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Four Categories of Patentable 

Subject Matter under §101

Compositions of MatterMachines

Processes Articles of Manufacture
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Judicial Exceptions

The first person to identify healing properties 
of the berries of a rare Amazonian plant 
cannot patent all treatments involving these 
berries

Natural Phenomena
The first person to realize that moving 
electrons curve in a magnetic field cannot 
patent every instance of that phenomenon

Abstract Ideas The first person to come up with the concept 
of a transmitting digital information wirelessly 
cannot patent the general idea of wireless 
data communication

Laws of Nature
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Diamond v. Diehr: 

The Gold Standard?
▪ 1981 Supreme Court patent eligibility case 

regarding a computer-controlled process for 

making a rubber tire

▪ Claim 1
A method of operating a rubber-molding press for precision molded compounds with the aid of a digital computer, 

comprising:

providing said computer with a data base for said press including at least, natural logarithm conversion data (ln), the 

activation energy constant (C) unique to each batch of said compound being molded, and a constant (x) dependent upon 

the geometry of the particular mold of the press,

initiating an interval timer in said computer upon the closure of the press for monitoring the elapsed time of said closure,

constantly determining the temperature (Z) of the mold at a location closely adjacent to the mold cavity in the press during 

molding,

constantly providing the computer with the temperature (Z),

repetitively calculating in the computer, at frequent intervals during each cure, the Arrhenius equation for reaction time 

during the cure, which is ln(v)=CZ+x where v is the total required cure time,

repetitively comparing in the computer at said frequent intervals during the cure each said calculation of the total required

cure time calculated with the Arrhenius equation and said elapsed time, and

opening the press automatically when a said comparison indicates equivalence.

▪ Is the claim directed to an unpatentable abstract idea?
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Diamond v. Diehr: 

Core Holdings
▪ A mathematical equation or a computer algorithm itself is not 

patentable subject matter (abstract ideas; alternatively, equations are 

natural laws)

▪ But an industrial process that incorporates a mathematical equation 

or algorithm with other steps can be eligible

▪ Here, putting rubber in the mold, measuring the temperature of the mold, 

determining the cure time, and then opening the mold)

▪ In a way, this case was easy – you start with uncured rubber and 

then end up with cured rubber, which is different

▪ No preemption of the algorithm

▪ Thus, the claim meets the requirements of§ 101
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Diamond v. Diehr: 

Tidbits
▪ "In determining the eligibility of respondents’ claimed process for 

patent protection under § 101, their claims must be considered as 

a whole."

▪ "It is inappropriate to dissect the claims into old and new 

elements and then to ignore the presence of the old elements in the 

analysis"

▪ "The 'novelty' of any element or steps in a process, or even of the 

process itself, is of no relevance in determining whether the subject 

matter of a claim falls within the§ 101 categories of possibly 

patentable subject matter"
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The Current § 101 Test in View of 

Alice v. CLS Bank

In 2012 and 2014, Mayo v. Prometheus 

and Alice Corp. v. CLS Bank Int’l 

dramatically changed the patent-

eligibility landscape, especially for 

software and business method claims.

And now maybe manufacturing as well.
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The Alice Test in a Nutshell

▪ Step 1: Are the claims are directed to a law of nature, 

natural phenomenon, or abstract idea?

▪ Step 2: If so, do the claims embody an inventive concept?

▪ I.e., do they contain “an element or combination of elements that is 

sufficient to ensure that the patent in practice amounts to 

significantly more than a patent upon the ineligible concept itself.”

▪ Additional elements that are well-understood, routine, or 

conventional have little or no weight in the step 2 analysis
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How to Square Mayo and Alice

with Diehr?

▪ Badly?

▪ Mayo: "...in evaluating the significance of additional steps, 

the § 101 patent-eligibility inquiry and, say, the § 102 

novelty inquiry might sometimes overlap."

▪ Alice: "Because the approach we made explicit in Mayo

considers all claim elements, both individually and in 

combination, it is consistent with the general rule that 

patent claims must be considered as a whole."
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American Axle v. Neapco
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American Axle: Origin Story

▪ American Axle owns US Patent 7,774,911 

“Method for Attenuating Driveline Vibrations”

▪ The technology involves methods for manufacturing driveline propeller 

shafts with liners that are designed to attenuate vibrations transmitted 

through the shaft assembly

▪ Driveshafts are subject to three types of vibration modes – bending, 

shell, and torsion – which prior art techniques could damp individually

▪ The invention introduced techniques for the tuning of a driveshaft liner in 

order to dampen both the shell mode and bending mode vibrations 

simultaneously 
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Claims 1 and 22

1. A method for manufacturing a shaft assembly of 

a driveline system, the driveline system further 

including a first driveline component and a second 

driveline component, the shaft assembly being 

adapted to transmit torque between the first 

driveline component and the second driveline 

component, the method comprising:

providing a hollow shaft member;

tuning at least one liner to attenuate at least two 

types of vibration transmitted through the shaft 

member; and

positioning the at least one liner within the shaft 

member such that the at least one liner is 

configured to damp shell mode vibrations in the 

shaft member by an amount that is greater than 

or equal to about 2%, and the at least one liner 

is also configured to damp bending mode 

vibrations in the shaft member, the at least one 

liner being tuned to within about ±20% of a 

bending mode natural frequency of the shaft 

assembly as installed in the driveline system.

22. A method for manufacturing a shaft assembly of a 

driveline system, the driveline system further 

including a first driveline component and a second 

driveline component, the shaft assembly being 

adapted to transmit torque between the first driveline 

component and the second driveline component, the 

method comprising:

providing a hollow shaft member;

tuning a mass and a stiffness of at least one liner; 

and

inserting the at least one liner into the shaft member;

wherein the at least one liner is a tuned resistive 

absorber for attenuating shell mode vibrations 

and wherein the at least one liner is a tuned 

reactive absorber for attenuating bending mode 

vibrations.
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Procedural History

▪ December 2015: American Axle sues Neapco for infringement of the patent in 

District of Delaware

▪ August 2017: Both parties move for summary judgment on the eligibility of the 

claims under Section 101, the district court grants Neapco’s motion

▪ October 2019: Federal Circuit panel majority (Judges Dyk and Taranto) affirms 

the district court, finding claims 1 and 22 ineligible; Judge Moore dissents

▪ August 2020: Federal Circuit grants American Axle’s request for panel 

rehearing, denies its request for rehearing en banc, and issues a modified 

version of the October 2019 opinion that now remands the eligibility of claim 

1 to the district court and maintains the ineligibility of claim 22
▪ 6-6 split on the denial of rehearing en banc, with Judges Newman, Moore, O’Malley, Reyna, 

Lourie and Stoll dissenting and five total opinions filed.

▪ December 2020: American Axle files petition for grant of certiorari
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Major Issues of Dispute 

(Revised Opinion)
▪ The law of nature

▪ Majority: Hooke’s Law (relating frequency to mass and stiffness) is implicitly 

required in claim 22, therefore the claims are directed to a law of nature

▪ Dissenters: Claim 22 does not recite Hooke’s law, Hooke’s Law is not required to 

practice the invention, and just because an invention complies with the laws of 

physics does not mean that it is directed to a law of nature

▪ Outcome-oriented claiming

▪ Majority: Claim 22 recites a desired result and not any particular means of 

achieving that result (“nothing more”) – thus, it fails the Section 101 test

▪ Dissenters: The majority’s requirement that that claims (and not just the 

specification) teach how to practice the invention is an improper combination of 

Sections 101 and 112

▪ The inventive concept (or lack thereof)

▪ Majority: Nothing in the claims or American Axle’s argument qualify

▪ Dissenters: American Axle alleged multiple factual reasons why its invention used 

unconventional processes, each enough to provide an inventive concept 
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Was the Alice Test Even Applied?

The Alice test

▪ Part 1: Is the claim directed to a 

judicial exception?

▪ Part 2: If so, does it recite 

significantly more?

The American Axle test

▪ Part 1: Does the claim rely on a 

judicial exception (even if 

unclaimed)?

▪ Part 2: If so, does it recite a 

particular means of practicing the 

invention?

Is any invention that uses a spring 

now directed to a natural law?

How particular does your means 

need to be?
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But What About Claim 1?

▪ Claim 1 recites “tuning at least one liner to attenuate at 

least two types of vibration transmitted through the shaft 

member” and “positioning the at least one liner”

▪ According to the majority, this is enough to go beyond 

Hooke’s Law because it involves controlling characteristics 

of the liner(s) that might involve something other than 

mass and stiffness

▪ Analysis of claim 1 with respect to the abstract idea 

exception is remanded to the district court
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Vigorous Judicial Shade-Throwing

▪ Judge Moore: 
▪ “Section 101 is monstrous enough, it cannot be that use of an unclaimed natural law in the 

performance of an industrial process is sufficient to hold the claims directed to that natural law.”

▪ “[T]he majority has imbued § 101 with a new superpower—enablement on steroids”

▪ “[The majority] decides [a] question of physics as a matter of law on appeal.”

▪ Judge Newman: “The court’s rulings on patent eligibility have become so 

diverse and unpredictable as to have a serious effect on the innovation 

incentive in all fields of technology.”

▪ Judge Stoll: “The majority’s reasoning also introduces further uncertainty by 

blurring the line between patent eligibility and enablement.”

▪ Judge O’Malley: “[The majority used] a new test for patentable subject matter 

at the eleventh hour and without adequate briefing.”

21



Timeline

▪ December 27: American Axle files Petition for Certiorari

▪ January - March: Amicus briefs filed

▪ Extra credit – read the brief from the Chicago Patent Attorneys 

▪ March 31: Neapco's Brief in opposition filed

▪ ???: Certiorari decision

▪ Speculation, if cert granted: 

▪ A good SCOTUS opinion may clear up the § 101 muck

▪ A bad SCOTUS opinion might motivate Congress to finally revise § 101 
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In the Meantime, What Do We Do?

▪ Assume that specificity is a requirement (or at least a major 

factor) of patent eligibility

▪ Paraphrasing Judge Moore § 101 seems to require 

"enablement on steroids"

▪ The Federal Circuit has been considering specificity in the 

Alice analysis for years...
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§101 Requires Specificity

▪ McRO, Inc. v. Bandai Namco Games America Inc. (CAFC 2016)

▪ Found eligible, the opinion used the word “specific” or “specifically” at least 

15 times when referring to the claims

▪ Similar usage in Enfish LLC v. Microsoft Corp. (CAFC 2016), Trading 

Techs Int’l v. CQG, Inc. (CAFC 2017), and SRI Int'l Inc. v. Cisco Systems 

Inc. (CAFC 2019), all found eligible

▪ A lack of specificity can render claims ineligible

▪ The Chamberlain Group, Inc. v. Techtronic Industries Co. (CAFC 2019)

▪ Electric Power Group, LLC v. Alstom S.A (CAFC 2016)

▪ Two-Way Media Ltd. v. Comcast Cable Communications, LLC (CAFC 2017)
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§101 Requires Specificity

▪ Non-specific claims usually recite a result rather than steps taken to 

achieve the result

▪ Example: Electric Power Group found claims ineligible because they were drawn to 

“defining a desirable information-based result and not [being] limited to inventive 

means of achieving the result.”

▪ Example: Judge Chen in American Axle, “a claim may be held ineligible if it invokes a 

natural law to achieve some desired result without reciting any further limitations as to 

the means for accomplishing that result.”

▪ Also referred to as “outcome-based claiming” or “black box claiming”

▪ Five types of specificities to consider:

▪ A specific function of a specific element that does something in a specific way to obtain 

a specific result and thus solve a specific problem

▪ Not all five specificities need be present in each claim, but the more of these 

specificities there are, the more likely the claim will survive an eligibility challenge
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Copyright 2021 Schwegman Lundberg & Woessner. P.A.  All Rights Reserved.

Life Sciences Process Claims: big question

• Looking through the lens of "simple" diagnostic claims:

Is “If A, then B” patent-eligible?

o Detection of receptor A or mutation B indicates that treatment 
Y will be effective.

• PTO – "No"  (2014 and May 2016 PE Guidelines).

• Justice Breyer, "No" (Metabolite Labs. dissent)(2006)

• Fed. Cir.: "Maybe" – if the sampling, culturing, measuring 
and/or screening steps are per se unobvious and/or the 
isolate being measured is a “manufacture” made by the 
hand of man.
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Applying a Natural Law

• Mayo Collab. Services v. Prometheus, 132 S. Ct. 1239 
(2012)

• Method to optimize drug dose by administering drug, 
determining level of metabolite that indicates efficacious and 
non-toxic dose

• Claim is not PE: attempt to monopolize a “law of nature.” 
(Correlation is between metabolite levels and efficacy or 
toxicity)

• “Administering” drug and “detecting” metabolite levels 
are not natural laws

• Not enough to salvage claim (machine or transformation)

• These are not method of treatment claims
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Signposts on Road Ahead to Manufacturing PE

• Unpersuasive to Court: administration, measurement 
and indicating steps, as well as specific numerical 
limitations in the claims. 

• Mayo claims: old use of an old compound.

• “Discovery” of the correlation between dosage and 
efficacy or side-effects was old.

• Court did not resolve the PE of “diagnostic claims”: 

“We need not determine here whether, from a policy perspective, 
increased protection for discoveries of diagnostic laws of nature is 
desirable.”
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How about no “diagnosis” element?

• Ariosa v. Sequenom 788 F.3d 1371 (2015), U.S. Pat. No. 
6,258,540 (“Non-invasive Prenatal Diagnosis”)

• Multi-step method claims
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.

• Independent claim 24:“removing” cell populations from 
blood sample, “amplifying” and testing nucleic acid.
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Fed. Cir.: Not PE under Mayo test – “directed to”

• Fed. Cir.: natural phenomena include:

o existence of cffDNA in maternal blood

o paternally inherited cffDNA

• “Thus, the claims at issue…are generally directed to 
detecting the presence of a naturally occurring thing or a 
natural phenomenon.” (Emphasis supplied)

• Held:  "the practice of the method claims does not result 
in an inventive concept that transforms the natural 
phenomenon of cffDNA into a patentable invention."

• Recited “diagnosis” element (testing) was not discussed 
at all, and “[n]one of the remaining asserted dependent 
or indep. claims differ substantially from these claims”

30



Copyright 2021 Schwegman Lundberg & Woessner. P.A.  All Rights Reserved.

Judge Linn Concurred (Barely)

• Mayo broadly and unnecessarily discounted 
“conventional activity”

o Well-understood, routine, conventional (WUCR) steps added 
nothing specific to the laws of nature

o Problem is Mayo’s blanket dismissal of all post-solution steps, 
not just those at issue in Mayo

o Conflicts with Diehr (new combination of known steps 
patentable)

• Mayo made me concur “even though here no one was 
amplifying or detecting paternally inherited cffDNA using 
[blood] of pregnant mothers” [because no one knew it 
was there!]
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End of the line for Sequenom?

• Sequenom petitioned for re-hearing en banc: denied in 
Dec. 2015 (809 F.3d 1282).

o Judges Lourie and Moore wrote concurrences, as did Judge 
Dyk.

o Judge Newman dissented. 

• Cert. was denied on June 27, 2016.
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Judge Dyk: Narrow Claim is the Path to Salvation

• In Myriad I and II, “we found genetic testing claims that sought to 
capture ‘all comparisons between the patient's BRCA and the wild-
type BRCA genes’ to be overbroad and thus [not PE], noting that 
‘the covered comparisons are not restricted by the purpose of the 
comparison or the alteration being detected.’”

• “If the breadth of the claim is sufficiently limited to a specific 
application of the new law of nature discovered by the applicant 
and [actually] reduced to practice, I think that the novelty of the 
discovery should be enough to supply the necessary inventive 
concept…. (Emphasis supplied)

• “[O]nly diagnostic and therapeutic method patents limited in their 
claim scope would survive….”

• The claims of the '540 patent are overbroad.
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A Break in the 101 Wall: CellzDirect

• Rapid Litig. Mgmt. LTD v. CellzDirect, Inc., 827 F.3d 1042 
(Fed. Cir. 2016) -- U.S. Pat. No. 7,604,929

• Method of producing “hardy hepatocytes” by subjecting
previously frozen-thawed hepatocytes to fractionation, 
recovering viable cells, and cryopreserving recovered 
cells

• Cryopreserved “hardy” hepatocytes can be used without 
further selection of viable from non-viable cells.

• Dist. Ct.

o Alice Step 1: claim directed to ineligible law of nature = 
discovery that cells survive multiple freeze-thaws

o Alice Step 2: inventors applied WURC freezing process
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Court: claims “immediately 
distinguishable” from method 
steps of Genetic Techs., Ariosa, 
and Myriad I and II because 
those involved nothing more 
than detecting an ineligible 
concept.

Contradicts May 2016 PTO 
Guidance on PE, Life Sciences 
example 29:
1. A method of detecting JUL-1 in a patient, 
said method comprising:

a. obtaining a plasma sample from a human patient; 
and

b. detecting whether JUL-1 is present in the plasma 
sample by contacting the plasma sample with an anti-
JUL-1 antibody and detecting binding between JUL-1 
and the antibody.

• Alice Step 2A: patent eligible detection even 
though reciting naturally occurring 
substances and WURC steps.

• Why? Mayo: administration of drug and 
detection of metabolite levels not natural 
laws.

Fed. Cir.: “Directed to” PE Preservation Technique

Court treats hepatocytes as 

a manufacture.
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CellzDirect Panel Relied on Diehr

• Stopped at Alice Step 1: claim is “directed to” new and 
improved technique, not underlying ineligible concept 
(hepatocytes’ ability to survive multiple freeze-thaws).

“Just as in Diehr, it is the particular ‘combination of steps’ that is

patentable here. 450 U.S. at 188. The inventors discovered that some

percentage of hepatocytes can survive multiple freeze-thaw cycles and

applied that discovery to improve existing methods for preserving

hepatocytes. To require something more would be to discount the

human ingenuity that comes from applying a natural discovery in a way

that achieves a ‘new and useful end.’” [citing Alice].
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“Work-Around” to find PE Method of Manufacture

• Illumina v. Ariosa, 967 F.3d 1319 (Fed. Cir., 2020) pet. for 
cert. filed Dec. 2020.

• Claim 1 (U.S. Pat. No. 9,580,751):
A method for preparing a [DNA] fraction from a pregnant human female useful for analyzing a 
genetic locus involved in a fetal chromosomal aberration, comprising:

(a) extracting the DNA from a substantially cell-free sample to obtain extracellular 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).
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Illumina majority relied on CellzDirect

• Lourie: “This is not a diagnostic case. And it is not a method of 
treatment case, it is a method of preparation case…The claims of 
this case do not fall into either bucket, and we consider the claims 
under the Alice/Mayo test.”

• Natural phenomenon not claimed (Alice step 1): [cell free fetal] 
DNA tends to be shorter than cell free maternal DNA]

• Natural phenomenon exploited in specific process steps to 
produce cell-free fetal DNA fraction not naturally occurring in 
mother’s blood.

Court viewed fractionated DNA as a 

‘manufacture’ (even though there is a 

diagnostic/analysis step).
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Ariosa distinguished

• Ariosa: claims were directed to only the knowledge that cffDNA
exists and to a method to detect it.

• Illumina: directed to not only the recognition of a correlation 
(between the size of the DNA fragments and its tendency to be 
either fetal or maternal)…
o claimed method removes some maternal DNA from the mother’s blood to 

prepare a fraction that is enriched in fetal DNA. (Analogous to the hearty 
hepatocytes separated from their less hearty cousins in CellzDirect). 

o method carried out by the hand of man, and no Mayo/Alice step 2 analysis 
is required. (Manipulative steps need not be analyzed for inventiveness if 
claims are not directed to a natural product or phenomenon in step 1.)
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Dist. Ct.: Illustrating PE Method of Production

• Abbott Lab. v. Grifols Diag. Sol., Inc., No. 19-C-6587 
(N.D.IL. Dec. 1, 2020)

• DJ brought by Abbott

• Grifols counterclaim for infringement of dep. claim 7 of 
US Patent No. 7,205,101

• Abbot moved to dismiss under Rule 12(b)(6) (invalid 
under s. 101).

• Dist. Ct: denied.

• FRCP refresher: Rule 12(b)(6) motion challenges 
sufficiency of complaint, not its merits.
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Claims 1 and 7 of U.S. Patent 
No. 7,205,101:
A method for replicating DNA specific for HIV, which 
comprises:

(a) providing a DNA construct comprising an origin 
of replication recognized by a unicellular 
microorganism and a DNA sequence comprising at 
least a 20 bp [base pair] sequence of a human 
immunodeficiency virus (HIV) genome; and

(b) growing a unicellular microorganism containing 
said DNA construct under conditions whereby said 
DNA sequence is replicated[,] wherein the unicellular 
microorganism is a bacterial cell.

• Ariosa distinguished: claim begins 
with non-natural DNA and ends 
with replicated DNA in 
environment where HIV DNA 
doesn’t naturally replicate.

• Alice step 1: claim doesn’t 
observe HIV DNA replication, but 
is directed to “particular two-step 
method”.

Abbott Lab. v. Grifols: CellzDirect and Illumina
control

Court treats HIV DNA as a manufacture, and 

claim 7 as directed to “production of something” 

as in CellzDirect and Illumina. 
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An epithelial stem/progenitor cell population 
isolated from the amniotic membrane of 
umbilical cord…being isolated by a method 
comprising:

(a) separating the amniotic membrane from [umbilical 
cord components]…

(b) culturing [tissue or amniotic membrane cells from 
(a) to proliferate undifferentiated cells]; and

(c) harvesting the cells [that have certain shape and 
biological activity not found in umbilical cord].

• Inventor’s 6 declarations 
established that method yielded 
stem cells “markedly different” 
from naturally occurring cells (like 
“hardy” hepatocytes in 
CellzDirect).

• PTAB stopped at Alice step 1 (no 
judicial exception).

PTO: Manufacturing Product-by-process PE

Ex Parte Phan (PTAB, 2017): reversed.

• Treats stem cells as a PE manufacture.

• Method of manufacture should be PE (Ilumina).
• Then why rely upon method steps?

• Infringer must practice (a) – (c) (Abbott Labs. v. Sandoz, 566 

F.3d 1282 (Fed. Cir. 2009).

• Insert properties from (c) and delete (a) and (b).
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Best Practices

• Draft claims where product of method is PE manufacture 
(e.g., claimed method begins and ends with non-natural 
phenomenon).  Then WURC steps won’t matter.

• Recite steps that are specific for making the product to 
avoid generalities interpreted as nothing more than judicial 
exception.

Fight to stay at Alice 
step 1 (PTO step 
2A): claim is not 
directed to a judicial 
exception.

• Examiner must provide evidence that other claim elements 
are WURC to POSA (Berkheimer memorandum).

• Be careful to not admit that other claim elements are 
WURC in specification or in prosecution.

If answer to 2A is 
“yes,” then 
challenge examiner 
at step 2B.
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More specifically, be more specific…

• Nature-based products: add enough limitations to define PE starting and especially ending material 
(Abbott: began with non-natural DNA and ended with more of it.)

• If starting with natural material, ensure that each step is specific enough to transform all, not just 
some, of it, e.g., fractionate to make PE concentrate, harvest/isolate non-natural product.

• Software / business methods: At least one limitation should combine specificity with a technical (non-
business) solution and should not be in the prior art

Every encompassed embodiment must avoid a judicial exception.Every encompassed embodiment must avoid a judicial exception.

• Natural phenomenon applied twice, against conventional understanding (CellzDirect isolating hardy 
hepatocytes)

• Software / business methods: Additional elements need to explicitly recite a solution to a technical 
problem – the specification should motivate the need for this solution and how it is different from 
previous approaches

Exploit, not just apply, judicial exception.Exploit, not just apply, judicial exception.

• Numerical limitations (human-determined size limitation for fractionation, Illumina.)

• Avoid outcome-oriented claiming that is broad or vague enough for a conclusory assertion that it is 
WURC - focus on how rather than what

Recite limitations that remove at least one step from WURC activity.Recite limitations that remove at least one step from WURC activity.
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