Part II.B. 

Salsberg added that:
Losing patents and claim scope can have significant impact on innovation. 
While we rarely make investment decisions solely on the basis of a single pa-
tent, the accumulated loss of patents in a field or project over time significantly 
undermines our ability to continue to devote substantial resources to that field 
or project. At a minimum, such losses—particularly if they involve a patent that 
proves important for the protection of a commercial form of an invention—
represent one more risk in a field where the scientific, technological, regulatory 
and market odds are already stacked significantly against us.123

Genentech, the self-proclaimed “first biotechnology company, with a long 
history of solving the toughest medical problems”124 submitted an eleven-page 
letter to the USPTO expressing concern that U.S. patent jurisprudence has un-
duly restricted life science innovations, “including those deliberately engineered 
to be closer to nature—that are the future of medicine.”125 The company wrote:

For example, our personalized cancer therapeutics that are currently in devel-
opment are a promising form of treatment that use nucleic acid sequences en-
coding a portion of a patient’s own tumor to stimulate the patient’s immune 
system to fight the tumor. Because they are tailored to a specific patient, these 
more natural treatments have the potential to be more effective and less harmful 
than conventional therapeutics, leading to more positive, long-lasting health 
outcomes for patients. Yet under the current patent eligibility jurisprudence, 
these revolutionary therapeutics may not be patent eligible.126
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Genentech also added that “microbiome [the study of behavior, interactions, 
and functions of microbial communities within a specified environment127] is an-
other emerging area in biology and medicine.”128 They continued that:

Only in the last several years has it become clear that the complex collections 
of bacteria found on our skin, in our gut, and elsewhere can play a vital role in 
our physical health and our reaction to certain medicines. Our scientists are re-
searching medicines based on gut microbiome bacteria taken from patients 
which can then be carefully selected, and used to create medicines for patients—
for example, for the treatment of inflammatory bowel disease. “Obtaining pa-
tent protection is essential for the development of [microbiome] therapeutics,” 
yet the ability to do so has been affected profoundly by the state of patent eligi-
bility jurisprudence simply because these medicines are derived from natural 
products.129

The Wisconsin Alumni Research Foundation (WARF), the University of 
Wisconsin’s patenting and licensing branch, also submitted a comment of par-
ticular interest to this Note.130 They claimed that they:

have already begun to encounter the consequences of this uncertainty in our 
collaborations with UW-Madison researchers who are studying the naturally 
occurring substances that could generate the next generation of antibiotics. We 
have begun to explore foregoing domestic patenting in favor of foreign patent 
protections, and our contacts with industry suggest operations based overseas 
will be more likely to attract investors.131

Of course, it should be acknowledged that these comments were submitted 
to the USPTO with a strong agenda of rolling back patentable subject matter 
jurisprudence. But these newly released comments still represent stories of ob-
structed innovations from leaders in the biotechnology industry and add empiri-
cal depth and rigor to this discussion. They add to the limited evidence of Myr-
iad’s impact on innovation, including the anonymous comments made at the 
Berkeley Section 101 workshop.132 However, just like the Berkeley 101 com-
ments, the USPTO claims of unpursued therapeutics are each no longer than a 
paragraph, if one sentence. Thus, claims of hampered innovation due to Myriad-
related concerns have been limited in detail and have lacked the in-depth recount-
ing and explicit facts likely to move the public and Congress. There is a lack of 
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stories that detail promising therapeutics unpursued because of the status of pa-
tentable subject matter jurisprudence. This Note seeks to begin to fill this gap 
and add greater empirical depth to the inquiry concerning Myriads direct effect.

2. The Story of Mambalgin-1 

At the Berkeley 101 workshop, the most specific examples of patent eligi-
bility case law having a negative effect on research investments were the men-
tions of “cytotoxins derived from sea organisms . . . that could be used in treating 
tissue sarcoma” and “snake toxins used for treating multiple sclerosis” that were 
“experiencing funding difficulties” because of Myriad and patent eligibility ju-
risprudence.133 However, while these were listed as “concrete examples” of sci-
entific research that encountered challenges because of Myriad concerns, the 
workshop report lacked supplemental evidence that might have a greater influ-
ence on conversations regarding the current status of patent eligibility standards 
and the potential changes that ought to be considered because of Myriad’s unin-
tended failures.134 I therefore sought out the details that would turn one of these 
exciting “examples” of deterrence into a comprehensive story of lost potential 
and social impact.

By emailing attendees of the Berkeley 101 workshop, I was able to track 
down Thomas Mathers, the now President and CEO of the clinical stage biotech 
company, Allievex Corporation, and the original source of the snake toxin ex-
ample.135 Mathers is also a partner at Pappas Capital, a venture capital firm “laser 
focused on the life science sector.”136 Mathers generously agreed to expound on 
the “snake toxin” story through an interview. The following case study is derived 
from my interview with Mr. Mathers, supplemented by independent investiga-
tive research to fill small gaps in his otherwise-precise memory.137
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In 2010, Mathers was the Director of Peptimmune, Inc, a life sciences com-
pany that provides products and services to prevent and treat multiple sclerosis, 
Chron’s Disease, and Rheumatoid arthritis.138 At the time, this company had ex-
pertise in making long peptides in solid phase synthesis and designing these pep-
tides for development as therapeutics.139 It was during this year that Mathers be-
came interested in research emerging from the University of Nice Sophia 
Antipolis in France under the direction of Eric Langueglia, a faculty member at 
the University’s Institute of Molecular and Cellular Pharmacology.140 Mathers 
explained that the University did “a lot of work looking at venom derived pep-
tides in acid sensing ion channels.”141 He further described how ion channels in 
the spinal cord—that are heavily populated with venomous peptides—can be 
used to curb pain in the spinal region.142

Until this point, venoms from marine snails were the primary focus of venom 
derived peptides and spinal pain reduction.143 During the early 2010s, venom of 
the Conus species (conopeptides) was thought to be the richest source of natu-
rally occurring peptides.144 Researchers worked to develop and improve a safe 
and effective therapy to reduce patient’s spinal pain, but toxicity remained a con-
cern throughout development of sea snail venom.145 The therapeutic window of 
the conopeptides remained close to zero, meaning that with every patient, it was 
uncertain whether the drug would solely reduce pain or also introduce symptoms 
associated with toxicity.146 This research was ultimately used to develop and 
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commercialize the drug Prialt, a non-opioid pain reliever synthetically derived 
from marine snail venom,147 but this medication still had (and has) side-effects, 
including hallucinations.148 It was clear that peptide pain therapies could still 
benefit from further research and development. Thus, when looking for the next 
great peptide therapy to support, Lingueglia’s research looked promising to 
Mathers.149

Mathers ultimately reached out to Lingueglia and his team to learn more 
about the potentials of snake venom.150 The university team explained that they 
had identified a venom drive peptide from the Black Mamba snake called Mam-
balgin-1.151 When a snake bites its prey, it envenomates it with all kinds of chem-
ical structures,152 including peptides such as Mambalgin-1. This peptide is in-
cluded in the Black Mamba’s venom to ensure that its victims don’t feel pain 
during envenomation; this allows a prolonged period of venom pumping.153 The 
University of Nice researchers shared that they had isolated the peptide, studied 
it in rats, compared it to Prialt, and concluded that Mambalgin-1 could treat rats 
better than the current market option and with fewer side effects.154 This led to 
Mather’s conclusion that if Mambalgin-1 had survived natural selection, then it 
was fit for a greater medicinal purpose. He believed it could fill the demand for 
a non-opioid pain reliever that induced less side-effects than the current commer-
cial option.155

Given Mambalgin-1’s potential as a commercial pain therapy, Mathers and 
Peptimmune got involved in the product’s licensing and development around 
2015, planning to quickly pitch the discovery to biotech investors.156 This was 
two years after the Court handed down the Myriad decision, which Mathers and 
his legal team read to mean that Mambalgin-1’s development as a natural product 
therapy would be unpatentable. Mathers knew that without the promise of pa-
tentability, investors would not take on the risk of Mambalgin-1’s development 
and commercialization.157

During our interview, Mathers described the way he has seen capital for-
mation work in the biotech space, a topic he is uniquely qualified to speak on as 
he has had a long career on both sides of venture capital, as a CEO and investor. 
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He explained that without the promise of a patent, investors will not be willing 
to take on the risk of new projects, particularly in the biotech and life science 
industry where there is about a ninety-percent likelihood of failure.158 He be-
lieves that this percentage, combined with zero promise of commercial exclusiv-
ity derived from a patent, will not entice any biotech investors, because venture 
capital firms search for opportunities that will promise commercial exclusivity 
for an extensive period of time. Mathers was resolute that no investor would in-
vest tens of millions of dollars (the amount he estimated would be necessary to 
bring Mambalgin-1 to the market as a safe and successful pain medication), tak-
ing all of the risk, when a patent would not be provided at the end of the devel-
opment process.159

For these reasons, Mathers knew that he needed to find a Myriad workaround 
to ensure that his potential therapy derived from natural snake venom peptides 
could be patented in the U.S. With this purpose in mind, he arranged a meeting 
with Michelle K. Lee, the then-Director of the USPTO.160 During his meeting 
with Lee, he made a passionate plea for an exception that would allow Mam-
balgin-1 to be patented as a new therapeutic. He promoted his natural sequence 
as a life-altering medicine that would not be pursued if denied patentability. 
Mathers described this meeting with Lee as unsuccessful. Therefore, he and his 
team at Peptimmune made the decision to pull the plug on successive Mam-
balgin-1 development and end the search for interested investors.161

During our interview, Mathers declared that he is convinced “to this day that 
Mambalgin-1 could be a very interesting therapeutic,” but that no one will de-
velop it because there is no promise of the lengthy commercial exclusivity period 
that a patent can provide.162 He believes that nature is efficient at optimizing its 
natural products for certain restorative purposes and expressed his admiration for 
the Black Mamba and how over its existence and evolution, the Mambalgin-1 
peptide has not been deleted. To Mathers, this means that it is clearly fit for a 
greater social purpose, but a purpose that will stay unpursued by biotech compa-
nies searching for lucrative and commercially exclusive opportunities as long as 
Myriad is good law.163
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Mathers concluded our interview by sharing that as a biotech CEO and life 
science investor, he “stays away from naturally derived products.”164 He has faith 
that naturally derived products hold the key to safe and effective therapies—as 
evidenced by successful methods of Chinese medicine—but that isolating active 
compounds to create natural medicine is not an investible strategy in the biotech 
space. He labeled this an unfortunate, but “natural consequence [of] Myriad.”165

While this case study is subject to the counterfactual concerns that plague all 
instances of reflection, I believe it is less prone to hindsight bias because Mathers 
visited the USPTO in search of a Myriad exception for Mambalgin-1 and then, 
having not found a workaround, ceased work on the natural product therapeutic. 
This is evidence that but for Myriad, Mambalgin-1 would have been pursued by 
Peptimmune as an exciting new development. 

This story is not presented as evidence that Myriad was wrongly decided or 
should be reversed. Instead, it is offered as thorough evidence of a specific and 
promising innovation that was not pursued explicitly because of Myriad. Given 
the substantial uncertainty of whether Myriad has had any effect on therapeutic 
development at all, this Note presents evidence that it has in fact deterred inno-
vation in at least one concrete instance. The story of Mambalgin-1 begins to plug 
the hole that can only be filled with “[m]ore comprehensive analysis of projects 
that were discontinued due to patent eligibility concerns.”166

III. WHAT NOW?: A MYRIAD OF OPTIONS

Myriad was championed by the ACLU with good intent. They believed the 
case to be a pro-women’s-health “fight to take back our genes.”167 Additionally, 
one of the ACLU’s primary underlying themes of the case was a fear that grant-
ing patents for genes would “limit scientific research, learning and the free flow 
of information.168

The public carried their own host of concerns during the Myriad litigation. 
Angelina Jolie had just publicly shared her preemptive and successful testing for 
the BRCA1 and BRCA2 genes, as well as her concern about private companies 
creating monopolies over genetic testing.169 In theory, a genetic testing monopoly 
would prevent competition, leaving crucial diagnostics inaccessible and unaf-
fordable. During this time, readers were also devouring New York Times Best-
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seller The Immortal Life of Henrietta Lacks, which highlighted the ethical ques-
tions surrounding genetic information belonging to private entities.170 Various 
public interest groups submitted amicus curia briefs to the Court outlining con-
cerns regarding bodily autonomy,171 worries of limited cumulative research,172

and issues of quality healthcare access.173 Altogether, there was good reason for 
public concern and for the Court to rule in favor of Molecular Pathology.

But while the Myriad holding was undoubtedly a win for proponents of bod-
ily autonomy and cumulative innovation, the ACLU’s fear of stalled research has 
still materialized after a pro-plaintiff holding. Of course, as uncovered in Part 
II.B, Myriad has not led to judicial litigation over the patent eligibility of phar-
maceuticals derived from natural products. This may be because companies can 
still patent aspects of natural therapeutics, like the method of providing the dis-
covered natural product to patients with a certain disease.174 In the context of 
Mambalgin-1, for example, Mr. Mathers could have claimed the isolated pep-
tide’s ability to treat spinal discomfort in multiple sclerosis patients or some other 
knowledgeable application of the product.175 While method patents may not be 
as desirable as active ingredient patents,176 they still represent one way to elicit 
commercial exclusivity for some component of a natural therapeutic discovery. 

Therefore, this Note does not suggest that Myriad should be reversed. In-
stead, for policymakers who are concerned about insufficient incentives for re-
search on natural therapeutics like Mambalgin-1, this Note offers a toolkit of 
solutions outside the patent system. Congress has shown continuing interest in 
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improving the landscape of Section 101 jurisprudence, but these patent eligibility 
concerns need not be addressed by amending the Patent Act. Instead, this Note 
offers alternative suggestions for how Congress can address insufficient incen-
tives and create new ones to ensure that promising therapeutics are developed, 
particularly for pervasive chronic illnesses that greatly disrupt society. This non-
patent policy toolkit includes increasing the period of regulatory exclusivity for 
therapeutics derived from nature, expanding funding opportunities available 
through the National Center for Complementary and Integrated Health, and ad-
dressing insufficient tax credits for therapeutic development. 177

A. Increase Regulatory Exclusivity Periods for Natural Therapeutics that Treat 
Chronic Illness 
Congress has already sanctioned a “separate system of regulatory exclusivity 

for many products requiring FDA approval before marketing,”178 which includes 
therapeutics. Current commercial protections include: 

The Hatch-Waxman Act [which] provides five years of exclusivity for any drug 
with a new active ingredient and three years for other drugs that require new 
clinical trials, the Biologics Price Competition and Innovation Act [which] pro-
vides twelve years of exclusivity for new biologics, and the Orphan Drug Act 
[which] provides seven years of exclusivity for new drugs that treat rare dis-
eases. An additional six months of exclusivity is available for drugs or biologics 
that undergo certain pediatric studies.179

“In the end, the best way for Congress to promote the development of un-
patentable drugs is through the FDA, by requiring the agency to withhold regu-
latory approval from generics for long enough to replicate the protection nor-
mally provided by patents.”180 Yet these periods of exclusivity are shorter than 
what patents for pharmaceuticals provide,181 which was the first concern raised 
by Mathers when asked whether alternative commercial exclusivity options were 
considered for Mambalgin-1 development.182 He explained that potential inves-
tors did not find the available commercial exclusivity periods satisfactory. He 
noted that the available options simply were not long enough to warrant taking 
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the risk inherent in therapeutic development, but suggested that a longer period 
of exclusivity might have triggered investment in Mambalgin-1 as a commercial 
therapy.183

You can [provide non-patent incentives] through providing commercial exclu-
sivity, right? So, you know, we do that through other mechanisms. So for orphan 
and rare diseases, for example . . . you are provided seven years of exclusiv-
ity . . . regardless of a patent . . . that’s a way to incentivize innovation outside 
of the patent system. The problem is, typically, those exclusivity periods typi-
cally are not . . . long enough payoff periods for investment . . . with that high 
failure rate.184

Mathers and his team needed something more. 
Benjamin Roin’s research provides additional support for Mathers’s senti-

ments. He has explained that “there is compelling evidence that the current peri-
ods of FDA-administered exclusivity are inadequate because pharmaceutical 
companies continue to screen drugs with weak patent protection out of their pipe-
lines.”185

Given the chronic illness epidemic in our country, the government has a 
vested interest in ensuring all potential therapies able to curb painful symptoms 
and mitigate other features of illness are developed, including those derived from 
products of nature. To facilitate this innovation, Congress should consider des-
ignating a commercial exclusivity exception for natural therapeutics that treat 
chronic illnesses, with a persuasive period of fourteen years. This length of time 
would match the average amount of commercial exclusivity provided to patented 
pharmaceuticals and ensure that lack of patentability does not affect investment 
for promising therapeutics. Fourteen years also falls within the range that Roin 
argues will spur innovation to the same extent as patent protection.186

B. Sufficiently Fund Grants and Direct Funding Opportunities at the National 
Center for Complimentary and Integrated Health 
The National Institutes of Health is the government agency tasked with bio-

medical and public health research.187 As stewards of this research, they not only 
undertake their own innovation, but allot competitive grants to scientists and bi-
otech companies pursuing cutting-edge biomedical work.188 The NIH also hires 
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and supports postdoctoral fellows to pursue health research and awards prizes to 
cutting-edge inventions.189 These efforts are influenced by the separate institutes 
and centers that the NIH oversees, including the National Center for Comple-
mentary and Integrated Health (NCCIH).190

One of the NCCIH’s primary goals is to catalyze “advances in natural prod-
ucts research . . . and support[] clinical studies of the use of natural products for 
symptom management, well-being, and health promotion.”191 They explicitly 
state a broad interest “in studying the biological activities of natural products, 
including studies in preclinical models for a wide variety of potential clinical 
indications,” “pain management via improved understanding of chronic 
pain[,] . . . developing new, nonaddictive pain treatments,” and better under-
standing “basic biological mechanisms of action of natural products.”192

The NCCIH offers natural product clinical trial resources and grants specif-
ically for early- and late-stage natural product therapy development.193 They even 
recently held a workshop titled “Natural Products and Pain: The Search for Novel 
Non-Opioid Analgesics” as a mechanism to support natural product pain man-
agement research, discuss specific research barriers in this area, and share op-
portunities, such as grants, prizes, and clinical trial support that are available 
through the NCCIH.194 Importantly, the NCCIH devotes “approximately 40 per-
cent of its budget to research related to pain and pain management.”195 Addition-
ally, the NCCIH has supported successful research and clinical trials that have 
led to positive products.196

Biotech companies can and should highlight the government supports pre-
sent at the NCCIH when pitching potential therapeutic projects to interested in-
vestors. However, in 2021, the federal government decreased the NCCIH’s 
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budget by $13.7 million.197 Going into the next fiscal year and every year there-
after, Congress should reinstate a budget that exceeds the 2020 budget of $151.9 
million and places value on the benefits of natural medicines. Additional funding 
can increase the amount of Research Project Grants that the NCCIH awards each 
year to promising innovations ready for clinical stage trials of natural product 
therapeutics.198

Additionally, the “NCCIH is also leading an effort to establish an Intramural 
Pain Research Center,” given its commitment to developing a non-narcotic pain 
killer.199 This center will “invest in pragmatic clinical trials of nonpharmacologic 
approaches for pain management.”200 It is still under development, but its efforts 
will include supporting new natural therapies that can reduce pain. Congress 
should support and fund the Intramural Pain Research Center. If it had been 
around in 2010, it might have led to the commercialization of Mambalgin-1 as a 
natural pain therapy. 

Benjamin Roin supports additional government funding being allocated to 
clinical trials. He notes that “potential benefits from government financing of 
clinical research are substantial, [but] funding for government-sponsored clinical 
trials is chronically in short supply, and recent spending cuts [for natural product 
research] reflect Congress’s unwillingness to commit necessary resources to im-
portant clinical research.”201 Further investment in NCCIH support of clinical 
trials through grants and direct funding is encouraged, particularly given their 
success with supporting trials.202

C. Create Federal Tax Credits for Clinical Trials of Natural Therapeutics That 
Treat Chronic Illness 
Given the pervasiveness of chronic illness in society and its contribution to 
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“[i]ncreased medical expenses, lost income, lost productivity, compensation pay-
ments, and legal charges,”203 the government has a financial interest in the de-
velopment of therapeutics. Ouellette notes that “R&D tax incentives are another 
significant source of support for biomedical research.”204 She further explains 
that:

The largest general R&D incentives in the current federal Tax Code are section 
174, which allows companies to deduct research expenses immediately rather 
than over a period of future years, and section 41, which provides a tax credit 
for companies that increase their R&D spending. Together, these provisions are 
estimated to cost U.S. taxpayers $11 billion in 2014 for all technologies, with 
the portion going to pharmaceutical R&D likely around $2 billion.205

Importantly, pharmaceutical companies can also claim the federal tax credit 
for twenty-five percent of the cost of clinical trials for rare diseases.206 This gov-
ernment policy should extend to clinical trials for chronic illnesses, which would 
capture products of nature targeted at the diseases that so greatly impact our 
country’s community health, productivity, and economic stability. 

CONCLUSION

Myriad was filed, litigated, and held under the banner of cancer care and 
bodily autonomy. But the results of this decision are far more nuanced than ini-
tially presented. Myriad has had dangerous implications for health and scientific 
research, but in ways beyond the ACLU’s concern over private control of human 
genes.

Since 2013, Myriad has not made much of an impact in the federal court 
system and there are still some medications derived from natural products being 
brought through the FDA approval process. However, there are claims of natural 
therapeutics being rejected by the USPTO, as illustrated by the identified PTAB 
cases and comments submitted to the USPTO by biotech companies. Yet these 
results do not capture the unpursued therapeutics that never reached the patent or 
FDA regulatory stage because of Myriad frustrations. Mambalgin-1 is evidence 
that a specific, promising innovation was not pursued specifically because of 
Myriad. Given the substantial uncertainty about whether Myriad has had any ef-
fect at all, this story represents thorough and moving evidence that Myriad has 
impacted social and medical gains. 
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This, of course, does not mean that Myriad should be reversed. It was de-
cided to ensure greater access to genetic testing and to facilitate cumulative in-
novation. But policymakers should be aware that Myriad has its downsides and 
non-patent incentives should be pursued to ensure that socially valuable natural 
therapeutics are researched and developed. Alas, if Chicken Little were a fully 
informed member of the biotech community, he would exclaim that “the sky has 
not yet fallen, but let us ensure that non-patentable therapeutics derived from 
nature are supported by other incentive mechanisms!” 


