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More than five years after the Supreme Court laid out 
the principles of patent eligibility in Mayo, Myriad, and 
Alice, judges, industry, and counsel continue to express 
difficulty in accepting and applying them. Recently, in 
Athena v. Mayo, a divided Federal Circuit denied a petition 
to rehear a panel decision that had excluded a diagnostic 
invention from patent protection, with eight concurring 
and dissenting opinions.1 Since Alice, over 40 petitions 
have been filed asking the Supreme Court to revisit its 
rulings.2 Congress is now looking into the issue, seeking 
stakeholder views on how to reform patent eligibility.3

None of these efforts will succeed to the extent they 
seek black letter rules. Patent eligibility is a gray area 
of the patent law, dependent on applying principles to 
a set of facts relating to what the invention purports to 
be and how it is claimed in a particular case. History has 
shown that searching for a rigid rule has always failed. 
Although the absence of a bright line test can be unset-
tling, a firm understanding of patent eligibility principles 
and relevant precedent, applied after a thorough under-
standing of a particular claimed invention at issue, can 
improve advocacy and provide reasonable predictability. 
Just as copyright law lives with the idea versus expression 
dichotomy, so should patent law be able to live with the 
abstract idea/law of nature/natural phenomenon versus 
application dichotomy.4 This article aims to navigate this 
subtle area of law and explore potential approaches to 
address the current state of patent eligibility issues.

Core Principles Driving 
Patent Eligibility 
Determinations

Although Section 101 of the Patent Act provides that 
patents may be awarded for the invention or discovery of 

“any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improve-
ment thereof,” over 150 years of US jurisprudence has 
established that patent protection cannot extend to 
abstract ideas, laws of nature, or natural phenomena.5 
Only useful applications thereof are patent eligible.6

This gatekeeping function of patent law ensures that 
(a) patents are awarded only when an inventor applies a 
concept or natural phenomenon for a useful result; and 
(b) inventors indeed claim that application, rather than 
seeking aggressively to monopolize the basic tools of sci-
entific and technological work which would impede inno-
vation rather than promote it.7

The gatekeeping function of patent eligibility also 
serves to ensure that what passes through the eligibility 
threshold on to the remaining elements of patent law is 
subject matter that the patent law is equipped to judge 
under the other requirements for patentability, includ-
ing novelty, adequacy of disclosure, and nonobvious-
ness.8 The late Chief Judge Archer of the Court of the 
Appeals for the Federal Circuit explained this concept 
in his prescient dissent in In re Alappat, where he fore-
shadowed that the majority’s simplistic rule (eventually 
eviscerated by Alice), enabling patent eligibility so long 
as a claim recited any structure, would lead to disastrous 
consequences (a prediction that came true with the State 
Street progeny of banking method patents).9 He used the 
hypothetical of a patent claiming a compact disc wherein 
the new structure consisted of the specific arrangement 
of pits in the plastic material that encodes a particular 
new song identified in the patent claim.10 The patent 
claims in such a case expressly recite a structure (rather 
than just the idea of the new song) and the claimed struc-
ture of the patent is novel (because the arrangement of 
pits defined by the song is a new combination).11 Yet, the 
invention clearly resides in the discovery of new music.12 
Because examiners have the burden of making rejec-
tions, and because patent law is not equipped to adjudge 
novelty and obviousness of arrangements of chords, lyr-
ics, and notes versus prior songs, the result of allowing 
that “invention” through the eligibility gate is a patent 
on music, which all agree is not the stuff  of patent law.13 
This thought experiment shows that the determination 
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of whether an invention or discovery passes through the  
§ 101 gate ensures that the remaining provisions of patent 
law, including novelty and nonobviousness over the prior 
art, can be meaningfully applied to the subject matter 
purporting to be the invention.14

As Chief Judge Archer explained in Alappat’s dissent 
over 20 years ago, and as the Supreme Court’s cases 
consistently hold, in determining patent eligibility, one 
should first ask the question: What does the patent claim 
(and the specification show) the invention is for?15 The 
patent should be taken at face value. If  a claimed inven-
tion includes an ineligible concept, inquiry must be made 
into whether the claim is seeking patent protection for 
the ineligible concept, or whether the claim considered 
as a whole is for a patent eligible application.16 The dis-
positive issue is not just whether the claim recites on its 
face something physical (such as a machine), though 
of course the presence of structure in a claim is an ele-
ment of the claimed invention to be considered.17 The 
body of Supreme Court cases, including those before 
Mayo, Myriad, and Alice, offer guidance in how to 
think about whether a claim is adequately applying, for 
example, a mathematical formula or a natural biological 
phenomenon.18

Mayo, Myriad, and Alice

In Mayo, Myriad, and Alice, the Supreme Court con-
tinued to build out the patent eligibility framework estab-
lished in its earlier decisions.19 The Court articulated a 
two-step test (Mayo/Alice test) for distinguishing eli-
gible and ineligible patent claims: (1) whether the claim 
at issue is directed to a patent-ineligible abstract idea, 
law of nature, or natural phenomenon; and (2) if  so, 
whether additional claim elements both individually and 
as an ordered combination transform the nature of the 
claim as a whole into a patent-eligible application.20 The 
Court described step two as a search for an “inventive 
concept”—that is, whether an element or combination of 
elements is sufficient to ensure that the patent in practice 
amounts to significantly more than a patent upon the 
ineligible concept itself.21

In Mayo, the Court addressed patent eligibility of a 
diagnostic invention claimed in a very broad way. The 
inventors discovered the relationship between the pre-
cise concentrations of certain metabolites in the blood 
and the likelihood that a dosage of a class of drugs will 
prove ineffective or cause harm.22 The claims recited a 
method comprising two physical steps and two “wherein” 
clauses.23 The physical steps included (1) administering 
a drug to a patient; and (2) determining the metabolite 
concentration in the patient’s blood.24 The “wherein” 
clauses recited what the results indicated, that is, that a 

patient’s metabolite concentration above or below the 
predetermined levels (the precise concentrations discov-
ered by the inventors) indicated a need to increase or 
decrease the amount of the drug.25

The Court found that the Mayo claims set forth the law 
of nature discovered by the inventors.26 The Court then 
considered whether the claims do significantly more than 
simply describe the natural relationship.27 The Court 
found that the “administering” step simply refers to the 
relevant, pre-existing audience (doctors), the “wherein” 
clauses simply tell the doctors about the relevant natural 
law, and the “determining” step, set forth in highly general 
language, simply tells the doctors to measure and use the 
natural law.28 The Court then considered all of the steps 
together as an ordered combination, and found that this 
added nothing to the law of nature that was not already 
present when the steps were considered separately.29

In Myriad, the inventors discovered the precise loca-
tions of two human genes and determined their generic 
codes.30 The Court found that claims to an isolated por-
tion of the naturally occurring human genetic code (i.e., 
DNA) was an ineligible product of nature (law of nature 
exception), while a claim to a synthetically modified form 
of DNA (i.e., cDNA) was eligible.31

In Alice, the Court addressed patent eligibility of claims 
directed to a trading platform for minimizing risk in 
financial transactions by using a trusted third party to 
settle obligations between two other parties.32 The Court 
found that the claims were drawn to the abstract idea of 
intermediated settlement.33 The Court then considered 
whether the claims do significantly more than simply 
describe the abstract idea.34 The Court found that the 
additional claim process steps did nothing more than 
providing an instruction to apply the abstract idea of 
intermediated settlement using an unspecified, generic 
computer.35

Federal Circuit Precedent 
after Mayo, Myriad, and Alice

Life Sciences Cases

In the life sciences field, the Federal Circuit has held 
several diagnostic claims ineligible under the Mayo/Alice 
test.36 These cases involved a range of different diagnos-
tic inventions.37 The Federal Circuit compared these diag-
nostic claims with the Mayo claims and found that their 
similarities compelled the conclusion that the diagnostic 
claims at issue were directed to natural laws.38 Although 
some of the claims recited the use of specific diagnostic 
techniques or assays, the patent specifications described 
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them as well-understood and conventional.39 The Federal 
Circuit held that, under Mayo, using conventional tech-
niques to detect newly discovered natural laws did not 
supply an inventive concept that would transform the 
claims into patent-eligible applications.40

Several Federal Circuit judges noted how the court had 
interpreted Mayo so broadly that the judicially created 
exceptions have become more aggressive in reach than 
they should be.41 For example, Judge Stoll criticized 
what she argued to be the court’s inflexible application 
of  Mayo, which created decisions inconsistent with the 
precepts of  Mayo and the patent system as a whole.42 
The judges disagreed over the interpretation of  Mayo 
on various issues, including (1) whether concreteness 
and specificity of  the claims may move a claim from 
being directed to a law of  nature to an application of 
the natural law and (2) whether discovery of  previously 
unknown natural laws satisfies the inventive concept 
requirement.43

In addressing these issues, several judges critically relied 
on comparisons between the claims at issue in Athena (a 
recent diagnostic case before the Federal Circuit) with 
those in Mayo.44 Below is a comparison of the claim 
language.

Judge Newman found that the multi-step diagnostic 
claims in Athena, performed by a combination of spe-
cific chemical and biological steps, were not directed 
to a law of nature, and that Mayo did not exclude such 
claims from being eligible for patenting.47 She noted that 
in reaching the opposition conclusion, the Athena panel 
majority had incorrectly eliminated from the claims any 
steps that are performed by conventional procedures and 
failed to consider the claims “as a whole.”48

Judge Moore also found that the Athena claims differed 
significantly from the Mayo claims and should be patent 
eligible.49 She noted that the claimed steps in Mayo were 
set forth in highly general language covering all processes 
that make use of the natural law, and the breadth and 

Representative claim in Mayo45 Representative claim in Athena46

1. A method of optimizing therapeutic efficacy for 
treatment of an immune-mediated gastrointestinal 
disorder, comprising:

7. A method [for diagnosing neurotransmission or 
developmental disorders related to muscle specific 
tyrosine kinase (MuSK) in a mammal comprising the 
step of

(a) administering a drug providing 6-thioguanine to a 
subject having said immune-mediated gastrointestinal 
disorder; and

detecting in a bodily fluid of said mammal 
autoantibodies to an epitope of muscle specific 
tyrosine kinase (MuSK)], comprising

(b) determining the level of 6-thioguanine in said subject 
having said immune-mediated gastrointestinal disorder,

contacting MuSK or an epitope or antigenic 
determinant thereof having a suitable label thereon, 
with said bodily fluid,

immunoprecipitating any antibody/MuSK complex 
or antibody/MuSK epitope or antigenic determinant 
complex from said bodily fluid and

monitoring for said label on any of said antibody/
MuSK complex or antibody/MuSK epitope or 
antigen determinant complex,

wherein the level of 6–thioguanine less than about 
230 pmol per 8 × 108 red blood cells indicates a need 
to increase the amount of said drug subsequently 
administered to said subject and

wherein the level of 6–thioguanine greater than about 
400 pmol per 8 × 108 red blood cells indicates a need 
to decrease the amount of said drug subsequently 
administered to said subject.

wherein the presence of said label is indicative of said 
mammal is suffering from said neurotransmission or 
developmental disorder related to (MuSK).
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generality of the Mayo claims led to their demise.50 In 
contrast, she found that the Athena claims were directed 
to a new and useful process of specific, concrete steps 
to apply the law of nature.51 Judge Moore also noted 
that the inventiveness of the discovery should be consid-
ered when assessing patent eligibility.52 Unlike the Mayo 
claims that recited a generic determining step, she found 
that the Athena claims recited the use of antibody–anti-
gen complexes that had never been used by prior art diag-
nostic tests.53

On the other hand, the Federal Circuit has distinguished 
Mayo to uphold claims directed to new methods of treat-
ing diseases and laboratory techniques.54 With regard to 
treatment claims, the Federal Circuit found that specific 
methods of treatment for specific patients, using specific 
compounds at specific doses to achieve specific outcomes, 
were not directed to a natural law.55 The Federal Circuit 
also found a new and improved method of producing 
hepatocytes patent eligible.56 The claims at issue recited 
various concrete steps (freezing, thawing, and separating) 
for producing a tangible and useful result and were found 
to fall squarely outside of patent-ineligible concepts.57

Petitions for the Supreme Court to revisit the patent eli-
gibility issue continue to be filed and remain pending.58 
Whether the Supreme Court will take up these cases, and 
whether such review is needed for the Federal Circuit to 
reduce its expressed internal conflict, remain to be seen.

Computer Technology Cases
In computer technology cases, the current state of pat-

ent eligibility law has likewise received criticism. Judge 
Plager, for example, recently stated in a dissent in Interval 
Licensing that the current law “renders it near impos-
sible to know with any certainty whether the invention 
is or is not patent eligible” and that this body of law was 
“incoherent.”59

That being said, Judge Plager also authored the Federal 
Circuit’s opinion in Amdocs recognizing that the absence 
of “a single, universal definition of ‘abstract idea’” did 
not leave courts and practitioners without any recourse.60 
Rather, the “decisional mechanism” used by courts is to 
examine earlier, similar cases to compare and contrast 
with the present facts.61 This is the “classic common law 
methodology” that is more flexible than a single govern-
ing definition and is the approach followed by both the 
Supreme Court and the Federal Circuit.62 Under such a 
system, there may not be the certainty of a bright line 
rule, but practitioners well-versed in recent Federal 
Circuit precedent nonetheless can predict the likelihood 
of a particular eligibility outcome.

Thus, the Supreme Court and the Federal Circuit there-
under have developed a body of precedent, which prac-
titioners and industry must rely upon for arguments in 

specific cases, and in thinking about how best to draft 
patents. In the meantime, the Federal Circuit presumably 
will, as it does in other areas, monitor panel precedent 
to determine when en banc review is needed to resolve 
conflict. There is already an ample body of post-Alice 
Federal Circuit precedent. For example, if  the patent is 
directed to storing and retrieving data from a database, 
at least one of the parties should be discussing Enfish.63 
If  the patent is directed to an improvement to hardware 
systems, briefing would be incomplete without a discus-
sion of Visual Memory.64 If  the patent involves graphical 
user interface elements, there should be a discussion of 
Data Engine.65 If  the case involves encoding and decod-
ing data, at least one of the parties should quote the 
line from RecogniCorp: “Morse code, ordering food at 
a fast food restaurant via a numbering system, and Paul 
Revere’s ‘one if  by land, two if  by sea’ signaling system all 
exemplify encoding at one end and decoding at the other 
end.”66 Thus, the knowledgeable practitioner has a body 
of precedent with which to frame arguments.

Furthermore, a practitioner should have not only a 
wide knowledge base of Federal Circuit cases since Alice, 
but also a deep and up-to-date knowledge base. For 
example, a cursory reading of the Federal Circuit’s recent 
Chamberlain opinion instructs that “the broad concept 
of communicating information wirelessly, without more, 
is an abstract idea.”67 The truly knowledgeable practitio-
ner, however, will also know that just about a month later, 
Judge Chen also authored the court’s opinion in SIPCO, 
where he specifically distinguished Chamberlain.68 The 
point is that, far from being a hopeless morass of unpre-
dictability, the well-versed practitioner should have a 
good sense of how the Federal Circuit will rule on sub-
ject-matter eligibility on a technology patent at the begin-
ning of litigation.

Legislative Reform

With stakeholders and the Federal Circuit itself  express-
ing dissatisfaction with the law, particularly with regard 
to inventions involving diagnostics and computer soft-
ware, legislative reform on patent eligibility is potentially 
on the horizon.69 The proponents of the present bills seek 
to define, in a closed list, exclusive categories of statutory 
subject matter that alone should not be eligible for pat-
ent protection.70 As currently proposed, the closed list of 
exclusions might include the following categories: funda-
mental scientific principles, products that exist solely and 
exclusively in nature, pure mathematical formulas, eco-
nomic or commercial principles, and mental activities.71 
The reform also aims to create a “practical application” 
test to ensure that the statutorily ineligible subject matter 
is construed narrowly.72
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In May 2019, Senators Tillis and Coons and 
Representatives Collins, Johnson, and Stivers released a 
draft bill and the relevant provisions on patent eligibility 
read as follows73:

Section 100:
(k) The term “useful” means any invention or discovery 

that provides specific and practical utility in any field 
of technology through human intervention.

Section 101:
(a) Whoever invents or discovers any useful process, 

machine, manufacture, or composition of matter, or 
any useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements 
of this title.

(b) Eligibility under this section shall be determined 
only while considering the claimed invention as a 
whole, without discounting or disregarding any 
claim limitation.

When compared to the current Patent Act, the draft 
bill defines the term “useful” in § 101 as providing 
“specific and practical utility in any field of  technol-
ogy through human intervention.” The language “field 
of  technology” may be interpreted to exclude business 
methods or fine arts from the scope of  the patent law. 
Also, the language “through human intervention” may 
be interpreted to narrowly exclude only materials or 
relationships (such as genes or natural relationships) as 
existed in nature, but not human-made subject matter 
with some level of  human intervention. As such, under 
the proposed § 101, it may be easier to protect diagnos-
tic technologies utilizing specific conventional assays 
than the current Mayo/Alice test from the Supreme 
Court. In addition, the draft bill removes the term 
“new” from § 101, which may also be interpreted to 
reject the requirement to search for an inventive con-
cept in the second step of  the Mayo/Alice test.74 The 
draft bill also adds that eligibility “shall be determined 
only while considering the claimed invention as a 
whole, without discounting or disregarding any claim 
limitation.”75 This language is consistent with the law 
already established by Mayo, Myriad, Alice, and earlier 
Supreme Court cases.

More extreme provisions are floating around as well, 
including one that abrogates “all cases establishing or 
interpreting [judicially created] exceptions to eligibil-
ity.”76 Other extreme provisions would remove consider-
ations relating to other patent law provisions from the 
subject matter eligibility analysis and require that the § 
101 provisions be “construed in favor of eligibility.”77

In June 2019, the Senate Judiciary Subcommittee on 
Intellectual Property held multiple hearings and sought 

feedback on the draft bill. At the conclusion of the hear-
ings, Senator Tillis acknowledged the need to further 
refine the changes to § 101 in the draft bill.78

Practical Considerations 
Going Forward

As Mayo, Myriad, Alice, and subsequent cases continue 
to show, patent eligibility is not a bright line test. Rather, 
it is determined based on the underlying principles and 
the application of relevant precedent to the particular 
facts surrounding an invention at issue. Due to the diver-
sity in discoveries that are claimed as inventions, and how 
broadly patent applicants seek to claim subject matter as 
their inventions, it is important not to simply throw up 
one’s hands in frustration or just look to align claim ele-
ments with those in Mayo, Myriad, Alice, or a particular 
case. Instead, one should carefully consider a particular 
invention as the patentee purports to describe it in the 
patent itself, how it is being claimed, and whether the 
claimed invention is what Mayo, Myriad, and Alice and 
the principles underlying § 101 aim to exclude from pat-
ent protection.

Particularly, it is essential to read a patent fully to 
understand what the patentee purports to have invented 
and claimed.79 In doing so, think about the three com-
ponents of invention, well established in the patent law:  
(1) the way the invention operates (i.e., the arrangements 
of structure, materials, substances, etc.), (2) the principles 
of operation (i.e., how natural laws or abstract ideas func-
tion to operate on the structures, materials, substances, 
etc.), and (3) the useful results achieved.80 With each of 
these three aspects in mind, consider what is claimed and 
whether it is significant—an application beyond the natu-
ral laws or abstract ideas themselves. For a claim to pass 
the eligibility gate, it is critical that the limitations of the 
claims, taken as a whole, bring forth a practical applica-
tion that is of substance, rather than adding trivial gloss 
to a patent that is actually seeking to protect a natural 
law or abstract idea itself.

It is critical to remember that when determining patent 
eligibility, the issue is not whether the claimed application 
at issue is in fact inventive. Rather, the sole issue is whether 
the patent, taken at face value, is purporting to claim as 
the invention subject matter residing in the application of 
an idea, natural phenomenon, law of nature, etc. If  courts 
mistakenly examine whether a purported application is 
in fact inventive in view of the prior art, they would be 
regressing to how the patent law treated invention prior 
to 1952 when 35 U.S.C. § 103 was enacted specifically for 
the purpose of establishing objective ground rules for 
determining inventiveness.81 Unfortunately, it seems like 
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cases where courts are being criticized for examining the 
fact of inventiveness over prior art in the context of pat-
ent eligibility, including considering evidence extrinsic to 
what the patent itself  purports to state as constituting the 
invention, are seemingly falling victim to the approach 
courts used to take before 1952 in deciding whether or 
not subject matter was worthy of being thought of as an 
invention.

For diagnostic inventions, it is important to recognize 
that the Supreme Court did not broadly hold any par-
ticular category of  technology as patent-ineligible. In 
practice, courts may, at least initially, question the pat-
ent eligibility of  diagnostic claims due to their seemingly 
textual similarities to the Mayo claims. To overcome 
such an inclination, merely limiting the claims to the use 
of  specific conventional assays may not be sufficient. 
Nonetheless, distinguishing the invention and how it 
was claimed from Mayo may persuade a court that the 
claims at issue fall outside of  the ineligible concepts 
that § 101 is designed to exclude. For example, demon-
strating that the use of  specific assays has an inventive 
concept (such as achieving higher diagnostic accuracy 
when compared to other techniques) may provide a 
meaningful distinction over Mayo, where the inventors 
merely discovered a natural law and the claims recited 
highly general steps that must be performed to use the 
natural law.

As legislators continue to address what subject mat-
ter should be excluded from patent protection under § 
101, the principles driving this exclusionary rule and its 

gatekeeping function should remain. If  the copyright 
statute is considered by analogy (where the idea/expres-
sion dichotomy is codified), the proposed subsection (b) 
of the pending bill could conceivably add another sen-
tence along the following lines:

(b) … In no case does patent protection extend to 
mathematical relationships, abstract ideas, laws of 
nature, natural phenomena, or products of nature, 
but useful applications thereof are eligible for pat-
ent protection. Eligibility under this section shall 
be determined based on the claimed invention as a 
whole, including the way in which a useful result is 
achieved, and without discounting or disregarding 
any claim limitation.

History has shown that patent eligibility has and always 
will be a challenging area of  patent law. Nonetheless, 
for the patent system to continue to encourage innova-
tions, it is critical to maintain a gatekeeping function, 
ensuring that patent law promotes and rewards useful 
innovation. At this point, it is not clear whether the 
courts can bring some peace to their seemingly inter-
nal strife by virtue of  extant Supreme Court precedent, 
or whether they will need either more pronouncements 
by the Supreme Court or new legislation (that does not 
itself  create new issues). In the meantime, we remain 
hopeful that the basic principles are sufficiently estab-
lished that they can serve as a foundation for approach-
ing individual cases.
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