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Background:  Section 101

• 35 U.S.C. Section 101
• “Whoever invents or discovers any new and useful process, machine, 

manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title.” (§ § 102, 103, 112)

• Section 101 provides the basis for determining whether subject matter is eligible for 
patenting and whether it is useful (e.g., has utility)

• Supreme Court has established limits of what does not constitute 
patentable subject matter:

• Laws of Nature

• Natural products or phenomena

• Abstract ideas
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Background:  Section 101

• Requirement that subject matter to be patented be eligible for patent 
protection was contained in the Patent Act of 1790

• Decisions in Mayo Collaborative Services v. Prometheus Laboratories, Inc., 566 
U.S. 66 (2012) and Alice Corp. Pty. Ltd. v. CLS Bank International, 573 U.S. 208 
(2014) set out a two-part test for determining subject matter eligibility:

• Question 1:  Is the claim directed to a patent-ineligible concept, an abstract idea, a 
law of nature, or a natural phenomenon?  

• If the answer is yes, then the analysis under Question 2 is to be performed.

• Question 2:  Does the claim add an “inventive concept” sufficient to transform the 
claim into a patent-eligible application of the underlying concept

• Claim must contain other elements or a combination of elements sufficient to ensure that the 
patent in practice amounts to significantly more than a patent upon the abstract idea, natural 
law or phenomenon itself

• Must be more than that which is well-understood, routine, or conventional

• Subject matter eligibility is a legal question with underlying issues of fact
4



Diagnostic Patents and the Federal Circuit
Decision Representative Claim(s)

In re BRCA1- & BRCA2-Based Hereditary 
Cancer Test Patent Litig. v. Ambry 
Genetics Corp., 774 F.3d 755 (Fed. Cir. 
2014)

Consideration of claims in patents not 
previously considered by the Supreme 
Court (2013) or Federal Circuit in earlier 
cases involving Myriad.

Ineligible

16. A pair of single-stranded DNA primers for determination of a nucleotide sequence of a BRCA1 gene by a 
polymerase chain reaction, the sequence of said primers being derived from human chromosome 17q, 
wherein the use of said primers in a polymerase chain reaction results in the synthesis of DNA having all or 
part of the sequence of the BRCA1 gene.  (U.S. Patent No. 5,747,282)

Step 1:  Claimed primers are directed to natural products.
Step 2:  Claimed primers were indistinguishable from those that existed in nature.

8. A method for screening germline of a human subject for an alteration of a BRCA1 gene which 
comprises comparing germline sequence of a BRCA1 gene or BRCA1 RNA from a tissue sample from said 
subject or a sequence of BRCA1 cDNA made from mRNA from said sample with germline sequences of wild-
type BRCA1 gene, wild-type BRCA1 RNA or wild-type BRCA1 cDNA, wherein a difference in the sequence of 
the BRCA1 gene, BRCA1 RNA or BRCA1 cDNA of the subject from wild-type indicates an alteration in the 
BRCA1 gene in said subject [The method of claim 1] wherein a germline nucleic acid sequence is compared 
by amplifying all or part of a BRCA1 gene from said sample using a set of primers to produce amplified 
nucleic acids and sequencing the amplified nucleic acids. (U.S. Patent No. 5,753,441)

Step 1:  Claims are directed to an abstract idea - comparing BRCA sequences and determining the existence 
of an alteration. 
Step 2:  Claims contained no new process for designing or using probes, primers, or arrays.  The claims did 
nothing more than spell out what practitioners already knew – how to compare gene sequences using 
routine, ordinary techniques.
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Diagnostic Patents and the Federal Circuit

Decision Representative Claim(s)

Ariosa Diagnostics, Inc. v. Sequenom, 
Inc., 788 F.3d 1371 (Fed. Cir. 2015), 
cert. denied, 136 S.Ct. 2511 (2016)

Ineligible

1. A method for detecting a paternally inherited nucleic acid of fetal origin performed on a 
maternal serum or plasma sample from a pregnant female, which method comprises:

amplifying a paternally inherited nucleic acid from the serum or plasma sample and

detecting the presence of a paternally inherited nucleic acid of fetal origin in the sample. 
(U.S. Patent No. 6,258,540)

Step 1:  Claims are directed to a natural phenomenon – presence of paternally inherited nucleic 
acid in a sample from a pregnant female.

Step 2:  The specification stated that the preparation and amplification of DNA sequences in 
plasma or serum were well-understood, routine, conventional activities performed by doctors at 
the time of the invention.  Therefore, because the method steps were well-understood, 
conventional and routine, the method of detecting paternally inherited cffDNA was not new and 
useful. 
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Diagnostic Patents and the Federal Circuit

Decision Representative Claim(s)

Genetic Tech. Ltd. v. Merial L.L.C., 818 
F.3d 1369 (Fed. Cir. 2016), cert. denied, 
137 S.Ct. 242 (2016)

Ineligible

1. A method for detection of at least one coding region allele of a multi-allelic genetic locus 
comprising:

a) amplifying genomic DNA with a primer pair that spans a non-coding region sequence, said 
primer pair defining a DNA sequence which is in genetic linkage with said genetic locus and contains 
a sufficient number of non-coding region sequence nucleotides to produce an amplified DNA 
sequence characteristic of said allele; and

b) analyzing the amplified DNA sequence to detect the allele. 
(U.S. Patent No. 5,612,179)

Step 1:  Claim is directed to a law of nature – the relationship between non-coding and coding 
sequences in linkage disequilibrium and the tendency of such non-coding DNA sequences to be 
representative of the linked coding sequences.

Step 2:  The physical steps of DNA amplification and analysis of the amplified DNA to provide a user 
with the sequence of the non-coding region did not, individually or in combination, provide a 
sufficient inventive concept to render the claim patent eligible.  Both steps were well known, routine 
and conventional at the time of the filing of the patent.
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Diagnostic Patents and the Federal Circuit
Decision Representative Claim(s)

The Cleveland Clinic Foundation, 
Cleveland Heartlab, Inc. v. True Health 
Diagnostics, LLC, 859 F.3d 1352 (Fed. 
Cir. 2017), cert. denied, 138 S.Ct 2621 
(2018)

Ineligible

11. A method of assessing a test subject's risk of having atherosclerotic cardiovascular disease, 
comprising:

comparing levels of myeloperoxidase (MPO) in a bodily sample from the test subject with levels of 
myeloperoxidase in comparable bodily samples from control subjects diagnosed as not having the 
disease, said bodily sample being blood, serum, plasma, blood leukocytes selected from the group 
consisting of neutrophils, monocytes, sub-populations of neutrophils, and sub-populations of 
monocytes, or any combination thereof;

wherein the levels of myeloperoxidase in the bodily samples from the test subject relative to the 
levels of myeloperoxidase in the comparable bodily samples from control subjects is indicative of the 
extent of the test subject's risk of having atherosclerotic cardiovascular disease.  

(U.S. Patent No. 7,223,552)

Step 1:  Claims directed to a law of nature – Correlation of MPO to cardiovascular disease.

Step 2:  Patentee did not invent a new assay or method (e.g., a colormetric-based assay, flow cytometry, 
or ELISA) to “see” MPO levels and its derivatives in bodily samples.  With respect to the comparing step, 
Patentee did not derive new statistical methods to arrive at the predetermined or control levels of MPO 
that would indicate a patient’s risk of cardiovascular disease.  As a result, the practice of the claims “did 
not result in an inventive concept that transformed the natural phenomena of MPO being associated 
with cardiovascular disease into a patentable invention.”
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Diagnostic Patents and the Federal Circuit
Decision Representative Claim(s)

Vanda Pharmaceuticals Inc. v. West-Ward 
Pharmaceuticals, 887 F.3d 1117 (Fed. Cir. 
2018)

Eligible – Not directed to a judicial 
exception

USPTO issues a memorandum in response 
to Vanda.

1. A method for treating a patient with iloperidone, wherein the patient is suffering from schizophrenia, 
the method comprising the steps of: 

determining whether the patient is a CYP2D6 poor metabolizer by: 

obtaining or having obtained a biological sample from the patient; and 

performing or having performed a genotyping assay on the biological sample to determine if the patient 
has a CYP2D6 poor metabolizer genotype; and 

if the patient has a CYP2D6 poor metabolizer genotype, then internally administering iloperidone to the 
patient in an amount of 12 mg/day or less, and 

if the patient does not have a CYP2D6 poor metabolizer genotype, then internally administering 
iloperidone to the patient in an amount that is greater than 12 mg/day, up to 24 mg/day, 

wherein a risk of QTc prolongation for a patient having a CYP2D6 poor metabolizer genotype is lower 
following the internal administration of 12 mg/day or less than it would be if the iloperidone were 
administered in an amount of greater than 12 mg/day, up to 24 mg/day.  (U.S. Reissue Patent No. 39,198)

Step 1:  Claims are directed to patent eligible subject matter – a method of using iloperidone to treat 
schizophrenia.  “At bottom, the claims here are directed to a specific method of treatment for specific 
patients using a specific compound at specific doses to achieve a specific outcome.”
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Diagnostic Patents and the Federal Circuit
Decision Representative Claim(s)

Roche Molecular Systems Inc. v. Cepheid, 
905 F.3d 1363 (Fed. Cir. 2018)

Ineligible

1. A method for detecting Mycobacterium tuberculosis (MTB) in a biological sample suspected of containing 
M. tuberculosis comprising:

(a) subjecting DNA from the biological sample to polymerase chain reaction (PCR) using a plurality of 
primers under reaction conditions sufficient to simplify a portion of a M. tuberculosis rpoB gene to produce 
an amplification product, wherein the plurality of primers comprises at least one primer that hybridizes 
under hybridizing conditions to the amplified portion of the [gene] at a site comprising at least one position-
specific M. tuberculosis signature nucleotide selected, with reference to FIG. 3 (SEQ ID NO: 1), from the group 
consisting

a G at nucleotide position 2312,
a T at nucleotide position 2313, …[9 other nucleotides at other positions];  and

(b) detecting the presence or absence of an amplification product, wherein the presence of an 
amplification product is indicative of the presence of M. tuberculosis in the biological sample and wherein 
the absence of the amplification product is indicative of the absence of M. tuberculosis in the biological 
sample. (U.S. Patent No. 5,643,723)

Step 1:  Claims were directed to a natural phenomena – the relationship between eleven naturally occurring 
position-specific signature nucleotides and the presence of MTB in a sample
Step 2:  PCR amplification of DNA was the main action step of the method and the “background techniques 
of PCR amplification and detection were ‘routine’ when the patent application was filed”.  Moreover, the 
specification stated (confirmed) that the claimed methods used standard PCR techniques.   “Neither the 
claims nor the written description of the ‘723 patent disclose any ‘new and useful’ improvement to PCR 
protocols or DNA amplification techniques in general.”  The detection step was “devoid” of inventive concept 
because it was simply a mental determination of the presence of MTB based on the presence or absence of 
the amplification product.
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Diagnostic Patents and the Federal Circuit

Decision Representative Claim(s)

Roche Molecular Systems Inc. v. 
Cepheid, 905 F.3d 1363 (Fed. Cir. 
2018)

Ineligible

17. A primer having 14–50 nucleotides that hybridizes under hybridizing conditions to an M. 
tuberculosis rpoB gene at a site comprising at least one position-specific M. tuberculosis 
signature nucleotide selected, with reference to FIG. 3 (SEQ ID NO: 1), from the group 
consisting of [the same 11 nucleotides at the positions disclosed in claim 1]. 
(U.S. Patent No. 5,643,723)

Step 1:  Claimed primers are directed to a product of nature (See, BRACA1 case).

Step 2:  Sequences of the claimed primer sequences were identical to those of naturally 
occurring DNA – there was no evidence that Roche had introduced any mutations in to the 
sequences or had done anything else to make them different than what existed in nature.
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Diagnostic Patents and the Federal Circuit
Decision Representative Claim(s)

Athena Diagnostics, Inc. v. Mayo 
Collaborative Services, LLC, 915 F.3d 743 
(Fed. Cir. 2019), rehearing en banc
denied 2019 WL 2847219 (Fed. Cir. 
2019)

Ineligible

1. A method for diagnosing neurotransmission or developmental disorders related to muscle specific 
tyrosine kinase (MuSK) in a mammal comprising the step of detecting in a bodily fluid of said 
mammal autoantibodies to an epitope of muscle specific tyrosine kinase (MuSK).

7. A method according to claim 1, comprising 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 presence of said label is indicative of said 
mammal is suffering from said neurotransmission or developmental disorder related to muscle 
specific tyrosine kinase (MuSK).

8. A method according to claim 7 wherein said label is a radioactive label.

9. A method according to claim 8 wherein said label is 125I. (U.S. Patent No. 7,267,820).

Step 1:  Claims were directed to a natural law – the correlation between the presence of naturally-
occurring MuSK autoantibodies in bodily fluid and MuSK-related neurological diseases.  

Step 2:  Specification stated that the steps of detecting autoantibodies in bodily fluids could be 
performed with immunological assay techniques known in the art, such as RIA.  Iodination and 
immunoprecipitation were also described as conventional techniques.
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Diagnostic Patents and the Federal Circuit

Decision Representative Claim(s)

The Cleveland Clinic Foundation, v. True 
Health Diagnostics, LLC, 760 F. Appx 1013 
(Fed. Cir. 2019)

Ineligible

1. A method of detecting elevated MPO mass in a patient sample comprising:

a) obtaining a plasma sample from a human patient having atherosclerotic cardiovascular disease 
(CVD); and

b) detecting elevated MPO mass in said plasma sample, as compared to a control MPO mass level 
from the general population or apparently healthy subjects, by contacting said plasma sample with 
anti-MPO antibodies and detecting binding between MPO in said plasma sample and said anti-MPO 
antibodies. (U.S. Patent No. 9,575,065)

Step 1:  Claims directed to a law of nature – MPO correlates to atherosclerotic cardiovascular disease.

Step 2:  Neither the specification nor the record disclosed any technical impediment to using an 
immunoassay in a standard way to measure MPO levels in blood.  The specification disclosed that an 
immunoassay was a known technique for measuring protein mass and never suggested that any 
significant adjustments needed to be made to accommodate its use for measuring MPO levels.  It was 
conceded in both the specification and prosecution history that the process steps were well known. 

Federal Circuit also rejected Example 29 (Julitis example) in the USPTO subject matter eligibility 
guidance.  “While we greatly respect the PTO’s expertise on all matters relating to patentability, 
including patent eligibility, we are not bound by its guidance.”
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Diagnostic Patents and the Federal Circuit

Decision Representative Claim(s)

Genetic Veterinary Sciences, Inc. v. 
Laboklin GmBH & Co., 933 F.3d 1302
(Fed. Cir. 2019)

Ineligible

1. An in vitro method for genotyping a Labrador Retriever comprising:
a) obtaining a biological sample from the Labrador Retriever;
b) genotyping a SUV39H2 gene encoding the polypeptide of SEQ ID NO: 1 and
c) detecting the presence of a replacement of a nucleotide T with a nucleotide G at position 972 
of SEQ ID NO: 2.  (U.S. Patent No.  9,157,114)

Step 1:  Claims directed to a natural phenomenon – observing or identifying the Hereditary Nasal 
Parakeratosis (HNPK) mutation in the SUV39H2 gene in Labrador retrievers.

Step 2:  Nothing in the claim language suggested the invention of a “new method for 
genotyping”.  

“….Laboklin’s expert agreed that the genotyping method in claim 1 uses conventional or known 
laboratory techniques to observe the newly discovered mutation in the SUV39H2 at position 972.  
…Conducting conventional detection in a laboratory does not transform the discovery of a 
natural phenomenon into patent eligible subject matter.”
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Other Federal Circuit Cases of Note

• Berkheimer v. HP, Inc., 881 F.3d 1360 (Fed. Cir. 2018), rehearing en banc 
denied, 890 F. 3d 1369 (2018)

• Invention was to digitally processing and archiving files in a digital asset 
management system

• Specification explained that the system eliminated redundant storage of common text and 
graphical elements, which improved system operation efficiency and reduced storage costs

• Federal Circuit held that when examining claims under step 2 of the Mayo/Alice 
test, determining whether a claim limitation would have been well-understood, 
routine, and conventional to a skilled person at the time of the patent is a 
question of fact 
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Other Federal Circuit Cases of Note

• Must consider the elements of a claim individually and as an ordered 
combination

• Whether a particular technology is well-understood, routine, and conventional 
goes beyond what was simply known in the prior art

• Just because something is disclosed in a piece of prior art does not mean it was 
well-understood, routine, and conventional

• USPTO issued Berkheimer memo on April 19, 2018, to provide guidance to 
assist Examiners in determining whether an additional element (or combination 
of additional elements) represented a well-understood, routine, conventional 
activity

• Requires Examiners to expressly support a rejection that an additional element(s) is well-
understood, routine, or conventional in one of four ways
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Other Federal Circuit Cases of Note

• Dropbox, Inc. Orcinus Holdings, LLC, v. Synchronoss Technologies, Inc., 
815 Fed. Appx 529 (Fed. Cir. 2020)

• District Court found all three of the patents invalid as claiming abstract ideas 
which did not contain any inventive concept transforming the abstract idea 
into patentable subject matter

• Federal Circuit affirmed but provided some helpful language as to when it 
considered an “inventive concept” to exist in a claim:

• “Our cases have consistently held that an ‘inventive concept’ exists when a claim 
‘recite[s] a specific, discrete implementation of the abstract idea’ where the ‘particular 
arrangement of elements is a technical improvement over [the] prior art.’”
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USPTO Subject Matter Eligibility Flowcharts
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USPTO and Subject Matter Eligibility

• Special page on USPTO website dealing with subject matter eligibility 
issues (https://www.uspto.gov/patents/laws/examination-
policy/subject-matter-eligibility)

• Contains examination guidance and examples illustrating exemplary subject 
matter eligibility analyses of claims under the Office’s eligibility guidance

• Chart of subject matter eligibility decisions (last updated October 2019)

• Archive of previously issued memos and other materials
• Includes memos relating to the Vanda and Berkheimer decisions

• MPEP Section 2106 – Patent Subject Matter Eligibility
• Revised in June 2020 to incorporate the January 7, 2019 Revised Patent 

Subject Matter Eligibility Guidance (including examples) 
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Launch of Deferred Subject Matter Eligibility 
Response Pilot Program

• Began February 1, 2022 and ends July 30, 2022, unless extended
• USPTO is inviting comments on the Program until March 7, 2022

• Initiated at the suggestion of  Senators Thom Tillis and Tom Cotton
• What requirements must an application satisfy to qualify for the Program? 

• Must be assigned to a participating Examiner
• All primary examiners can participate in the Program; but participation is not mandatory

• Be of the proper application type and status
• All original non-provisional applications that do not claim priority to an earlier non-provisional 

application qualify

• Can claim priority to a U.S. provisional or PCT application

• Cannot participate in an expedited prosecution program (e.g., Track 1)

• Participation in expedited after-final program (e.g., AFCP2.0 and QPIDS) is allowed

• Contain claims that are rejected as not being directed to patent eligible subject matter (       
§ 101) and one or more additional conditions for patentability (e.g., §§ 102, 103, 112, utility, 
inventorship, or double patenting) 20



Launch of Deferred Subject Matter Eligibility 
Response Pilot Program

• How will the Program work?
• Qualifying applications will be identified in the first Office Action on the merits

• Examiner will invite the Applicant to participate in the Program

• If Applicant agrees to participate it must file electronically form PTO/SB/456 
together with a response to the Office Action

• If an Applicant does not file the form with the response, the application is not considered to 
be in the Program and normal prosecution will continue

• Once in the Program, Applicant cannot withdraw, but may at any time choose not to avail 
itself of the provisions of the Program (i.e., Applicant can file a substantive reply to the         
§ 101 rejection if desired)
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Launch of Deferred Subject Matter Eligibility 
Response Pilot Program

• For a participating application, Applicant can file a response that defers 
presenting any arguments, evidence, or amendments in response to a subject 
matter eligibility rejection until the earlier of final disposition of the application 
or obviation of all other outstanding rejections

• Applicant must respond to all other objections and rejections in the Office Action
• Can defer § 101 responses on a rejection-by-rejection basis (e.g., if an Office Action contains two 

different § 101 rejections, Applicant may defer one, the other, or both)

• “Final disposition” is the earliest of any of the following:
• Mailing of a Notice of Allowance

• Mailing of a final Office Action

• Filing of a Notice of Appeal

• Filing of an RCE; or

• Abandonment of the application
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What have we learned from the 
Federal Circuit?

• A review of the Federal Circuit case law indicates that in decisions 
where claims have been found to be satisfy the two-step test under 
Mayo/Alice, these claims have three qualities:

• Specificity;

• Provides a technical solution; and

• Has some degree of novelty
• Preferable that evidence demonstrating novelty is contained in the specification as filed

• A nexus should exit between all three qualities 
• Should appear in the same claim element or be linked in some fashion to the 

element
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Claim Tips and Strategies

• Features to consider including in your claims:  
• New reagents (e.g., novel antibodies, oligonucleotide, nucleotide, miRNA, protein sequences, 

etc.)
• New combinations and/or number of biomarkers (e.g., panel, microarray, etc.)
• Unique statistical methods and/or ratios or cutoffs of biomarkers that are useful in providing 

a clinical diagnosis  
• New ways (e.g., improvements) of performing an assay and/or measuring or detecting a 

biomarker or diagnosing a disease (e.g., new protocols and/or equipment)

• Consider kit claims (but watch out for § § 102 and 103 issues)
• Rewrite the diagnostic claim as a method of treatment claim with the 

diagnosis tied to treatment
• Treatment must be specific
• Watch out for divided infringement issues

• Do not recite the judicial exception in the claim
• Combinations of the above
• Use USPTO interviews

• Talk to the 101 Specialist?
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Examples:  Methods of Detecting Claims

Subject Matter Exemplary Claims

Methods of detecting 1. A method of detecting a Zika virus infection in a subject comprising: (a) contacting a sample from said 
subject with an antibody or antigen binding fragment thereof having heavy chain CDR1 as GFTFKNYG (SEQ ID 
NO: 266), heavy chain CDR2 as VRYDGNNK (SEQ ID NO: 267), and heavy chain CDR3 as ARDPETFGGFDY (SEQ 
ID NO: 268), and light chain CDR1 as ESVSSN (SEQ ID NO: 269), light chain CDR2 as GAS, and light chain CDR3 
as QQYYYSPRT (SEQ ID NO: 270); and (b) detecting Zika virus in said sample by binding of said antibody or 
antibody fragment to a Zika virus antigen in said sample. (U.S. Patent No. 11,021,533).  

6. A method for detecting a human metapneumovirus infection in a mammal, the method comprising: 
detecting, in a sample from the mammal, the presence of a component of human metapneumovirus by 
reacting the sample with a DNA probe of at least 10 nucleotides in length that hybridizes to a target 
polynucleotide under stringent conditions, wherein the target polynucleotide comprises a sequence 
encoding a polypeptide that is at least 90% identical to SEQ ID NO:28, SEQ ID NO:32, or SEQ ID NO:39 or the 
complement of the sequence encoding the polypeptide, and wherein the DNA probe does not hybridize to a 
polynucleotide from avian pneumovirus (APV) under stringent conditions. (U.S. Patent No. 11,162,148).  
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Examples:  Methods of Diagnosing Claims

Subject Matter Exemplary Claims

Methods of diagnosing 1. A method for diagnosing a traumatic brain injury, the method comprising: 

(a) obtaining a peripheral blood sample from a human subject; (b) concentrating circulating brain 
microvascular endothelial cells from the peripheral blood sample sequentially by using a plurality of 
lectin coated magnetic beads and by using a plurality of magnetic beads coated with major 
facilitator superfamily domain-containing protein antibody; (c) staining the concentrated circulating 
brain microvascular endothelial cells with a conjugated antibody, the conjugated antibody being a 
fluorescein isothiocyanate (FITC) conjugated CD146 antibody; (d) counting the number of the 
stained brain microvascular endothelial cells; and (e) determining that the human subject has 
traumatic brain injury when a density of the circulating brain microvascular endothelial cells is 
greater than 90 count per milliliter. (U.S. Patent No. 11,054,422)

1. A method for diagnosing colorectal cancer, comprising: applying a composition comprising the 
peptide of SEQ ID NO: 15 to a patient of having a colorectal cancer; and identifying the presence of 
the colorectal cancer. (U.S. Patent No. 10,393,744)
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Examples:  Methods of Diagnosing Claims
Subject Matter Exemplary Claims

Methods of diagnosing 1. A method for diagnosing an acute cerebral ischemic event in a subject who is suspected to suffer from 
an acute cerebral ischemic event, comprising: 

determining the amount of NT-proANP in a blood, serum or plasma sample from said subject; 

determining the amount of NT-proBNP in a sample from said subject; 

calculating a ratio of the amounts of NT-proANP and NT-proBNP; 

comparing the calculated ratio to a reference ratio, thereby diagnosing the acute cerebral ischemic event 
based on the comparison of the calculated ratio to a reference ratio; 

wherein the reference ratio is derived from a sample from a subject known to have exhibited an acute 
cerebral ischemic event, wherein a ratio of NT-proANP to NT-proBNP in the sample from the test subject 
which is essentially identical to the reference ratio or which is larger than the reference ratio indicates that 
the subject has exhibited an acute cerebral ischemic event, and/or the reference ratio is derived from a 
sample from a subject known not to have exhibited an acute cerebral ischemic event, and wherein a ratio 
of NT-proANP to NT-proBNP in the sample from the test subject which is essentially identical to the 
reference ratio or which is lower than the reference ratio indicates that the subject has not exhibited an 
acute cerebral ischemic event; and treating a patient diagnosed with acute cerebral ischemic event with 
aspirin, heparin, stenting, anticoagulation therapy, anti-platelet therapy, and/or endarterectomy. (U.S. 
Patent No. 10,732,188) 27



Examples:  Miscellaneous Method Claims

Subject Matter Exemplary Claims

Methods for assaying 
(for the presence/absence of 

antibody
(used for diagnosing 

preclampsia))

1. A method comprising: combining a urine sample obtained from a female subject with an A11 
antibody that binds specifically to soluble pre-amyloid oligomers; and assaying the sample for the 
presence or absence of the A11 antibody bound to soluble pre-amyloid oligomers.  (U.S. Patent No. 
11,125,758)

Methods of assessing 
(used for diagnosing 

preclampsia)

1. A method of assessing a urine sample from a pregnant woman, comprising: (a) applying a solution 
to a first region of a surface that comprises cellulose, wherein the solution comprises (i) a urine 
sample from a pregnant woman and (ii) a dye that binds protein aggregates and intercalates with 
cellulose fibers; and (b) assessing over a period of time whether the dye diffuses from the first 
region to a second region of the surface, wherein diffusion of the dye from the first region to the 
second region of the surface is indicative of protein aggregates in the urine sample, and lack of 
diffusion of the dye from the first region to the second region of the surface is indicative of no 
protein aggregates in the urine sample. (U.S. Patent No. 11,079,392)

Methods for determining the 
presence or absence of 
autoantibody/antibody 

(used for diagnosing and 
autoimmune disease)

1. A method for determining the presence or absence of an autoantibody that binds to an N-
ethylmaleimide sensitive fusion protein (NSF) in a sample of a patient, comprising: (a) contacting the 
sample of the patient that comprises autoantibodies with the NSF, and (b) determining the presence 
or absence of the autoantibody in the sample. (U.S. Patent No. 10,725,035)
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Examples:  Miscellaneous Method Claims
Subject Matter Exemplary Claims

Methods of analyzing 1. A method of analyzing miRNA in a blood sample taken from a patient, said method comprising the step of: 
a) determining in said blood sample expression level of: miRNA having the nucleotide sequence of SEQ ID 
NO: 142 and miRNA having the nucleotide sequence of SEQ ID NO: 59.  (U.S. Patent No. 11,111,541)

1. A method of analyzing a sample from a subject comprising the steps of: (i) obtaining a biological sample 
comprising neuron-derived exosomes from the subject, (ii) capturing neuron-derived exosomes from the 
biological sample, comprising: contacting the biological sample with at least one antibody under conditions 
wherein a neuron-derived exosome present in said biological sample binds to said antibody to form an 
exosome-antibody complex, wherein the antibody specifically binds NCAM, CD171, CD81, CD9, CD63, or 
neuron-specific enolase, thereby capturing said neuron-derived exosomes from said sample and (iii) 
detecting the level of one or more biomarkers from the neuron-derived exosomes with an immunoassay, 
wherein at least one of the one or more biomarkers is selected from the group consisting of low-density 
lipoprotein receptor-related protein 6, heat-shock factor-1 (HSF1), and repressor element 1-silencing 
transcription factor (REST), wherein the biological sample is plasma. (U.S. Patent No. 10,203,342)

Determining gene expression 
(used to diagnose cancer)

1. A method for determining a gene expression profile of HMGA2, LAMC2, EIF4EBP1, FN1, HSPB1, ULBP2, 
VEGFA, BMP1, FST, CD59, TNFRSF12A, PDGFB, COL4A3, SERPINE1, SCG2, TGFB1, HMOX1, STC1, XYLT1, and 
PPP1R14B, comprising: a) performing a gene expression assay on a sample from a subject diagnosed with 
lung cancer to detect the level of gene expression of a set of genes consisting of HMGA2, LAMC2, EIF4EBP1, 
FN1, HSPB1, ULBP2, VEGFA, BMP1, FST, CD59, TNFRSF12A, PDGFB, COL4A3, SERPINE1, SCG2, TGFB1, HMOX1, 
STC1, XYLT1, and PPP1R14B using primers and/or probes to the specific genes. (U.S. Patent No. 11,226,333)
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Examples:  Panel Claims
Subject Matter Exemplary Claims

Panels 1. A microarray consisting of a panel of probes for miRNAs affixed to the microarray, which panel is useful 
for screening and detection for the type, grade or stage of breast cancer, wherein the miRNAs consist of 
one of SEQ ID NO: 1-3, 5-13, and 15-29; SEQ ID NO: 1-3, 5-13 and 15; or SEQ ID NO: 16-17 and 18-29. (U.S. 
Patent No. 11,136,628; used for detecting type, grade and stage of breast cancer)

1. A panel consisting of antibodies for the detection of protein markers metabotropic glutamate receptor 5 
(mGLUR5), glutamate ionotropic receptor NMDA type subunit 2B (Grin2B), Ras, hexokinase, aconitase 2 
(ACO2), eukaryotic translation initiation factor 2a (eIF2a), serine-threonine protein kinase (PAK), synaptic 
Ras GTPase-activating protein 1 (Syngap), and acyl-CoA-binding protein (DBI), which markers are indicative 
of the status of fragile X syndrome, each said antibody being specific for mGLUR5, Grin2B, Ras, hexokinase, 
ACO2, eIF2a, PAK, Syngap, or DBI. (U.S. Patent No. 10,502,749)

2. A method for measuring a panel of biomarkers in a subject suspected of having breast cancer, the 
method comprising:                                                                                                           

obtaining a biological sample from the subject;

determining a measurement for a panel of biomarkers in the biological sample, the panel comprising at 
least 10 biomarkers selected from the group consisting of LPC(18:3), LPC(20:2), LPC(20:1), LPC(20:0), 
PC(32:1), PC(34:4), PC(38:3), PC(40:5), PC(40:3), PC(44:11), ePC(32:2), ePC(38:3), C19:1 CE, C19:0 CE, and 
C20:0 CE, wherein the measurement comprises measuring a level of each of the at least 10 biomarkers in 
the panel. (U.S. Patent No. 10,697,968)
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Examples:  Primer and Probe and Device Claims

Subject Matter Exemplary Claims

Primers and Probes 7. A set of primers and one or more detectable probes for the detection of Zika virus in a sample, wherein 
the set of primers consists of: (a) one or more first primers, wherein the one or more first primers consists 
of an oligonucleotide sequence consisting of SEQ ID NO:1; and (b) one or more second primers, wherein 
the one or more second primers consists of an oligonucleotide sequence consisting of SEQ ID NO:5; and 
wherein the one or more detectable probes consists of: (i) an oligonucleotide sequence consisting of SEQ 
ID NO:9, (ii) a donor fluorescent moiety, and (iii) a corresponding acceptor moiety. (U.S. Patent No. 
11,155,886)

1. A microarray consisting of a panel of probes for miRNAs affixed to the microarray, which panel is useful 
for screening and detection for the type, grade or stage of breast cancer, wherein the miRNAs consist of 
one of SEQ ID NO: 1-3, 5-13, and 15-29; SEQ ID NO: 1-3, 5-13 and 15; or SEQ ID NO: 16-17 and 18-29.  (U.S. 
Patent No. 11,136,628 )

Devices 1. An assay device for assessment of glaucoma, comprising: (a) a solid support having one or more test 
antigen deposition locations; (b) a plurality of test antigens deposited and fixed on the solid support in the 
one or more test antigen deposition location in a dry state; wherein, the test antigens are purified test 
antigens purified to a level such that the test antigen or antigens affixed in any one test antigen deposition 
location constitute at least 70% of the total protein deposited in the test antigen deposition location; and 
the purified test antigens comprise HSP70, actin, beta-S-crystallin, HSP27 and GFAP, wherein the number of 
purified test antigens deposited and fixed on the solid support is 48 or less. (U.S. Patent No. 10,175,251)
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Examples:  Kit Claims

Subject Matter Exemplary Claims

Kits 1. A kit comprising means for detecting a biomarker panel comprising the biomarkers hyaluronan synthase-
1, plasminogen activator inhibitor (PAI-1), and heparan sulfate (HS). (U.S. Patent No. 11143659)

8. A kit comprising: four or more antigens that are specific for Early-Stage PD autoantibody biomarkers, the 
four or more antigens attached to a substrate comprising a plurality of beads, each bead linked to one type 
of antigen; and reagents for detecting binding of the antigens to the Early-Stage PD autoantibody 
biomarkers present in a biological sample, wherein the antigens comprise tRNA pseudouridine synthase-
like 1 (PUSL1), serine/threonine-protein kinase MARK1, interleukin-20 (IL20), and C--C motif chemokine 19 
(CCL19) or antigenic fragments thereof. (U.S. Patent No. 11,187,708)

1. A kit for determining whether a patient has Parkinson's disease comprising a solid support on which a 
plurality of agents have been affixed which in combination bind to IGF-I, IGF II, alpha amylase, and at least 
one or more additional biomarkers selected from the group of biomarkers consisting of Aβ40 and Aβ42 
wherein each agent binds to a different single biomarker. (U.S. Patent No. 9,927,445)

1. A kit for determining the presence of metapneumovirus (MPV) in a mammalian subject, the kit 
comprising: a DNA probe of at least 10 nucleotides that hybridizes to a target polynucleotide under 
stringent conditions, wherein the target polynucleotide comprises a sequence encoding a polypeptide that 
is at least 90% identical to SEQ ID NO:28, SEQ ID NO:32, or SEQ ID NO:39, or the complement of the 
sequence of the sequence encoding the polypeptide, and wherein the DNA probe does not y hybridize to a 
polynucleotide from avian pneumovirus (APV) under stringent conditions. (U.S. Patent No. 11,162,148)
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Strategies for claiming software-focused or “complex” diagnostic assays, and 

for indirectly claiming diagnostic methods.
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 Relevant USPTO guidance regarding subject matter eligibility.
• “Changes in Examination Procedure Pertaining to Subject Matter Eligibility, Recent Subject Matter Eligibility Decision 

(Berkheimer v. HP, Inc.),” memorandum published Apr. 19, 2018.

• “October 2019 Update: Subject Matter Eligibility,” memorandum published Oct. 17, 2019.

 Useful Federal Circuit decisions regarding computer-implemented inventions.

 Federal Circuit and PTAB decisions regarding software-based diagnostic methods.
• In re Stanford I & II (Fed. Cir. 2021), Ex Parte Janevski (PTAB 2021)

 Federal Circuit decisions regarding the analysis of “indirect” diagnostic method claims.
• Illumina v. Ariosa (Fed. Cir. 2020), CardioNet v. InfoBionic (Fed. Cir. 2020)

 Practice Pointers
• Additional PTAB decisions that illustrate successful prosecution strategies.

1

Agenda
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Relevant USPTO Guidance
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The Berkheimer Memo (2018)

3

 An additional element (or combination of elements) is not well-understood, 
routine or conventional unless the examiner finds, and expressly supports a 
rejection in writing with, one or more of the following:

1) A citation to an express statement in the specification or to a statement 
made by an applicant during prosecution that demonstrates the well-
understood, routine, conventional nature of the additional element(s).

2) A citation to one or more of the court decisions discussed in MPEP as noting 
the well-understood, routine, conventional nature of the additional element(s).
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3) A citation to a publication that demonstrates the well-understood, routine, 
conventional nature of the additional element(s) (e.g., a review article describing 
the state of the art and discusses what is well-known and in common use in the 
relevant industry).

“merely finding the additional element in a single patent or published application would not be 
sufficient … unless [it] demonstrates that the additional element [is] widely prevalent or in common use” in 
the relevant field.

4) An Examiner’s statement taking official notice of the well-understood, routine, 
or conventional nature of additional element(s)—“should be used only when the 
Examiner is certain” that an element is well-understood, routine, or conventional.

4

The Berkheimer Memo (2018)
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 The goal of this memo was to increase clarity and consistency in how § 101 is currently 
applied.

 It identifies abstract ideas by specific groupings: (i) mathematical concepts; (ii) 
certain methods of organizing human activity; and (iii) mental processes.

 It further emphasizes that a claim is not “directed to” a judicial exception if the 
recited judicial exception is integrated into a practical application.

• This step is analyzed without regard to whether the additional claim elements 
represent well-understood, routine, or conventional activity. 

https://www.uspto.gov/patent/laws-and-regulations/examination-policy/subject-matter-eligibility

The October 2019 Memo

5

https://www.uspto.gov/patent/laws-and-regulations/examination-policy/subject-matter-eligibility
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Step 1: Is claim directed to process, machine, manufacture, or composition of matter?

Step 2A:  

Prong 1: Does the claim recite judicial exception (e.g., natural phenomenon)?

Prong 2: Does the claim recite additional elements that integrate the 
judicial exception into a practical application?

Step 2B: Does the claim include additional elements to transform the nature of the 
claims into a patent eligible concept (i.e., “significantly more”)?

Does the claim only involve well-understood, routine, conventional activity?

See PTO’s Berkheimer memo (requirements for Examiner to expressly support 
rejection, e.g., by citing a publication).

6

The October 2019 Memo
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Notable Computer/Software-Focused § 101 Cases
These examples provide insight that can be useful for software-focused 

diagnostic method claims.
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Alice v. CLS Bank, 573 U.S. 208 (2014)

8

SC considered eligibility of claims to a computer-implemented, electronic escrow 
service for facilitating financial transactions.

− Step 1: Is claim directed to patent ineligible concept (e.g., law of nature)?  

oYes – The claims were “directed to an abstract idea of employing an 
intermediary to facilitate simultaneous exchange of obligations in order to 
minimize risk.”

− Step 2: Does claim include additional elements to transform the claims into a 
patent eligible concept (i.e., “significantly more”; “inventive concept”)?

oNo – “[M]erely requir[ing] generic computer implementation fail[s] to 
transform [an] abstract idea into a patent-eligible invention.”  

Holding:  claims not patent eligible.
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A mere instruction to implement an abstract idea on a 
computer “cannot impart patent eligibility.”

“[T]he mere recitation of a generic computer cannot 
transform a patent-ineligible abstract idea into a 
patent-eligible invention.”

“Stating an abstract idea ‘while adding the words 
‘apply it’’ is not enough for patent eligibility.”

“Nor is limiting the use of an abstract idea to a 
particular technological environment.”

“[T]he relevant question is whether the claims 
here do more than simply instruct the 
practitioner to implement the abstract idea of 
intermediated settlement on a generic computer.
They do not.” 

Alice v. CLS Bank, 573 U.S. 208 (2014)
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Key takeaways:

SC applied the two-step Mayo test to a computer-implemented invention in Alice and provided 
additional clarification regarding this framework.

Notably, the SC clarified that the analysis should consider whether claims “purport to improve the 
functioning of the computer itself or effect an improvement in any other technology or technical 
field.”

o This second clause is important, as it provides a basis for arguing that improvements are not 
limited to the computer itself.

o For example, later decisions applying Alice have found that improvements to the accuracy of a 
computer-implemented diagnostic assay support eligibility.

The Alice decision also recognized that pre-emption should be considered when assessing eligibility 
under § 101. However, the lower courts have generally ignored this guidance.

Alice v. CLS Bank, 573 U.S. 208 (2014)
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McRO v. Bandai, 837 F.3d 1299 (Fed. Cir. 2016)
Does the claim improve upon the prior art?

Enfish v. Microsoft, 822 F.3d 1327 (Fed. Cir. 2016) & Finjan. v. Blue Coat, 879 F.3d 1299 
(Fed. Cir. 2018)

Does the claim improve the functionality of a computer?

Bascom v. AT&T, 827 F.3d 1341 (Fed. Cir. 2016)
Are conventional elements arranged in a unconventional way?

Electric Power Group v. Alstom, 830 F.3d 1350 (Fed. Cir. 2016)
Is the claim merely directed to data gathering, analysis, and display?

Post-Alice Cases

11
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McRO v. Bandai, 837 F.3d 1299 (Fed. Cir. 2016)

12

The asserted claims were directed to methods 
for automatically animating lip 
synchronization and facial expression of 
animated characters.
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Holding: Asserted claims held eligible at Alice Step 1.

Step 1: “The claimed rules [speech to lip synchronization/facial expressions] here, 
however, are limited to rules with certain common characteristics, i.e., a genus. . . . We 
therefore look to whether the claims in these patents focus on a specific means or 
method that improves the relevant technology or are instead directed to a result or effect 
that itself is the abstract idea and merely invoke generic processes and machinery.”

“By incorporating the specific features of the rules as claim limitations, claim 1 is limited to a 
specific process for automatically animating characters using particular information and 
techniques and does not preempt approaches that use rules of a different structure or different 
techniques. … claim 1 is directed to a patentable, technological improvement over the 
existing, manual 3-D animation techniques. The claim uses the limited rules in a process 
specifically designed to achieve an improved technological result in conventional industry 
practice. Claim 1 . . . is not directed to an abstract idea.”

13

McRO v. Bandai, 837 F.3d 1299 (Fed. Cir. 2016)
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Notably, the court rejected the defendant's argument that “the claims remain directed 
to an abstract idea because they only require using ‘mathematical algorithms to 
manipulate existing information to generate additional information.’”

Analogizing to Diehr, the court found that the claims are directed to “a process 
specifically designed to achieve an improved technological result in conventional 
industry practice,” despite the implicit use of mathematical algorithms and rules.

Key takeaway: A claim that applies mathematical algorithms or rules as part of a 
generative process should be found eligible if it results in an improvement to 
computer or other technology.

14

McRO v. Bandai, 837 F.3d 1299 (Fed. Cir. 2016)
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The asserted claims were directed to 
systems related to a “self-referential” 
database.

A self-referential table stores the same 
information that is stored by a standard 
relational table. However, all of the 
information is stored in a single table.

Enfish v. Microsoft, 822 F.3d 1327 (Fed. Cir. 2016)

15
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Enfish v. Microsoft, 822 F.3d 1327 (Fed. Cir. 2016)
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Holding: Asserted claims held eligible at Alice Step 1.

Step 1: “We find that the claims at issue in this appeal are not directed to an abstract 
idea within the meaning of Alice. Rather, they are directed to a specific 
improvement to the way computers operate, embodied in the self-referential 
table.”

“Here, the claims are not simply directed to any form of storing tabular data, but 
instead are specifically directed to a self-referential table for a computer database.”

“[T]he claims are directed to a specific implementation of a solution to a 
problem in the software arts.”

17

Enfish v. Microsoft, 822 F.3d 1327 (Fed. Cir. 2016)
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“A Downloadable is an executable application program, 
which is downloaded from a source computer and run on 
the destination computer.”

Finjan. v. Blue Coat, 879 F.3d 1299 (Fed. Cir. 2018)

18
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Holding: Asserted claims held eligible at Alice Step 1.

Step 1: “In cases involving software innovations, this inquiry often turns on whether the claims 
focus on ‘the specific asserted improvement in computer capabilities … or, instead, on a process 
that qualifies as an ‘abstract idea’ for which computers are invoked merely as a tool.”

“The question, then, is whether this behavior-based virus scan . . . constitutes an improvement 
to computer functionality. We think it does.”

“The ‘behavior-based’ approach to virus scanning was pioneered by Finjan and is disclosed in 
the '844 patent’s specification. In contrast to traditional ‘code-matching’ systems, which 
simply look for the presence of known viruses, ‘behavior-based’ scans can analyze a 
downloadable’s code and determine whether it performs potentially dangerous or 
unwanted operations—such as renaming or deleting files.”

19

Finjan. v. Blue Coat, 879 F.3d 1299 (Fed. Cir. 2018)
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The claims use “a new kind of file that enables a computer security system to do things it 
could not do before. … The fact that the security profile ‘identifies suspicious code’ allows the 
system to accumulate and utilize newly available, behavior-based information about potential 
threats. The asserted claims are therefore directed to a non-abstract improvement in 
computer functionality, rather than the abstract idea of computer security writ large.”

“Here, the claims recite more than a mere result. Instead, they recite specific steps—
generating a security profile that identifies suspicious code and linking it to a 
downloadable—that accomplish the desired result.”

Key takeaway: A claim that recites specific steps or elements that result in an improvement to 
computer technology should be found eligible. Here, the improvement was found in the fact 
that the claimed method enabled a “computer security system to do things it could not do 
before.” This line of reasoning should apply to a variety of bioinformatics-based inventions.

20

Finjan. v. Blue Coat, 879 F.3d 1299 (Fed. Cir. 2018)
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The asserted patents claimed systems and 
methods for content filtering.

Bascom v. AT&T, 827 F.3d 1341 (Fed. Cir. 2016)

21
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Holding: Asserted claims held eligible under Alice Step 2.

Step 1: “[T]he claims of the ’606 patent are directed to the abstract idea of filtering content.”

Step 2: “We agree with the district court that the limitations of the claims, taken individually, 
recite generic computer, network and Internet components, none of which is inventive by 
itself.”

However, “BASCOM has alleged that an inventive concept can be found in the ordered 
combination of claim limitations that transform the abstract idea of filtering content 
into a particular, practical application of that abstract idea. We find nothing on this 
record that refutes those allegations as a matter of law or justifies dismissal under Rule 
12(b)(6).”

22

Bascom v. AT&T, 827 F.3d 1341 (Fed. Cir. 2016)
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“The inventive concept described and claimed in the '606 patent is the installation of a filtering 
tool at a specific location, remote from the end-users, with customizable filtering features 
specific to each end user. This design gives the filtering tool both the benefits of a filter 
on a local computer and the benefits of a filter on the ISP server. BASCOM explains that 
the inventive concept rests on taking advantage of the ability of at least some ISPs to identify 
individual accounts that communicate with the ISP server, and to associate a request for 
Internet content with a specific individual account.”

“According to BASCOM, the inventive concept harnesses this technical feature of network 
technology in a filtering system by associating individual accounts with their own filtering 
scheme and elements while locating the filtering system on an ISP server. . . .On this limited 
record, this specific method of filtering Internet content cannot be said, as a matter of 
law, to have been conventional or generic.” 

Key takeaway: An unconventional arrangement of conventional elements may be eligible for 
patenting if the arrangement improves the performance of a computer or another field of 
technology.

23

Bascom v. AT&T, 827 F.3d 1341 (Fed. Cir. 2016)
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 The asserted patents claimed systems and methods for 
performing real-time performance monitoring of an 
electric power grid by collecting data from multiple data 
sources, analyzing the data, and displaying the results.

Electric Pwr. Grp. v. Alstom, 830 F.3d 1350 (Fed. Cir. 2016)

24
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Holding: Asserted claims held to be invalid under § 101.

Step 1: “The focus of the asserted claims . . . is on collecting information, analyzing it, and displaying 
certain results of the collection and analysis. We need not define the outer limits of ‘abstract idea,’ or at 
this stage exclude the possibility that any particular inventive means are to be found somewhere in the claims, 
to conclude that these claims focus on an abstract idea—and hence require stage-two analysis under § 101.”

“Accordingly, we have treated collecting information, including when limited to particular content 
(which does not change its character as information), as within the realm of abstract ideas.”

“In a similar vein, we have treated analyzing information by steps people go through in their minds, or 
by mathematical algorithms, without more, as essentially mental processes within the abstract-idea 
category.” 

“And we have recognized that merely presenting the results of abstract processes of collecting and 
analyzing information, without more (such as identifying a particular tool for presentation), is abstract 
as an ancillary part of such collection and analysis.”

25

Electric Pwr. Grp. v. Alstom, 830 F.3d 1350 (Fed. Cir. 2016)
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Step 2: “A large portion of the lengthy claims is devoted to enumerating types of information and 
information sources available within the power-grid environment. But merely selecting information, 
by content or source, for collection, analysis, and display does nothing significant to 
differentiate a process from ordinary mental processes, whose implicit exclusion from § 101 
undergirds the information-based category of abstract ideas.” 

“The claims’ invocation of computers, networks, and displays does not transform the claimed subject 
matter into patent-eligible applications. The claims at issue do not require any nonconventional 
computer, network, or display components, or even a ‘non-conventional and non-generic arrangement of 
known, conventional pieces,’ but merely call for performance of the claimed information 
collection, analysis, and display functions ‘on a set of generic computer components’ and 
display devices.”

Key takeaway: A claim that is merely directed to data gathering, analysis, and display, is typically not 
eligible for patenting.

26

Electric Pwr. Grp. v. Alstom, 830 F.3d 1350 (Fed. Cir. 2016)
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Software-focused Diagnostic Assays
Recent Guidance from the Federal Circuit and PTAB
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Claim 1. A method for resolving haplotype phase, comprising:
receiving allele data describing allele information regarding genotypes for a family ... where the genotypes for the 

family contain single nucleotide variants and storing the allele data on a computer system comprising a processor and a 
memory;

receiving pedigree data for the family ... and storing the pedigree data on a computer system comprising a processor 
and a memory;

determining an inheritance state for the allele information described in the allele data … using a Hidden Markov 
Model having hidden states implemented on a computer system comprising a processor and a memory …

receiving transition probability data describing transition probabilities for inheritance states and storing the 
transition probability data …;

receiving population linkage disequilibrium data and storing the population disequilibrium data on a computer 
system …;

determining a haplotype phase for at least one member of the family based on  … ;
storing the haplotype phase for at least one member of the family using a computer system comprising a processor 

and a memory; and
providing the stored haplotype phase for at least one member of the family in response to a request using a 

computer system comprising a processor and a memory.

28

In re Stanford, 989 F.3d 1367 (Fed. Cir. 2021) – “Stanford I”
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Step 1: Is the claim directed to patent ineligible concept (e.g., abstract idea)? Yes

o claim “recites no concrete application for the haplotype phase beyond storing it and providing 
it upon request”

o claim is directed to an abstract mathematical calculation

Step 2: Does the claim include additional elements to transform the claims into a patent eligible 
concept (i.e., “significantly more”; “inventive concept”)? No

o claim “recites no steps that practically apply the claimed mathematical algorithm; 
instead, claim 1 ends at storing the haplotype phase and ‘providing’ it ‘in response to a 
request.’” 

o “Simply storing information and providing it upon request does not alone transform 
the abstract idea into patent eligible subject matter.” 

Holding: claims not patent eligible.

In re Stanford, 989 F.3d 1367 (Fed. Cir. 2021) – “Stanford I”
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 The claimed methods are directed to methods for determining haplotype phase. The specification 

describes using genotype data and pedigree data and applying a known prior art method (a hidden 

Markov model) for these predictions. The specification indicates that the claimed methods provide 

improved accuracy by "factoring additional data into the analysis."

However, the fact “[t]hat a specific or different combination of mathematical steps yields a 

greater number of haplotype predictions than previously achievable under the prior art is not 

enough to transform claim 1 into a patent eligible application. . . . The alleged innovation 

accomplished in claim 1 is in the mathematical analysis itself, namely, in the receipt of data, 

executing mathematical calculations, and storing the resulting data, [t]he alleged innovation 

therefore subsists in ‘the basic tools of scientific and technological work.’”

30

In re Stanford, 989 F.3d 1367 (Fed. Cir. 2021) – “Stanford I”
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Claim 1. A computerized method for inferring haplotype phase in unrelated individuals, comprising:

receiving genotype data …for a plurality of individuals and storing … [on] a computer;

imputing an initial haplotype phase for each individual …  and storing …;

building a data structure describing a Hidden Markov Model …;

wherein any change to the set of imputed haplotype phases contained within the data structure 

automatically results in re-computation of the set of parameters …;

repeatedly randomly modifying at least one of the imputed initial haplotype phases in the 

set of imputed haplotype phases to automatically re-compute a new set of parameters …;

automatically replacing an imputed haplotype phase for an individual with a randomly 

modified haplotype phase within the data structure …;

extracting at least one final predicted haplotype phase from the data structure …; and

storing the at least one final predicted haplotype phase for the individual on a memory of a 

computer system.

31

In re Stanford, 991 F.3d 1245 (Fed. Cir. 2021) – “Stanford II”



Smart In Your World

arentfox.com
32

Step 1: Is the claim directed to patent ineligible concept (e.g., abstract idea)? Yes

o directed to use of mathematical calculations and statistical modeling … “mathematical 
algorithms for performing calculations, without more, are patent ineligible”

o claim “recites no application, concrete or otherwise, beyond storing the haplotype phase”

Step 2: Does the claim include additional elements to transform the claims into a patent eligible 
concept (i.e., “significantly more”; “inventive concept”)? No

o “receiving, extracting, and storing data amount to well-known, routine, and 
conventional steps taken when executing a mathematical algorithm on” computer

o specification “illustrates that the mathematical steps performed and the data received are 
conventional and well understood in the prior art”

Holding: claims not patent eligible.

In re Stanford, 991 F.3d 1245 (Fed. Cir. 2021) – “Stanford II”



Smart In Your World

arentfox.com

Claim 1. A non-transitory computer readable storage medium with an executable program stored thereon, 
wherein the program instructs a processor to perform operations, comprising:

generating a set of multiple signatures of biological data comprising a number of features (F={F1, F2, . 
. ., Fn}) by running a feature subset selection algorithm on the biological data N times… ;

forming a first matrix (Mi) of size (FxF), wherein each matrix element (i,j) of the first matrix (Mi) 
quantifies each corresponding feature-pair (FiFj) based on their co-occurrence in the analyzed signatures in run 
ri; and

forming a second matrix (T) of size (FxN), wherein each element (T(ij)) of the second matrix (T) is 
assigned the sum of the corresponding row (Fi) of the corresponding first matrix (Mi);

forming a vector (C) of size (F) wherein each element (CFi) of the vector is assigned the average of the 
corresponding row (Ti) for all columns (1 to N) of the second matrix (T);

sorting each value of vector (C) in descending order, resulting in ranking each feature (Fi) represented by 
each element of the vector (C) in descending order;

computing a novel set of signatures based on the ranked features by combining at least two features of 
signatures with similar ranking; and

implementing the novel set of signatures in a diagnostic assay.

Ex Parte Janevski (PTAB 2021)

33
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Step 1: Is the claim directed to patent ineligible concept (e.g., abstract idea)? Yes

o “specification describes how these steps [e.g., “generating a set of multiple signatures,”]  
involve mathematical relationships, and the associated algorithms can be considered 
mental steps.” 

Step 2: Does the claim include additional elements to transform the claims into a patent eligible 
concept (i.e., “significantly more”; “inventive concept”)? Yes

o claim “directed to a particular improvement in analyzing ultra-diverse, complex, and 
dense biological data that, historically, was difficult to assess for any meaningful 
diagnostic outcome”

o “claim limitations integrate the abstract idea into a practical application in 
allowing for the meaningful use of biological data (e.g., genetic information) in 
diagnosing a condition (a diagnostic assay) . . .” 

Holding: claims ARE patent eligible.

Ex Parte Janevski (PTAB 2021)
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Methods for Indirectly Claiming Diagnostic Assays

Recent Guidance from the Federal Circuit and PTAB
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U.S. Patent No. 9,580,751

Claim 1. A method for preparing a deoxyribonucleic acid (DNA) fraction from a pregnant human 

female useful for analyzing a genetic locus involved in a fetal chromosomal aberration, comprising:

(a) extracting DNA from a substantially cell-free sample of blood plasma or blood serum of a 

pregnant human female to obtain extracellular circulatory fetal and maternal DNA fragments;

(b) producing a fraction of the DNA extracted in (a) by:

(i) size discrimination of extracellular circulatory DNA fragments; and

(ii) selectively removing the DNA fragments greater than approximately 500 base pairs,

wherein the DNA fraction after (b) comprises a plurality of genetic loci of the extracellular 

circulatory fetal and maternal DNA; and

(c) analyzing a genetic locus in the fraction of DNA produced in (b).

36

Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir. 2020)
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U.S. Patent No. 9,738,931

Claim 1. A method, comprising:

(a) extracting DNA comprising maternal and fetal DNA fragments from a substantially cell-free 

sample of blood plasma or blood serum of a pregnant human female;

(b) producing a fraction of the DNA extracted in (a) by:

(i) size discrimination of extracellular circulatory fetal and maternal DNA fragments, and

(ii) selectively removing the DNA fragments greater than approximately 300 base pairs,

wherein the DNA fraction after (b) comprises extracellular circulatory fetal and maternal DNA 

fragments of approximately 300 base pairs and less and a plurality of genetic loci of the extracellular 

circulatory fetal and maternal DNA fragments; and

(c) analyzing DNA fragments in the fraction of DNA produced in (b).

37

Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir. 2020)
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Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir. 2020)

38

“Under Mayo, we have consistently held diagnostic claims unpatentable as 
directed to ineligible subject matter.”

“In contrast, we have held that method of treatment claims are patent-eligible.”

“This is not a diagnostic case. And it is not a method of treatment case. It is a 
method of preparation case.”
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“The claims in this case are directed to methods for preparing a fraction of cell-free 
DNA that is enriched in fetal DNA.”

“The methods include specific process steps—size discriminating and selectively 
removing DNA fragments that are above a specified size threshold—to increase the 
relative amount of fetal DNA as compared to maternal DNA in the sample.”

“The claimed size thresholds [500 base pairs] are human-engineered parameters
that optimize the amount of maternal DNA that is removed from the mixture and the 
amount of fetal DNA that remains in the mixture in order to create an improved 
end product that is more useful for genetic testing than the original natural 
extracted blood sample.”

“ 

Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir. 2020)
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“The claims include physical process steps that change the composition of the mixture, 
resulting in a DNA fraction that is different from the naturally occurring fraction in the 
mother’s blood.”

The inventors “obviously did not invent cell-free fetal DNA or the relative size distribution of fetal 
and maternal cell-free DNA in maternal blood.”

Rather, “the inventors used their discovery to invent a method of preparing a fraction of DNA that 
includes physical process steps with human-engineered size parameters to selectively remove some 
maternal DNA in blood to produce a mixture enriched in fetal DNA.”

The claimed methods “are ‘directed to’ more than merely the natural phenomenon that the 
inventors discovered….we conclude at step one of the Alice/Mayo test that the claims are not 
directed to a patent-ineligible concept, and we need not reach step two of the test.”

Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir. 2020)
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Claims directed to a cardiac monitoring system and 
associated methods for “detecting and distinguishing 
atrial fibrillation and atrial flutter from other various 
forms of cardiac arrhythmia.”

CardioNet v. InfoBionic, 955 F.3d 1358 (Fed. Cir. 2021)
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CardioNet v. InfoBionic, 955 F.3d 1358 (Fed. Cir. 2021)

42

Step 1: CardioNet’s claims are directed to a patent-eligible “improved cardiac monitoring device,” 
satisfying step one of the Alice test.

• In Alice, step 1, “we look to whether the claims focus on a specific means or method that 
improves the relevant technology or are instead directed to a result or effect that itself is the 
abstract idea and merely invoke generic processes and machinery.”

• Here, there is “no suggestion in the ’207 patent’s written description that doctors were 
‘previously employing’ the techniques performed on the claimed device. Nothing in the 
record in this case suggests that the claims merely computerize pre-existing techniques 
for diagnosing atrial fibrillation and atrial flutter. Moreover, as in McRO, the written 
description of the ’207 patent confirms that the asserted claims are directed to a specific 
technological improvement—an improved medical device that achieves speedier, more 
accurate, and clinically significant detection of two specific medical conditions out of a 
host of possible heart conditions.”
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• “[T]he claimed invention achieves multiple technological improvements. First and 
foremost, the device more accurately detects the occurrence of atrial fibrillation and atrial 
flutter—as distinct from V-TACH and other arrhythmias—and allows for more reliable and 
immediate treatment of these two medical conditions. Indeed, the written description reports 
that when analyzing real-world arrhythmia data, the device demonstrated both high 
“positive predictivity” of, and high “sensitivity” to, atrial fibrillation and atrial flutter, 
meaning that it effectively avoids false positives and false negatives, respectively, in detecting 
these two conditions. In addition, the device is able to identify sustained episodes of atrial 
fibrillation and atrial flutter that have “increased clinical significance.”

Takeaways: A specific implementation (e.g., as a device or method) of a computer-implemented 
diagnostic assay may be found eligible if it results in improved accuracy compared to known 
methods. Ideally, the claims are not directed merely to a process for automating a known 
diagnostic method.

CardioNet v. InfoBionic, 955 F.3d 1358 (Fed. Cir. 2021)
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Ex Parte Galloway, Appeal No. 2017-004696,
2018 WL 2716552 (PTAB May 22, 2018)

Claim 35. A method of diagnosing a subject with bladder cancer or at risk of developing bladder cancer 
comprising:

a) providing a urine sample isolated from said subject;
b) isolating cells from said sample and dispersing them on a slide, wherein said slide contains at least 

5000 total cells;
c) contacting said cells with a labelled specific binding member capable of binding to a minichromosome

maintenance 2 (MCM2) polypeptide to stain cells with that express MCM2; and
d) counting said stained cells to provide a cell count;

wherein if said cell count is at least 50 cells of said 5000 total cells said subject has bladder cancer or is at risk 
of developing bladder cancer.

Held eligible on appeal – issued as U.S. Patent No. 10,107,814.
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Ex Parte Galloway, Appeal No. 2017-004696,
2018 WL 2716552 (PTAB May 22, 2018)

 The claims at issue in this appeal were also subject to a § 103 rejection. The appellant succeeded in 
persuading the Board that the asserted prior art combination failed to satisfy all of the limitations of the 
claims. The Board considered this analysis when evaluating the Examiner’s rationale for holding all 
limitations of the claim to be routine and conventional.

• “We do not find that the Examiner has provided evidence to support a prima facie case of patent ineligible subject 
matter. ‘Whether something is well-understood, routine, and conventional to a skilled artisan at the time of the 
patent is a factual determination.’ Berkheimer v. HP Inc., 881 F.3d 1360, 1369 (Fed. Cir. 2018).”

• “The Examiner has not established with appropriate factual evidence that the claimed method uses conventional 
cell counting methods. In particular, as noted in the obviousness rejection discussed above, the Examiner did not 
establish with factual evidence, that the cell counting step, as claimed, is conventional or known in the art.”

• “Therefore, we do not find that the Examiner has provided a prima facie case of patent ineligibility supported by 
factual evidence, and reverse the rejection of the claims as directed to an abstract idea or natural phenomenon.”



Smart In Your World

arentfox.com
47

Ex Parte Binnig, Appeal No. 2018-004044,
2019 WL 6207986 (PTAB. Sept. 30, 2019)

Claim 1. A method comprising:
analyzing a digital image;
detecting a group of objects in the image, wherein the group of objects includes normal anatomical 

objects and abnormal anatomical objects;
measuring a value related to the group of objects in the image;
displaying the measured value in a patient-profile list;
indicating that the measured value falls outside a normal range;
identifying the abnormal anatomical objects as potentially diseased based on the measured value falling 

outside the normal range;
navigating a user to a section of the digital image containing the abnormal anatomical objects from the 

group of objects when the user selects an area on a graphical user interface that is associated with the 
measured value that falls outside the normal range; and

displaying the abnormal anatomical objects on the graphical user interface.

Held eligible on appeal – issued as U.S. Patent No. 10,621,307.
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Ex Parte Binnig, Appeal No. 2018-004044,
2019 WL 6207986 (PTAB. Sept. 30, 2019)

 In this case, the Board agreed that the claims recite an abstract idea, but found that the claimed 
diagnostic assay integrated this judicial exception into a practical application at Step 2A, 
prong two, of the Alice analysis.

• “Although we agree with the Examiner that the claims relate to a diagnosis process in the medical field, which relies on 
determining whether the measured values are within a specific/normal range or fall outside that range (Ans. 7), 
Appellant's Specification describes the steps taken by the computer-aided pathology (CAP) system for creating tissue-
based patient profiles (TPPs), which are ‘organized hierarchically and divided into classified regions.’ Spec. ¶¶ 44-45. 
The disclosed process responds to the need for comprehensively collecting the sizes of objects, wherein ‘the 
comprehensive measurement of objects in a CT scan or in a scan of a tissue sample cannot be performed manually.’ 
Spec. ¶ 40.”

• “[T]he recited ‘identifying’ and ‘navigating’ steps are the types of functions more typical of computer operations, as 
opposed to human activity. The human analogy equivalent would be an individual performing all the measurements, 
indicating and identifying the measurements that fall outside the normal range, and navigating the user to a section of 
the image containing the abnormal anatomical objects, which is plausible, but far-fetched given the technical nature of 
the measurements and presenting the data required in the claimed steps in light of the Specification.”
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Ex Parte Mcintyre, Appeal No. 2020-000157,
2020 WL 3265334 (PTAB June 10, 2020)

Claim 1. A method for diagnosing, monitoring and/or staging Alzheimer's disease which comprises:
providing a blood sample from a human subject;
oxidizing the blood sample from a human subject in vitro; and then
conducting a blood test for determining a level of at least one redox-reactive autoantibody in the blood 

sample;
comparing the level of the at least one redox-reactive autoantibody to a predetermined value; and
diagnosing, monitoring and/or staging Alzheimer's disease based on the comparison between the level of 

the at least one redox-reactive autoantibody and the predetermined value.

Held eligible on appeal – issued as U.S. Patent No. 10,809,272.
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Ex Parte Mcintyre, Appeal No. 2020-000157,
2020 WL 3265334 (PTAB June 10, 2020)

 In this case, the claims on appeal were held ineligible in a prior appeal. However, the appellant 
submitted an expert declaration regarding § 101 after prosecution was reopened. On appeal a 
second time, the Board found the claims eligible in view of the expanded evidentiary record.

• “Appellant argues, among other things, that the claims are ‘eligible under . . . the Alice/Mayo analysis because the additional 
elements recited in the claims provide ‘significantly more’ than the recited judicial exception (e.g., because the additional
elements are unconventional in combination). Specifically, Appellant argues that “oxidizing a blood sample from a human 
subject in vitro . . . was not was [sic] well-understood, routine, and conventional.” (Citations omitted).

 The appellant’s expert conducted a literature review spanning the three years prior to the application's 
priority date, and offered a declaration confirming that the steps of oxidizing the blood sample from a 
human subject in vitro, and then conducting a blood test for determining a level of at least one redox-
reactive autoantibody in the blood sample were not well-understood, routine, and conventional in the art.
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Questions?
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