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The Patent Target

Daniel J. Gervais*

Introduction

Can the traditional distinction between science and technology (the latter
often deemed synonymous with "applied science") help delineate patent-
able subject matter?' While the distinction cannot be easily wrestled to the
ground-especially in legal terms2-it has often informed, albeit sotto voce,
patent policy and guided both the U.S. Patent and Trademark Office (USP-
TO) and courts.' This distinction also undergirds a number of common law
exclusions to patentable subject matter, many of which, even if they "once
looked like settled, black-letter law have subsequently been questioned if not
entirely disavowed by the courts in more recent decisions."' This Article revis-
its the distinction in the light of recent Supreme Court and Federal Circuit
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' It is worth noting that the Patent Clause, which gives Congress the power to regulate

patents, refers to the "Progress of Science and Useful Arts." U.S. CoNsT. art. I, § 8, cl. 8.

According to this language, patents rest not on "science" but on the "useful arts." See In re

Bergy, 596 E2d 952, 958-59 (C.C.PA. 1979).
2 See Arti Kaur Rai, Regulating Scientfic Research: Intellectual Property Rights and the

Norms ofScience, 94 Nw. U. L. REv. 77, 100 (1999) (noting that, before 1980, the Supreme

Court interpreted the Constitution's Patent Clause to extend patent protection to applied

technology only).
3 See id.; see also Allen K. Yu, Within Subject Matter Eligibility--A Disease and A Cure,

84 S. CAL. L. REv. 387, 401 (2011) ("Without a deeper policy insight into the purpose of

patenting, and without a solid understanding of basic science and technology, one cannot

answer such questions [as to eligible subject matter] without resorting to ungrounded legalistic

and semantics-based arguments.").

See Rebecca S. Eisenberg, Wisdom Of TheAges Or Dead-Hand Control? Patentable Subject

Matter For Diagnostic Methods After In re Bilski, 3 CASE W RES. J.L. TECH. & INTERNET 1,

8-9 (2012).
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jurisprudence and suggests that it can be used to inform the elaboration of
an updated test for patentable subject matter.

Science can be translated in two major ways in the patentable subject matter
context: the first focuses on the target of the inquiry (nature); the second on
its method. Science may fail to get patented not on subject matter grounds,
but because laws of nature and abstract ideas may fail statutory novelty, util-
ity, or nonobviousness challenges.' Science may also be unpatentable subject
matter under 35 U.S.C. § 101 6This Article suggests that whether 35 U.S.C.
§ 101 is tackled first or last in the analysis will change the number of cases
impacted by the subject matter exclusion, but will not change the nature of
the problem. Hence, the inquiry into § 101 remains relevant because inven-
tors, scientists, follow-on innovators, and users need clarity on the scope of
the subject matter exclusions.!

Unfortunately, the case law on patentable subject matter is, to quote a recent
article, "extraordinarily unclear."' This Article's effort to delineate the appropri-
ate scope of patentable subject matter is thus necessary and somewhat original
in that it interfaces the two fundamental science-based exclusions (laws of
nature and abstract ideas), which are often seen as separate issues." The Article

' See 35 U.S.C. § 101 (2006) ("Whoever invents or discovers any new and useful pro-
cess, 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.") (emphasis added).

6 Id.

In other words, a patent application may be rejected for either anticipation or obvious-
ness and there would be no need to reach the subject matter analysis.

" Under 35 U.S.C. § 101, a patent can be granted on "any new and useful process, ma-
chine, manufacture, or composition of matter, or any new and useful improvement thereof,"
35 U.S.C. § 101, provided, under § 103(a), that "differences between the subject matter
sought to be patented and the prior art are such that the subject matter as a whole would
[not] have been obvious at the time the invention was made to a person having ordinary skill
in the art to which said subject matter pertains." 35 U.S.C. § 103 (2006); see also Eisenberg,
supra note 4, at 2-3.

For the quarter century preceding Laboratory Corporation, the United States Patent and
Trademark Office ('PTO'), the courts, and the patent bar, had-for the most part-
taken it for granted that new advances in biotechnology were patentable subject matter,
and moved on to the details of applying patent law standards such as novelty, nonob-
viousness, utility, written description, and enablement to biotechnology inventions.

Id.
, Robert D. Swanson, Section 101 and Computer-Implemented Inventions, 16

STAN. TECH. L. REv. 161, 162 (2012). The Federal Circuit recently referred to § 101 jurispru-
dence as a "swamp." MySpace, Inc. v Graphon Corp., 672 E3d 1250, 1262 (Fed. Cit. 2012).

"As Professor Eisenberg notes, referring to Justice Breyer's dissent in, Laboratory Corpo-
ration, "business methods are not basic tools of scientific research, and patents on business



explicates why the current confusion is both risky and counterproductive in
terms of promoting innovation. It also provides a path to re-operationalize a
proper exclusion of "science" from § 101, while acknowledging that in several
cases, a patent application will be more easily rejected on other grounds. " In
other words, this Article argues that the traditional distinction between science
and technology can form a useful basis to achieve two objectives: first, greater
clarity, and second, better implementation of the fundamental objective of
patent law, namely, the promotion of innovation.12 In doing so, the Article
also explores the role of universities as a major source of scientific research.

The traditional distinction between science and technology can be sum-
marized in temporal or sequential terms, as follows: "basic" science is mostly
done in universities and public laboratories, often with public or government
funding." Science produced under this system is then used by the private
sector and sometimes universities or university-based researchers to develop
commercially viable technologies." When the distinction is used as an heu-
ristic tool to delineate the domain of patents, the typical view is that patents
should be granted on the latter (technology/applied science) but not the former
("basic" science) because (1) normatively science is a public good that should
not be appropriated and (2) pure science does not meet the usual patentability

methods do not make a good poster child for rhetorical moves and policy argument advanced

by Justice Breyer for excluding patents on building blocks to leave room for further innova-

tion." Eisenberg, supra note 4, at 12-13. I also agree wholeheartedly when she suggests that

the "equivalence of 'abstract ideas' and 'phenomena of nature' is by no means self-evident."

Id. at 22. Professor Emerson Collins has also suggested making appropriate distinctions in

this context. See Kevin Emerson Collins, Bilski and theAmbiguity of"An UnpatentableAbstract

Idea,"15 LEwis & CLARKL. REv. 37, 61 (2011).

" The Court ofAppeals for the Federal Circuit has recently suggested that it maybe more

efficient to reject inventions on abstract ideas or laws of nature based on the conditions of

patentability contained in §§ 102, 103, and 112, after a basic threshold check under § 101

(whatever that may mean). See MySpace, Inc., 672 F.3d at 1261-62; see also supra note 9

and accompanying text.

" See Lemley et al., Life After Bilski, 63 STAN. L. REv. 1315, 1326 (2011) ("The core

mission of patent law is to create incentives for the production, disclosure, and commercial-

ization of socially valuable inventions."); Richard C. Levin et al., Appropriating the Returns

from Industrial Research and Development, 3 BROOKINGS PAPERS ON EcoN. AcTIvITY, 783,

783 (1987).
' See David C. Mowery et al., The Growth ofPatenting and Licensing by U.S. Universities:

An Assessment of the Effects of the Bayh-Dole Act of 1980, 30 RES. POL'Y 99, 101-02 (2001).

" See Sigrid Sterckx, Patenting and Licensing of University Research: Promoting Innovation

or Undermining Academic Values?, 17 Sci. ENG. ETHICS 45, 48 (2011) ("The basic or early

stage research for which universities receive funding is often such as leads to the discovery

of techniques useful in later stage research, i.e. research which universities are not generally

funded to carry out.").
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criteria, specifically, that a patentable invention be new and useful (or indus-
trially applicable). A related view is that science simply does not produce
inventions but rather knowledge in the form of discoveries, mental steps, and
abstract ideas-all ofwhich are presumptively non-patentable subject matter."
This is nothing new." It goes back to the longstanding tradition in western
universities of putting science first." Few would disagree with the need-as
a matter of human development-to pursue basic scientific research. It also
seems fair to posit that openness is required because basic research findings
often must be independently validated, which usually implies dissemination

1 See DavidJ. Triggle, Patentingthe Sun: Enclosingthe Scientific Commons and Transforming

the University--Ethical Concerns, 63 DRUG DEv. REs. 139, 141 (2005) (Merton's norms of

science define "a freely generated and freely available pool of 'certified knowledge' . . . The

role of public institutions and universities in particular has been to contribute to and main-

tain this pool . . . ."); Agreement on Trade-Related Aspects of Intellectual Property Rights

art 27.1, Apr. 15, 1994, Marrakesh Agreement Establishing the World Trade Organization,

Annex IC, 1869 U.N.T.S. 299, 311.
1 See, e.g., Ultramercial, LLC v. Hulu, LLC, 657 E3d 1323, 1329-30 (Fed. Cir. 2011)

(stating that the patent "does not claim a mathematical algorithm, a series of purely mental

steps, or any similarly abstract concept. It claims a particular method ... a practical applica-

tion of the general concept."), vacated, WildTangent, Inc. v. Ultramercial, LLC, 132 S. Ct.

2431 (2012); Classen Immunotherapies, Inc. v. Biogen IDEC, 659 E3d 1057, 1080-1081

(Fed. Cir. 2011) (Moore, J., dissenting) (arguing that allowing a patent on the timing of

immunizations would interfere with the development of further knowledge because it was

really patenting a study of immunization timing). SeeJoHN D. KEMPER & BILLY R. SANDERS,

ENGINEERS AND THEIR PROFESSION 4-5 (5th ed. 2001).

Let us, therefore, use simple definitions and focus our attention upon the concepts
behind [the words science and engineering]. For instance: Scientists primarily pro-
duce knowledge. Engineers primarily produce processes and things . . . The basic task
of the scientist is to perform research (create new knowledge), while the basic task of
the engineer is to perform design and development (create new processes and things).

Id.
17 See generally 3 GEORGE GoRE, THE ART OF SCIENTIFIC DISCOVERY OR THE GENERAL

CONDITIONS AND METHODS OF RESEARCH IN PHYSICS AND CHEMISTRY (1878) (distinguish-

ing discovery as looking for new truths of nature and invention which applies those to some

desired purpose).

" See Mordechai Feingold, Tradition versus Novelty: Universities and Scientfic Societies

in the Early Modern Period, REVOLUTION AND CONTINUITY: ESSAYS IN THE HISTORY AND

PHILOSOPHY OF EARLY MODERN SCIENCE, STUDIES IN PHILOSOPHY AND THE HISTORY OF

PHILOSOPHY 45, 53-54 (1991).



to peers." Simply put, scientists must allow others to build on their findings,
as they themselves stand on the shoulders of previous researchers.20

The traditional distinction between science and technology, as represented
in the field of engineering, is not a purely theoretical construct. There are
empirically measurable "cultural" differences between engineering and sci-
ence. One major study of the value of incentives, for example, found that
69% of those who described themselves as engineers thought that increasing
their employer's profits was important, while only 28% of scientists believed
the same.21 Meanwhile, 84% of scientists attached importance to establish-
ing their reputation as an authority in their field, compared to only 29% of
engineers.22 Even more acute was the difference in the importance attributed
to publishing: 88% for scientists versus only 15% for engineers.23 In the ag
gregate, the motivations of both groups seem different, and, thus, one might
presume the policy levers are designed to act as incentives. Thomas Allen,
Professor of Management and Professor of Engineering Systems, similarly
noted that the difference in scientists and engineers is not a cause but rather

24
a sign of an underlying difference in the people attracted to each profession.
In his view, science and technology tend to attract different people or at least
appeal to different interests. 25 Allen also suggested that communication pat-
terns in both fields often differ, particularly in the need for validation and
documentation in many forms of science, but generally not for commercial
technology development.26 This explains the peer review process and the need
for citation to previous literature, which are inseparable from most definitions
of the scientific process but are not typical in technological development.27

This emphasis of communication is an important indicium of the distinc-
tion not just in theory, but also as a practical matter, because the progress of

19 See Thomas J. Allen, Distinguishing Engineers from Scientists, in MANAGING PROFES-

SIONALS IN INNOVATIVE ORGANIZATIONS: A COLLECTION OF READINGS 5-6 (Ralph Katz, ed.,

1988). In contrast, technology is also validated but typically by its actual adoption and use. Id.

20 Id. at 5. As we shall see later, however, the distinction is not watertight in the sense that

some technologies are validated by peer review and some science is not.

21 See id.
22 Id
23 Id.
24 See id. at 4-5.

25 See id. However, someone with a primary view as scientist would not necessarily be op-

posed to generating a commercial application, but someone else might have the commercial

application as a primary focus whereas the scientist does not. See id. at 5.
26 See id. at 5-7 (highlighting the difference between scientists' invisible college of schol-

arly publication and engineering's production of products as means of communication).
27 See id. at 5-6 (attributing the relative lack of publication and cumulative citation found

in engineering compared to the secrecy required for engineering's commercial imperative).
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science is typically encoded in mental structures (hence can be seen as a com-
municative process), while the progress of technology is encoded in physical
structures and other commercially viable vectors.28 A patent should target the
latter and not the former.

Professor Rebecca Eisenberg has argued that patent protection should
be granted only to applied science and technology, which can be defined
as inventions relating to an applied discipline ripe enough for commercial
exploitation. 29 The erratic evolution of related subject matter jurisprudence
in recent years points to the need to revisit this distinction.3 0 One might also
ponder the costs and possible disadvantages of abandoning the traditional
demarcations ofpatentable subject matter and the underlying science/technol-
ogy distinction. This Article's principal suggestion is informed by a need to
clarify and reinvigorate the distinction along lines that consider science and
technology not as polar opposites but rather as a continuum. This matters in
crafting a proper theoretical distinction but also in practice because courts
are more likely to struggle with cases that are close to the border between the
two domains. 3

i For the purposes of this Article, it is thus both necessary and
useful to define the distinction to identify each extreme on the continuum.

In practical terms, how should a court decide on which side of the pat-
entability fence a possible invention falls? It seems incorrect to base the
distinction between patentable and unpatentable subject matter solely on
the accouterments discussed above, such as publication and peer-validation.
While these may well be valid indicia of the difference, they are an ironclad
way of deciding whether something is an invention for purposes of patent
law. The same can be said of the emphasis of the "personality" difference
between engineers and scientists mentioned above. In other words, catego-
rizing on the basis of who is in charge of an inquiry does not always lead to
a valid answer on patentability. Discoveries and inventions are both made
at universities and at commercial companies, and both can use and produce

28 See id. (attributing the difference to engineers' necessity of keeping proprietary infor-

mation confidential).

2 See Rebecca S. Eisenberg, Proprietary Rights and the Norms ofScience in Biotechnology

Research, 97 YALE L. J. 177, 185-86 (1987).
30 Compare Diamond v. Diehr, 450 U.S. 175, 185 (1981) ("This Court has undoubtedly

recognized limits to § 101 and every discovery is not embraced within the statutory terms.

Excluded from such patent protection are laws of nature, natural phenomena, and abstract

ideas."), with Mayo Collaborative Servs. v. Prometheus Labs., 132 S. Ct. 1289, 1293 (2012)

("The Court has recognized, however, that too broad an interpretation of this exclusionary

principle could eviscerate patent law.").

" See, e.g., Prometheus Labs., 132 S. Ct. at 1294 ("The case before us lies at the intersec-

tion of these basic principles . . . We must determine whether the claimed processes have

transformed these unpatentable natural laws into patent-eligible applications of those laws.").
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scientific and technological results. Both are useful for society, and both may
be communicated in many different forms.32

This Article begins by exploring and explaining the science/technology
distinction and its roots in American law. It then proceeds to examine why
lowering the patentability standards in recent years has led the USPTO and
courts to progressively abandon the distinction and the related trend towards
patenting of what may be termed basic science." The consequences are not
benign, especially in cases where the trend represents a significant departure
from the traditional view that "the dominant purpose of property rights is not
to spur invention but rather to spur efficient development and commercializa-
tion of invention. 34 If the ongoing shift towards patenting basic science is to
make policy sense, it must have as its lodestar the objective of spurring scien-
tific research in the same way that patents have incentivized commercial and
industrial innovation. This begs the question whether, and if so how, patent
incentives can transfer to an environment that has not traditionally espoused
commerciality and licensing technology but rather forms of communality as
its norm.35 Relatedly, in the wake of the Supreme Court's opinion in Ass'n for
Molecular Pathology v. Myriad Genetics, Inc.,36 Senator Patrick Leahy urged
the National Institutes of Health to use the government's "march-in rights"
to access publicly funded research in the public interest."

32 See Allen, supra note 19, at 5-7. That said, while these formal distinctions are not

fully operational as a matter of patent law, they should not be rejected. They may provide

useful indicia.
31 See Petri Rouvinen & Rikard Stankiewicz, Are Intellectual Property Rights Hindering

Technological Advance? The Need for Technological Commons, 26 REv. POL'Y REs. 195, 199
(2009) (noting that since 1980, the U.S. patent system has seen a widening of the scope of

patenting and a relaxing of statutory requirements for patentability).

m Rai, supra note 2, at 99. This has also been termed a "silent revolution." See Rouvinen

& Stankiewicz, supra note 33, at 197.
35 See Mowery et al., supra note 13, at 118.

The principal risk posed by the Bayh-Dole Act and related initiatives ... flows from the
premise that underpins many of these legislative and policy initiatives. All too often,
these initiatives assume that patents and exclusive licensure of the results of federally
sponsored research are the best approach to maximize the social returns to the federal
R&D investments. This premise appears to understate the effectiveness of publication
and other, more open channels for information dissemination and access in enabling
society to benefit from publicly funded academic research.

Id.
36 133 S. Ct. 2107, 2117 (2013).
" Letter from Senator Patrick Leahy to Doctor Francis S. Collins, Director, National

Institutes of Health (July 12, 2013), http://patentdocs.typepad.com/files/leahy-letter.pdf.

In the letter Senator Leahy notes:

31II
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This Article argues that, in most cases, basic science is unlikely to progress
better or faster whether scientists receive patents to ensure that the fruits of
their labor will not be appropriable by their peers. Simply put, what must be
protected is the incentive to develop commercial and industrial applications,
not new scientific discoveries or principles.

As mentioned above, there is a second, science-related tendency in recent
case law that should be scrutinized for similar reasons, namely the patenting
of knowledge in the form of mental steps and abstract ideas incorporated in
business models and the software arts.40 It is closely related to the exclusion
of laws of nature, as the Supreme Court itself recently acknowledged when it
vacated a Federal Circuit opinion on the patentability of a computer imple-
mented series of mental steps in light of a case dealing with the patentability
of a law of nature.41 This exclusion may thus need to be revisited to maintain
appropriate incentives for certain types of innovation that use computers
without stifling innovation and scientific progress.

Having set this as the backdrop, the methodological approach of this Article
follows a logical analytical sequence. First, the Article explains the problematic
patenting of basic science and of mental steps or abstract ideas. 42 Once that

[T]he Bayh-Dole Act also gives the government tools, known as 'march-in rights,' to
provide greater access to the subject invention in appropriate situations. The govern-
ment can require the patent holder to grant a license to the patent on reasonable terms.
If the patent owner refuses, the government can directly license the patent in limited
circumstances, including if it 'is necessary to alleviate health or safety needs which are
not reasonably satisfied' by the patentee.

Id.

I See Mowery et al., supra note 13, at 118.
39 See id. A related question I will touch upon in the Article is whether the tendency towards

patenting basic science is changing the very nature of scientific research-and, presumably,

also the quantity and nature of outcomes-or whether the scientific community will stick

to its traditional, more open approach.

o See generally Norman Siebrasse, The Rule AgainstAbstract Claims: A Critical Perspective

on U.S. Jurisprudence, 27 CAN. INTELL. PROP. REv. 3, 12-13, 15, 20, 23, 27 (2011).
4' See Ultramercial, LLC v. Hulu, LLC, 657 F.3d 1323 (Fed. Cir. 2011), vacated, Wild-

Tangent, Inc. v. Ultramercial, LLC, 132 S. Ct. 2431 (2012) (vacating the Federal Circuit's

decision to recognize the validity of a patent on a method claim based on the Supreme Court

case involving a patent on a natural phenomenon).

42 Siebrasse, supra note 40, at 19-21.

[Bilski] is circular; it appeals to the rule against claiming principles to explain pre-
emption, while in Benson the Supreme Court appealed to pre-emption to justify a rule
against claiming principles. Another explanation offered by the Federal Circuit in In
re Bilski was that 'effective pre-emption of all applications of hedging even just within

the area of consumable commodities is impermissible.' This is also unsatisfactory. It

is always possible to say that an invention pre-empts the application of an idea in a
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separate analysis of the two issues is complete, the analyses are combined to
form the "patent target": a visual model of what should be patentable subject
matter if the science/technology distinction is properly applied. The analysis
of patentability criteria as applied to basic science vs. technology defines the
vertical axis of patentable subject matter and locates the appropriate (lower)
boundary for patents on "science." The test used to exclude mental steps/ab-
stract ideas from the realm of patents (and the "machine or transformation"
test) defines the horizontal axis of what is patentable. Combining the two
axes thus creates a "target" of patentable (and, therefore, also non-patentable)
subject matter. When combined, the target has four quadrants, each one of
which I will also discuss below."

In tackling patentability, the Article does not start from scratch; far from it.
In fact, much excellent research has already been published on each of the main
patentability standards: subject matter, novelty, utility and non-obviousness,
and on the related notion of enablement." The same may be said of analyses
of Supreme Court opinions, which in the main have tended to limit the more
liberal tendency to patent demonstrated by both the USPTO and the Federal

field by defining the field suitably narrowly. If the relevant field of pre-emption can
be defined at will, then the pre-emption argument is a fagade masking arbitrariness.
Thus the majority opinion in Bilski reaffirms a substantive rule against patenting of
scientific principles, but does not improve on the unsatisfactory rationales that had
been previously proffered.

Id. at 23. While I agree with much of this analysis, in my mind Bilski was not-or should
not have been-about patenting scientific principles or basic science, but rather mental steps,
which, as I will argue below, is a different (though admittedly related) problem.

Professor Siebrasse noted in a previous piece that field-specific exclusions and the rule
against abstract claims field-specific exclusions and the rule against abstract claims should
be treated as distinct doctrines, an argument that is much closer to the viewpoint I defend
in this Article. See Norman Siebrasse, The Structure of the Law ofPatentable Subject Matter,
23 CAN. INTELL. PROP. REv. 169, 173-74 (2011).

" This Article's focus is on the "core" of patent law, namely patentability. In a future

article, I plan to examine adaptations of the patent system to evolutions in methods, struc-

tures and targets of scientific research and technological innovation not as by "toying with"

patentability standards but rather by resorting to a combination of measures including in

particular remedies, licensing, and protection against abuse in egregious cases.

" See, e.g., Sean B. Seymore, Rethinking Novelty in Patent Law 60 DuKE L.J. 919, 922

(2011); Sean B. Seymore, The Teaching Function ofPatents, 85 NOTRE DAME L. REv. 621,

623-24 (2010); Craig Allen Nard & John E Duffy, RethinkingPatentLaw's UniformityPrin-

ciple, 101 Nw. U. L. REv. 1619, 1619 (2007); John H. Barton, Non-Obviousness, 43 IDEA

475, 475-76 (2003); Dan L. Burk & Mark A. Lemley, Is Patent Law Technology-Specific?,

17 BERKELEYTECH. L.J. 1155, 1156 (2002).

31I3
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Circuit. In Bilski v. Kappos," for example, though the Supreme Court un-
successfully wrestled with the hard question of what is patentable regarding
something that is neither a physical process nor matter nor a "machine"4 the
Court did provide some useful clues for ultimate resolution of the matter.48

As a final preparatory note, it bears emphasis that getting innovation policy
right should self-evidently matter, notably to either maintain or enhance
international competitiveness for any nation. First and foremost among the
levers used to promote innovation, patent policy is absolutely essential. To put
it bluntly, the decision of whether and to what extent "basic science" should
be patented may amount to the direct regulation of scientific research. As
Robert Cook-Deegan noted: "Innovation is exquisitely sensitive to policies
of many kinds. Innovation depends on how much information is produced
as well as how widely and easily it is shared."4

' This Article, therefore, has
direct policy implications. For instance, if the United States continues with
this trend to privatize basic science, could this prevent future research from
taking place here? Will U.S. competitors benefit from a more open and
traditional scientific research environment in other countries? Will research

" See, e.g., Jeremy J. Carney, Retreat From the Brink of Clarity: Why the Federal Circuit

Got In re Bilski Wrong, and What Can be Done About It, 2009 U. ILL. J.L. TECH. & POL'Y

473 (2009); Giuseppe Colangelo, Still 'Anything Under the Sun'? Patent Eligibility After

Bilski, 1 Comp. L. REv. 1 (2010); Kevin Emerson Collins, Bilski and the Ambiguity of

'An Unpatentable Abstract Idea, " 15 LEWIS & CLARK L. REv. 37 (2011); Dennis Crouch

& Robert P. Merges, Operating Efficiently Post-Bilski by Ordering Patent Doctrine Decision-

Making, 25 BERKELEY TECH. L.J. 1673 (2010); Maayan Filmar, A Critique ofln re Bilski, 20

DEPAUL J. ART TECH. & INTELL. PROP. L. 11 (2009); Lemley et al., supra note 12; Robert A.

McFarlane & Robert G. Litts, Business Methods and Patentable Subject Matter Following In re

Bilski: Is 'Anything Under the Sun Made by Man" Really Patentable?, 26 SANTA CLARA COM-

PUTER & HIGH TECH. L.J. 35 (2009); Peter S. Menell, Forty Years ofWonderingin the Wilderness

and No Closer to the Promised Land: Bilski's Superficial Textualism and the Missed Opportunity

to Return Patent Law to Its Technology Mooring, 63 STAN. L. REv. 1289 (2011); Michael Risch,

Everything is Patentable, 75 TENN. L. REv. 591 (2008); Grace Wu, Method in the Madness:

Defining Subject Matter Eligibility for Method Patents Amidst Bilski's Muddied Interpretation,

10 Hous. Bus. & TAx L.J. 396 (2010).
46 130 S. Ct. 3218 (2010).

17 Id. at 3221.

41 Id. at 3229 (finding "precedents on the unpatentability ofabstract ideas" to be a "useful

tool" when assessing the patentability of mental steps embodied in business methods and

computer software).

'9 Robert Cook-Deegan, The Science Commons in Health Research: Structure, Function,

and Value, 32 J. TECHNOL. TRANSFER 133, 135 (2007).
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move elsewhere?50 One might take what could be called a defeatist-or per-
haps cynical-view and argue that new research, as a public good, even if it
emerges elsewhere, can be imported to the United States once others have
developed it. However, those "others" might patent in the United States even
if it is non-patentable subject matter in the country of origin, as dictated by
the principle of the independence of patents and national treatment." Waiting
for others to develop science is not only contrary to the American scientific
ethos, but it also is myopic. Research has shown that innovation happens in
clusters composed of universities, private industry and, generally, with some
form of governmental support.52 When basic science is "locked up" in the
sense that it cannot be used freely by researchers, a number of those clusters

5o To quote President Barack Obama's remarks during the launch of the BRAIN Initiative:

When our leading thinkers wonder if it still makes sense to encourage young people to
get involved in science in the first place because they're not sure whether the research
funding and the grants will be there to cultivate an entire new generation of scientists,
that's something we should worry about. We can't afford to miss these opportunities
while the rest of the world races ahead. We have to seize them. I don't want the next
job-creating discoveries to happen in China or India or Germany. I want them to
happen right here, in the United States of America.

Remarks by the President on the BRAIN Initiative and American Innovation (Apr. 2, 2013,
10:04 AM), ://www.whitehouse.gov/the-press-office/2013/04/02/remarks-president-brain-
initiative-and-american-innovation [hereinafter Remarks].

" See Paris Convention for the Protection of Industrial Property, March 20, 1883, 21

U.S.T. 1583. Under international law, patents must be granted under the national treatment

principle, meaning that whatever the United States PTO and courts decide is patentable here

is patentable independently of the nationality of the inventor, provided he or she is national

of a Paris Convention member State or World Trade Organization Member. See id. The

United States joined the Paris Convention on March 18, 1887 and became a WTO Mem-

ber on Jan. 1, 1995. See WIPO-Administered Treaties, Contracting Parties: Paris Convention,

WIPO, http://wipo.int/treaties/en/ShowResults.jsp?lang=en&treaty-id=2 (last visited Nov.

5, 2013); Members and Observers, WTO (Mar. 2, 2013), http://wto.org/english/thewto-e/

whatis e/tif e/org6-e.htm. The principle of independence of patents is contained in art.

4bis of the Paris Convention. See Paris Convention for the Protection of Industrial Property,

March 20, 1883, 21 U.S.T 1583. It means that decisions on patentability of (and validity

of patent on) a given invention can be made independently by each country. See G. H.C.

BODENHAUSEN, GUIDE TO THE APPLICATION OF THE PARIS CONVENTION FOR THE PROTEC-

TION OF INDUSTRIAL PROPERTY 62 (1969).
52 Daniel Gervais, Of Clusters and Assumptions: Innovation as Part ofa Full TRIPS Imple-

mentation, 77 FoRDHAM L. REV. 2353, 2363 (2009); see also Remarks, supra note 50. To

quote President Obama again:

Computer chips and GPS technology, the Internet-all these things grew out of
government investments in basic research. And sometimes, in fact, some of the best
products and services spin off completely from unintended research that nobody
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cannot form. " Innovation is a dialogue, often by the same actors on both
sides of the science/technology divide," such as a university professor working
on basic science but also on occasion developing a commercial application."
Even an academic researcher who is often, as The Economist put it, "reluctant
to collaborate with filthy capitalists," will need to interface with a "technolo-
gist" to develop successful transfers of basic science to practical applications.16

Put differently, an efficient interaction between science and technology is
essential to foster collaboration and the formation of successful clusters that
will bring innovation to market.

Anything that makes it harder to do basic science in the United States also
means that the brainpower interested in the pursuit or scientific progress may
be more easily lured elsewhere, as has actually happened to a certain degree
with stem cell research-though this is not a patent-related issue." It should
also be self-evident that not all science is published, and publication takes
time. Scientific publications are not meant to disclose the way to carry out an
invention; instead, they are meant to validate progress and generate notoriety.

expected to have certain applications. Businesses then used that technology to create
countless new jobs.

Remarks, supra note 50.
" See Gervais, supra note 52, at 2363.
* See id at 2366-67.
" Ivan Semeniuk, Budget Ignites Science Debate, THE GLOBE AND MAIL, March 25, 2013,

atA4 ("[T]he debate over basic versus applied research obscures the fact that the government

needs a more coherent science strategy now-one that builds across the innovation cycle,
from pure blue sky research to cutting edge industrial development."). See also Triggle, supra

note 15, at 142, 144.
5 Battling Borderless Drugs, THE EcONoMIsT, Jan. 7, 2012, at 55, 56 (referring to re-

searchers needing to collaborate with drug companies in order to actually produce useful

drug products).
5 See Ivan Semeniuk, Budget Ignites Science Debate, THE GLOBE AND MAIL, March 25,

2013, at A4 ("Basic research really is what creates the scientific capital out of which applied

research, practical things, commercial things, arise.").

" SeeJames Bradshaw, GenePatentPolicy: DoesIssuingGenePatentsAccordwiththePurposes

ofthe U.S. Patent System?, 37 WILLAMETTE L. REV. 637, 643-44 (2001).

Classical academic research was performed primarily for the dual purposes of discov-
ering new scientific information and disseminating that information. Research was
directed at discovering information that was primarily of scholarly interest. The dis-
coverer's reward for his or her research was the notoriety and professional recognition
that resulted from publication. After publication, the discovered information could
be used by anyone to evaluate either the veracity of the scientist's results, or to further
explore the particular discipline.

Id.
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In other words, they are not meant to be practical guides for technological

applications; they are meant to be quite the opposite."
These views arguably informed the Supreme Court's 1966 opinion in

Graham v. John Deere Co.6 o In that case, the Court acknowledged the Ameri-
can tradition of free and open access to ideas, which states that all ideas are
by default in the public domain and inure for the good of society, limiting
patent protection to substantial improvements.6 ' The same rationale should
apply to newer forms of innovation, such as online business models. In both
cases, getting the scope of the "mental steps/abstract ideas" prohibition right
is crucial.62 Patenting a business model that may not even be exploited-
patents are rights to exclude, not obligations to use an invention-is hardly
the most obvious way to promote competition in the increasingly important
online environment. Nor is it obvious that it maximizes social utility. For
example, when Amazon.com was granted a monopoly on purchasing with a
single "click"-thereby preventing others from doing so-how much progress
was made?3 When ways of thinking about a problem are subject to similar
monopolies, does the constitutional imperative to promote progress of the
useful arts still govern?'

To build the patent target, this Article is divided into three parts that fol-
low from the methodological approach explained above. In Part I, the Article
considers the vertical axis, namely the patenting of "basic" science. In Part
II, the Article looks at the horizontal axis and the patenting of mental steps
and business models, especially post-Bilski. In Part III, having explained and
illustrated the application of both axes, the Article builds the patent target and
offers final thoughts on its potential application. While the analysis in this
Article is mostly based on U.S. sources and materials, international criteria
are not wholly different, so the Article refers to them, when appropriate, in
footnotes. As such, the analysis in this Article may be relevant beyond U.S.
borders.

" See id. at 644.

6 See Graham v. John Deere Co., 383 U.S. 1, 6-9 (1966).
61 Id. at 6, 9.
62 See Lemley et al., supra note 12, at 1328-29.
63 See David Orozco, Administrative Patent Levers, 117 PENN ST. L. REv. 1, 9-10 (2012).

Interestingly, many of the claims (1-5 and 11-26) of the patent as initially granted were

rejected after re-examination. Id.

6 See generally Edward C. Walterscheid, The Nature OfThe Intellectual Property Clause: A

Study in Historical Perspective 241-42,245-46,251-54 (2002); Malla Pollack, 7heMultiple

Unconstitutionality ofBusinessMethodPatents: Common Sense, Congressional Consideration, and

Constitutional History, 28 Rutgers Computer & Tech. L.J. 61, 65 (2002); John R. Allison &

Starling D. Hunter, On the Feasibility ofImproving Patent Quality One Technology at a Time:

The Case ofBusiness Methods, 21 Berkeley Tech. L.J. 729, 729 (2006).
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I. Patenting Science

An essential first step in the analysis of the patentability of science is obvi-
ously to appropriately situate the distinction between science and technology.
This Part thus begins, in I.A, by exploring the traditional distinction between
science and technology and then addresses the harms that may be caused by
patenting the former. The Article does not attempt to make a clear-cut binary
distinction because the underlying view is that science and technology are, as
noted above, on a continuum. This Article rather tries to identify the nature
of the differences between science and technology and the lessons that one
can draw from these differences in deciding what should and should not be
patented and why. Then, in Part I.B, the Article identifies potential harms
that may result from erroneously issuing patents on basic science using both
a visual illustration and theoretical tools. In Part I.C, the Article considers
three such potential harms in greater detail.

A. Science and Technology

1. The Historical Distinction

Many a book has been written on the role of science in society and what
separates science from technology.65 This Article does not engage in that
metaphysical debate. The Article merely tries to provide enough context to
justify and operationalize the distinction." The central question is thus not
how to distinguish science from technology in the abstract. Rather, the proper
question is how "applied" science should be in order to become patentable
subject matter.

If the reader will allow a brief historical and terminological detour, clues
to the answer can be derived from the origins of the words "science" and
"technology" themselves. "Science" derives from the Latin "scientia" and is
associated with the Greek "episteme," which means scientific knowledge.
It thus has a connotation of theoretical truth. "Technology" on the other
hand, derives from the Greek "techne" and is associated with the practical arts
and crafts, such as shoe making or lens crafting. Classically, there was little
confusion between the two concepts." "Science," "philosophy," and "natural
philosophy" were essentially seen as synonyms for an intellectual quest to find

6 See, e.g., SCIENCE, TECHNOLOGY AND SOCIETY: AN ENCYCLOPEDIA (Sal Restivo, ed.,

2005) [hereinafter AN ENCYCLOPEDIA].

6 See id.
67 See id. at 188; see also Mieke Boon, Instruments in Science and Technology, in A COM-

PANION TO THE PHILOSOPHY OF TECHNOLOGY 78,78 Uan Kyrre Berg Olsen et al., eds. 2009).

" See AN ENCYCLOPEDIA, supra note 65, at 206.

69 See Boon, supra note 67, at 78.



Truth, including so-called "final causes."" Technology, on the other hand, was
seen as practical, oftentimes offering a one-off solution to a known problem
but containing little predictive value or explanatory capability."

Beginning around the Copernican revolution, the distinctiveness of the
concepts, or perhaps, more specifically, the binary nature of the distinction,
was threatened.72 Newtonian mechanics and especially modern scientific
principles like relativity and quantum mechanics do not truly considerfinal
causes; instead, they are studies of efficient causes, namely the means ofchange
rather than the purpose or nature ofchange." In other words, science was not
just about understanding how the world works, but also about understand-
ing how to effect modifications." Technology, on the other hand, produced
the actual artifacts or implements to produce change. It seems fair to argue
that it is still applicable today. Science allows us to understand the world;
technology allows us to actually change it. Technology has been described in
that context as an answer to the restlessness caused by scientific knowledge."

As noted, a better differentiator for patentability purposes is a focus on
the target ofthe inquiry. The very meaning of the term "invention" is perhaps
the best clue. Is the target of the inquiry to "invent?" The distinction is real,
and it can be operationalized. Science deals with nature." Its target of inquiry

70 SeeAN ENCYCLOPEDIA, supra note 65, at 445; G.P. QUACKENBOS, A NATURAL PHILOSO-

PHY EMBRACING THE MOST RECENT DISCOVERIES IN THE VARIOUS BRANCHES OF PHYSICS,

AND EXHIBITING THE APPLICATION OF SCIENTIFIC PRINCIPLES IN EVERY-DAY LIFE 9 (1863).
" See AN ENCYCLOPEDIA, supra note 65, at 593.
72 See Edgar Zilsel, The Sociological Roots ofScience, 30 Soc. STUD. OF SCI. 935, 937-38,

942 (2000).
73 See David Deming, The Ancient World and Classic Civilization, in 1 SCIENCE AND

TECHNOLOGY IN WORLD HISTORY 7 (2010).
7" See AN ENCYCLOPEDIA, supra note 65, at 484.

7 See Hans Jonas, Toward a Philosophy of Technology 9:1 Hastings Center Report 34, 37

(1979). Philosophers such as Hans Jonas question whether there is still a difference between

science and technology. For example, Jonas argues that a defining characteristic of modern

science is that:

[F]or its own theoretical purpose, science must generate an increasingly sophisticated

and physically formidable technology as its tool. What it finds with this help initiates

new departures in the practical sphere, and the latter as a whole, that is, technology at

work provides with its experiences a large-scale laboratory for science again, a breeding

ground for new questions, and so on in an unending cycle. In brief, a mutualfeedback

operates between science and technology; each requires and propels the other; and as

matters now stand, they can only live together or must die together.

Id. (emphasis added). A similar view is adopted by Srdjan Lelas, who argues "the request that

scientific theory should be experimentally testable makes theory essentially technological."

Srdjan Lelas, Science as Technology, 44 BRIu. J. PHIL Sci. 423, 425 (1993).
" AN ENCYCLOPEDIA, supra note 65, at 188.
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already exists; it merely awaits discovery. Technology, by contrast, works on
the engineered or created world." The target of the inquiry does not exist at
the beginning of the process." Semantics are important here. One could say
that scientific discoveries create when they take the form of valuable human
understandings of entities or relationships that are part of nature and new
mental models to understand our world. The world it explains was there,
and the mental steps to explain should become exclusive rights under patent
law, however." It is an error to conclude that, because something has value,
a patent should issue to protect it."o Patentable innovations are new artifacts
and processes."' As a rule of thumb that encapsulates at least part of that dis-
tinction, one does not ask of a technology whether it is "true."

2. Section 101's Science- Technology Continuum

The Supreme Court's decision in Mayo Collaborative Services v. Prometheus
Laboratories, Inc.,82 rejected the view that science and technology are polar
opposites in favor of the continuum model espoused by this Article and
compatible with the "axis" view that define the patent target in Part 111.83

In what seems to be a significant effort at standard-setting, the Court stated
that "a process that focuses upon the use of a natural law [must] also contain
other elements or a combination of elements, sometimes referred to as an
'inventive concept,' sufficient to ensure that the patent in practice amounts
to significantly more than a patent upon the natural law itself"84 The Court's
choice of the comparative form ("more") suggests that it viewed the subject
matter requirement as a continuum because "more" and "less" are compara-

" See Richard Li-Hua, Definitions of Technology, in A COMPANION TO THE PHILOSOPHY

OF TECHNOLOGY 18, 19 (Jan Kyrre Berg Olsen et al., eds. 2009); Lemley et al., supra note

12, at 1339 ("One factor that courts should consider is the generative nature of the new

technology.").
78 See Richard Li-Hua, supra note 77, at 19. Presumably a societal need waits for an inven-

tion (or human creation) that meets it.
7 See Mayo Collaborative Servs. v. Prometheus Labs., Inc., 132 S. Ct. 1289, 1293-94

(2012).Though at some level every patent relies on laws of nature, a specific, narrow claim

based on such a "law" does not unduly restrict future innovation. Conversely, a general claim

to "own" a law of nature or scientific discovery (which would typically look like a restatement

of such a law) illegally restricts innovation by "[tying] up too much future use" of laws of na-

ture. Id. at 1302. Patents on science can also be so vague as to leave other potential innovators

uncertain of the patented landscape, thereby dampening the incentive for other invention.
8o In fact, for many of the reasons discussed below in this Article and outlined in the

previous pages, this is precisely an argument against patentability. See infra Part I.B.

8 See 35 U.S.C. § 101 (2006).
82 132 S. Ct. 1289 (2012).

8 See id. at 1293.
4 Id. at 1294 (emphasis added).
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tors of a single quality." One can only have "more" apples in a basket by
adding an additional quantity of apples, not by adding a quantity of oranges.
The continuum also avoids the intellectual trap of bright lines rules, which,
though they superficially increase certainty, do not adapt well to technological
change." If Prometheus does in fact suggest that the Court views patentable
subject matter as a continuum, an important question must then be asked:
what is the quality that is measured on that continuum that separates the
patentable from the non-patentable? It could be rephrased as follows: how
much of what makes something more like science than technology?

While Prometheus did not answer that question directly, the Court explained
what the test was not about and hinted at what the proper test might be. The
essential quality at issue is not, as the Court explained, the breadth or narrow-
ness of the law of nature under consideration." The Court clearly stated that
its "cases have not distinguished among different laws of nature according to
whether or not the principles they embody are sufficiently narrow ... Courts
and judges are not institutionally well suited to making [such] judgments.""
The Court also made clear that the subject matter question was distinct from
novelty, obviousness, and written description." Prometheus also teaches that,
perhaps more than any other aspect of patent law, 35 U.S.C. § 101 presents
clear policy choices in asking what claims strike the appropriate balance
between encouraging invention and allowing for continued innovation.
The Court found that the patent at issue in Prometheus upset a basic balance
because it "[tied] up the future use of laws of nature."92 The claims did "not
confine their reach to particular applications of those laws." 3

O'Reilly v. Morse" offers another useful perspective on this topic. It was
used during the Prometheus oral argument as an illustration of the funda-
mental balance in patent law." In Morse, a claim for the telegraph machine

85 See id.

" See John F. Duffy, Rules and Standards on the Forefront of Patentability, 51
WM. & MARY L. REv. 609, 616 (2009).

7 See Prometheus, 132 S. Ct. at 1293.

8 See id. at 1303.
89 Id.

90 See id. at 1303-04.

9' See id. at 1293.
92 Id. at 1301.

' Id. at 1302.

9' 56 U.S. (15 How.) 62 (1853).
9 See Transcript of Oral Argument at 43, Mayo Collaborative Servs. v. Prometheus Labs.,

132 S. Ct. 1289 (2012) (No. 10-1150) (distinguishing between the patentable invention

of a "working telegraph syster" and the non-patentable method of "us[ing]... technology

to write at a distance.").
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(and its famous "Morse" code) was upheld, but the Court found the more
general claim-the use of electricity for communication at a distance-non-
patentable." In invalidating that claim, the Court stated, the inventor had
"not confine[d] his claim to the machinery or parts of machinery ... but
claims for himself a monopoly in its use, however developed, for the purpose
of printing at a distance."" The Court explained its reasoning as follows:

If this claim can be maintained, it matters not by what process or machinery the result
is accomplished. For aught that we now know some future inventor, in the onward
march of science, may discover a mode of writing or printing at a distance by means of
the electric or galvanic current, without using any part of the process or combination
set forth in the plaintiffs specification. His invention may be less complicated-less
liable to get out of order-less expensive in construction, and in its operation. But
yet if it is covered by this patent the inventor could not use it, nor the public have the
benefit of it without the permission of this patentee."

Against this backdrop, what is the quality that is measured on the science/
technology subject matter continuum? As hypothesized above, it is anchored
in the fact that, because science deals with nature, its target of inquiry already
exists; science merely waits for discovery. Technology, by contrast, works on
the engineered world. A patent application should contain claims directed at
an application of science that created a new product or process.

In Prometheus, the Supreme Court conspicuously said that the patent at
issue must amount to "significantly more than a patent upon the natural law
itself""" In other words, a patent claim is not valid merely because it says a law
of nature is being applied; indeed, the law must be "significantly" applied.oo
But what does this mean? Due to their complexity, such policy questions
lend themselves naturally to multi-factored tests. The traditional notion that
informs the applicable test based on the science/technology distinction is as
follows: science is societally useful; technology is commercially or industrially
useful.'o' Science is also considered to produce public goods,'02 while technology

96 Morse, 56 U.S. at 120, 122.

" Id. at 113.

9 Mayo Collaborative Servs. v Prometheus Labs., Inc., 132 S. Ct. 1289, 1294 (2012).

'" Id. at 1297.
o' SeegenerallyJ.D. Bernal, THE SOCIAL FUNCTION OF SCIENCE 415 (1939). I borrow this

distinction loosely from Bernal's seminal book. In spite of the critics who are quick to point

out how Bernal's pro-Soviet views discredit his work, I still see this book as foundational in

the understanding of the role of science in society.

02 Pedro Coneiqio et al., On the Socioeconomic Context and Organizational Development

ofthe Research University, in SCIENCE, TECHNOLOGY, AND INNOVATION POLICY: OPPORTUNI-

TIES AND CHALLENGES FOR THE KNOWLEDGE EcoNoMY 102, 103 (Pedro Coneiio et al.,

eds., 2000).
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produces private ones."o' Thus, ideas generated by science merely to explain
our world are abstract ideas and mental steps typically excluded from patent-
able subject matter, and are topics to which this Article returns in Part 11.04

Normatively, the exclusion of discoveries from patentable subject matter
is built on a view of science as a public good that is best developed when
shared to be further developed and validated (or not) by other scientists. To
use Durkheim's analytical method, society depends on the sharing of concepts
and "essential moral ideas," including the "causes" of phenomena we obverse,
even when their meaning is debated.' Indeed, Durkheim went further. He
saw scientific understanding as a foundation of moral autonomy.o' Owing to
the constructive societal nature of the process of science in providing ways to
explain who we are and where we are, there is an embedded ethicaljiunction in
science; its search for verifiable truths or laws requires disclosure and an open-
ness to let others test new theories.'07 New scientific knowledge will remain
until proven untrue, that is, until history decides its fate.o' By contrast, a
new technology will disappear for many reasons: because a better mousetrap
is available, or because its maker is bankrupt due to mismanagement."' The
point is that the societal impact in both cases is different, because new sci-
ence and the growth of the tree of knowledge are much more likely to impact
society than even the best vacuum cleaner.'

' Id. Science performs a societal function in providing new tools to understand the
world, including the construction of new ideas and abstractions and symbols and, in a way,
facts themselves. See Bernal supra note 101, at 405, 418. Science is, at bottom, a way to
discover the "natural phenomena" and explain the workings of nature that, for good reason,
have traditionally been excluded from patentability. Prometheus, 132 S. Ct. at 1293, 1300
(citing Diamond v. Diehr, 450 U.S. 175, 185 (1981), and Gottschalk v. Benson, 409 U.S.
63, 67 (1972)).

0o See Prometheus, 132 S. Ct. at 1293; see also Bernal, supra note 101, at 408; supra Part II.

'o' See EMILE DURKHEIM, MORAL EDUCATION: A STUDY IN THE THEORY AND APPLICA-

TION OF THE SOCIOLOGY OF EDUCATION 9, 117 (Everett K. Wilson ed., Everett K. Wilson

& Herman Schnurer trans., 1973).

o' Id. at 117.
11o See Rebecca S. Eisenberg, Patents and the Progress of Science: Exclusive Rights and Ex-

perimental Use, 56 U. CHI. L. REv. 1017, 1047 (1989). I realize that any sociology of science

is likely to hit the wall of political ideology. My intent is not to go that far and instead is

simply to point out science as a tool to explain and understand our world plays a different

role than do applied science or technology.
10 See Mike Boon, Instruments in Science and Technology, in A COMPANION TO THE PHI-

LOSOPHY OF TECHNOLOGY 78, 78 (Jan Kyrre Berg Olsen et al. eds. 2009).
109 See id.

no See EMORY DEAN KEOKE & KAY MARIE PORTERFIELD, Science and Technology, in

AMERICAN INDIAN CONTRIBUTIONS TO THE WORLD viii (2005).



324 THE FEDERAL CIRCUIT BAR JOURNAL VOL. 23, No. 2

Having explained where and how the distinction might be situated, this
Article now examines the harms that may result from patenting too close to
the "science" end of the continuum."' This will be useful in informing the
application of the distinction in borderline cases.

B. Identifying the Harms of Patents on Science

There are multiple ways to illustrate possible harms done by patenting
science too far upstream.11 2 This Section begins with a visual illustration and
then turns to theoretical legal and epistemological critiques.

1. Visual Illustration

It should be self-evident that any new scientific breakthrough is likely to
develop into multiple scientific research projects. Then those, in turn, will
lead to potential practical applications, initially in the form of pioneer ap-
plications (first of its kind in its field) and then improvements thereof and
possible "me too" quasi-copies. Patents are often described as negative rights,
that is, rights to prevent others from using the patented invention."' In other
words, at least in US law, there is no obligation of any kind for a patentee
to use or license the protected technology."' This is subject only to market
forces and, in extremely rare cases, to compulsory licensing."' True, there is
an exception for experimental use, but it is narrow in scope."6 Consequently,

" I will return, see infra note 254, to the "technological arts" test, now mostly discredited

in U.S. courts. See In re Bilski, 545 E3d 943, 960 (Fed. Cit. 2008), af'd, 130 S. Ct. 3218

(2010). That is, however, a different issue. I am not discussing the proper practical test here

but rather the impact of patenting science qua science.

112 See infra Part III. When we put the patent target together, this will appear as patenting

too low on the vertical axis of the target.

"' James C. De Vellis, Patenting Industry Standards: Balancing the Rights ofPatent Holders

with the Needfor Industry-Wide Standards, 31 AIPLA Q.J. 301, 312 (2003).

"' See Jeanne C. Fromer, Patent Disclosure, 94 IowA L. REv. 539, 545 (2009).
"' Samuel Mark Borowski, Saving Tomorrow from Today: Preserving Innovation in

the Face of Compulsory Licensing, 36 FLA. ST. U. L. REv. 275, 282 (2009) (noting rarity

of United States issuing compulsory licenses and when done it is only when evidence of

anticompetiive conduct exists). A number of countries allow the issuance of compulsory

licenses to use a dependent patent, that is, a patent that cannot be worked without infringing

another patent. See Peter Lee, The Accession Insight and Patent Infringement Remedies, 110

MICH. L. REv. 175, 222-23 (2011). The United States has no such provision. See Borowski,

supra, at 282. A patentee may decide that it does not want to license a technology whether

or not this rationally maximizes utility. See Lee, supra, at 222-23.

"5 See Madey v. Duke Univ., 307 E3d 1351, 1362 (Fed. Cir. 2002). In Duke, the Court

of Appeals for the Federal Circuit limited (in fact, practically eliminated) Duke University's
ability to make experimental use of Madey's research because ostensibly it could no longer
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a patentee who "owns" one or more patents in an area of scientific research
may be able to prevent others from doing any research in that area."' The
underlying presumption may be that the patent owner is always best placed
to perform successful scientific research and/or develop the patented science
into actual technological inventions." 8

This reasoning seems potentially flawed for at least four reasons. First, a
patentee has no obligation whatsoever to devote any resources to such research.
Indeed, even a well-intentioned patentee probably has limited resources,
and may well have other priorities. Second, scientific progress often happens
in unexpected ways. By not allowing research to happen, many of those
unexpected developments simply will not occur. Third, it is highly unlikely
that the patentee has all the best brainpower to devote to the research, nor
does he, individually, have the diversity of interests to exploit the research
results fully. Distributed research among various researchers and centers is
more likely to spur new discoveries, which in turn will spur new technolo-
gies. Competition among scientific teams is often what generates, or at least
accelerates, scientific progress."'9 Fourth and finally, a private patent owner is
likely to instruct researchers to look for low-hanging commercial fruits and
not to spend time or effort to develop public goods.'20 Visually, this can be
illustrated as follows:

comfortably draw the distinction between science and its practical or commercial application

by Duke. See id. This problem is greatly compounded by a well-intentioned but in retro-

spect counterproductive federal statute, the Bayh-Dole Act, 36 U.S.C. §§ 200-211 (2006),

which greatly encouraged the patenting of science and any potential application thereof by

universities and other federally funded research institutions. The Bayh-Dole Act strikes me

as well-intentioned because it very clearly illustrates the bias towards more patents (again,

based on the presumption that some good will result), but also counterproductive because

it significantly enhanced the risk of harms discussed herein.

"' See Andrew S. Baluch, Relating the Two Experimental Uses in Patent Law: Inventor's

Negation andInfringer's Defense, 87 B.U. L. REv. 213, 243 (2007).

"' See John E Duffy, Rethinking the Prospect Theory of Patents, 71 U. CHI. L. REv. 439,

440-41 (2004). In fact, this is part of what gave rise to Kitch's Prospect Theory and its

refinement by Professor Duffy. See id. at 441 ("Prospect patents thus put their owner 'in a

position to coordinate the search for technological and market enhancement of the patent's

value,' and that coordination 'increases the efficiency with which investment in innovation

can be managed."').

"' See Mowery et al., supra note 13, at 118.
See Ivan Semeniuk, Budget Ignites Science Debate, THE GLOBE AND MAIL, March 25,

2013, at A4. This is yet another unintended and likely counterproductive impact of the

Bayh-Dole Act. It stimulates university researchers to look for patent and commercial gain

probably to the detriment of basic science. A university's broad mission might, however,

compensate for some of the commercial developers' more narrow focus.
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Figure 1

T2' P'

In this figure, narrower arrows represent applications (technologies). Mid-
sized arrows are somewhere in-between on the continuum. Vertical positioning
is meant to illustrate a timeline. A longer arrow represents more successful
ventures. To take a specific example, a basic science research project (Si) gives
rise to three additional and independent scientific research projects (S2, S3
and S4), each able to generate a number of technological applications. SI
also gives rise to a new technology (TI), which in turn allows several other
technologies to be developed. Some scientific research projects generated by SI
researchers are not new science per se but are, instead, add-ons or derivatives
of SI (Sl') and of S4 (S4' and S4", the latter being itself a derivative of S4').
The tree structure illustrates thatT2 and its derivatives T2' and T2" would not
exist but for the scientific knowledge generated by Si'. To quote Kitch, "each
innovation generates shifts in the matrix of technological possibilities ....
In this figure, what if new science S2, S3 and S4 can develop only with the
authorization of the owner ofS1 ?122 If one allows SI to be patented, that patent
holder may have the ability to develop S2, or not, or allow its development
(by licensing, acquiescence, or even ignorance) by others. It is also likely that
some-but not all-of S2' potential will be exploited by the holder of the
SI patent monopoly. However, it is highly unlikely that S1 alone can develop
all basic science and applications (technologies) that a more open environment
would generate, for the four reasons stated above.

"' Edmund W Kitch, 7he Nature and Function of the Patent System, 20 J.L. & EcoN.

265, 271 (1977).
22 Again, this is different from technologies intended for the commercial realm: technolo-

gies can be patented and as such it is possible that T2' and T2" may infringe the patent on

T2, though not necessarily so.
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Then assume that, other conditions being equal, the patent holder in SI
and resulting applications (Ti etc.) has the same level of success as a third
party in the marketplace using and selling the resulting technologies. To be as
fair as possible to counterarguments, assume that at least one new technology
was developed because of the extra incentives to patent offered universities
and scientists, illustrated here as Tx. With those assumptions in mind and
assuming S2 to S4 cannot develop because of a monopoly granted on S1, pat-
enting SI could generate this different outcome:

Figure 2

If one were to measure scientific progress and technological output, and
assuming that the above assumptions are correct (a matter further discussed
below), comparing figures 1 and 2 suggests that more knowledge and more
technological innovation can be generated by not patenting SI or S2. This
is not altogether surprising because, as discussed above, science qua science
does not directly compete in the marketplace as do new technological ap-
plications. 123 There is often competition among research teams of course, but
traditionally the outcome of this competition is not legal exclusivity but rather
awards and prizes, which in turn may lead to easier recruitment of top talent,
more funding and then, in a self-feeding loop, even more breakthroughs. 124

123 See Kitch, supra note 121, at 271.
121 See Rouvinen & Stankiewicz, supra note 33, at 197. The figure actually incorporates

the concept of "design space," which can be used to show that future design spaces will be

restricted by ownership of underlying science. See id. A design space is "a set of basic ele-

ments and their relationships routinely used to solve given types of engineering, scientific,

or similar problems." Id.

327



328 THE FEDERAL CIRCUIT BAR JOURNAL VOL. 23, No. 2

2. Practical Application of Theoretical and Epistemological
Findings

The preceding discussion and illustrations may seem merely theoretical.
A fairly recent case shows that this is not so. ' In a 2011 opinion, the U.K.
Court of Appeal (the opinion was not modified by the U.K. Supreme Court
on that point) and Lord Jacob noted that patenting science would:

[S]ubvert the patent system and be likely to stultify research by others rather than
encourage it . .. the [Human Genome Sciences] trials are for the treatment of lupus,
one of the few diseases not mentioned in the patent. If the patent were valid, the
valuable research and development work done by Lilly into a field apparently not re-
searched (and certainly not taken through to clinical trial) by HGS would potentially
be rendered futile. The patent system would not be working as it should. It would be
operating to prevent research, not to encourage it."'

It has been argued that Lord Jacob was wrong because he seemed to as-
sume HGS's unwillingness to license.'27 Can one make the reverse assump-
tion, however, and ask which outcome poses a greater risk? The problem as
described by Lord Jacob is one of patenting too far upstream, which in turn
begs the question of the proper threshold.'28 To this end, this Article now turns
to a systematic analysis of the harms of patenting science too far upstream.

125 Human Genome Scis. Inc. v. Eli Lilly & Co., [2011] UKSC 51, [83], [129]. The

Supreme Court reversed based on its appreciation of the appropriate standard not to apply

the jurisprudence of the European Patent Office, which, like the USPTO's, has been very

generous in finding industrial applicability in biotechnological "inventions." Id. One could say

that the UK Supreme Court favored harmonization and predictability among EPO member

States while the Court of Appeal was more concerned about the impact on innovation and

scientific research of patenting too far upstream. See Norman Siebrasse, HGS v. Lilly: How

Soon Is Too Soon to Patent? 24 INTELL. PROP. J. 41, 50 (2011).
126 Eli Lilly & Co. v. Human Genome Scis., Inc., (2010] EWCA Civ 33, [2010] R.P.C.

14, [67]-[68].
127 See Siebrasse, supra note 125, at 46.

We should expect that HGS could make more money by licensing the exploration of
two indications for Neutrokine rather than one, and it would be in HGS's interest to
license multiple avenues of research simultaneously, in order to maximize its return
while the patent was in effect. My point is not that HGS would necessarily have
licensed Eli Lilly, but rather that it is not reasonable to simply assume that it would
not have done so.

Id.

128 See id. at 46-47.

Upstream patents are likely to be important to small firms, such as university spin-offs,
that are based on fundamental research. Patent protection on basic breakthroughs
facilitates licensing with larger firms with the capacity to undertake downstream

development. To some extent contractual agreements may be a substitute for patent

protection in this respect, but patents are also important for small research based firms



There are three groups of potential harms, listed separately below. This
Article also provides, where appropriate, instantiations of such harms. While
there is a significant degree of overlap among the three groups, the groups are
presented as separate in order to facilitate the analysis and the justification of
each. The groups of potential harms are as follows:

1. Reduced creativity in the use/development of the invention;
Socially valuable uses/developments of the invention will be prevented
because of the patent holder's refusal to license to parties that represent
professional threats, hold differing perspectives on how the invention
should be used/developed;
Reduced development of inventions into technologies because high
transaction costs decreases the chances ofsuccessful licensing agreements;
Reduced efficiency and retardation of scientific advances;
Increased costs to use research results and "research tools" (in both aca-
demic and non-academic research).

2. Erosion of the traditional, Mertonian, scientific norm;
Less promotion of a public domain of freely available scientific infor-
mation;
Less independent choice in the selection of research topics (which may
result from the disincentive created by restricting use of basic knowledge
and techniques);
Loss of respect for uninhibited scientific information;
Reduced sharing of research results among academics;
Shift in academic research towards commercializable disciplines,
projects;129

needing to attract venture capital . . . None of this is to say that upstream licencing is

necessarily good for innovation. Patentees may not be rational in their licensing; the

monopoly itself may lead to "satisficing" behavior rather than an aggressive pursuit

of all downstream opportunities. Transaction costs of licensing may be substantial,
particularly as licences to upstream inventions would likely have to be tailored to the

particular downstream developer. Transaction costs may be particularly high if there

are a multiplicity of upstream inventions held by different parties (a "patent thicket")

that are necessary to the downstream work. If the patentee has to offer a "one-size-fits-

all" licence, marginal projects with a high upside may be priced out of the market. If

patents are granted too far upstream, there may be uncertainty as to the downstream

market potential which may further impede effective licensing.

Id. (emphasis added).

29 See DONALD E. STOKES, PASTEUR'S QUADRANT: BASIC SCIENCE AND TECHNOLOGICAL

INNOvATION 71-73 (1997) (explaining that university based research can be divvyed up

along two axes, namely 1) utilitarian considerations and 2) fundamental understanding). A

purely "commercial" emphasis is qualitatively different as I see it from a general requirement

that research be useful-even if basic. In this I follow Stokes' "Pasteur's Quadrant." See id.

The analysis I propose separates endeavors along a teleological line: whether the ultimate
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Shift in how research is presented, from a disinterested approach to a
more patent-friendly format;
Quality of education will suffer as professors prioritize potentially com-
mercializable research over teaching.

3. Disproportionate harm to developing countries because poor nations
are less likely to be able to gain access to privatized knowledge. 130

This Article now examines each one of these groups in greater detail.

C. Detailed Analysis of Major Harms

1. Reduced Creativity in the Use / Development of the Invention

Professor Rebecca Eisenberg's work on the issue of reduced creativity in the
use and development of the invention has shown that the dominant incentive
that leads to socially valuable scientific projects is academic recognition, not
patents.'31 Norms within a field ofresearch might reinforce the idea that certain
forms of research should not be appropriated.'32 Nonetheless, if patents were
just a nice "add-on" with no negative consequences, why not grant them?
They would not much matter in context. However, patents may do much
more than just allow a few academics to renew the leather patches on the
elbows of their tweed jackets. Patents may prevent others from working on the
same science once that science is converted into an appropriated invention.

Patents are granted under the assumption that the patented knowledge
(invention) is best developed as a commercial venture by a single entity or
under an entity's control, much like how land is best developed under this
type of rational model-notably to prevent the well-known tragedy of the
commons.13 This type of system creates an ex ante incentive to invest and an
ex post way of generating commercial returns.' 3 The potential tragedy of a
science "anti-commons" is a serious matter.33 For instance, when the patent

purpose to make money or is it to search for the "truth" or make a discovery, which in turn

may be useful (and may at a later date generate royalties or profits).

13 The reader who is already convinced that these harms are real may skip to Part II.

'' See Rebecca S. Eisenberg, Public Research and Private Development: Patents and Tech-

nology Transfer in Government-Sponsored Research, 82 VA. L. REv. 1663, 1714-15 (1996).
See also supra note 19.

32 Cf Yu, supra note 3, at 401.

13 See infra note 344 and accompanying text.
34 See SUZANNE SCOTCHMER, INNOVATION AND INCENTIVES 282 (2004).

1' See Lee Davis et al., Scientists'perspectives concerning the effects ofuniversity patenting on

the conduct ofacademic research in the life sciences, 36 J. TECHNOL. TRANSFER 14, 18 (2011).

[Platenting may hinder the flow and diffusion of scientific knowledge. Increased use
of intellectual property rights "privatizes" the scientific commons and limits scientific
progress. Specifically, this may inhibit the free flow and diffusion ofscientific knowledge
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route is chosen, the related need to maintain pre-publication secrecy of the
application and prevent exploitation by others-both aims being antitheti-
cal to the open commons model-may mean less of what would have been
placed in the public domain for new scientists, including new research tools,
will in fact be available. 3

1

What is the scope of this threat? Mowery and his colleagues have argued
that a "number of universities have extended patenting and licensing poli-
cies since 1980 to cover the results of scientific research, rather than focusing
their patenting on the results of applied research . . . These tendencies are
most apparent in 'research tools' in molecular biology and biotechnology."37

Indeed, research in this field tends to demonstrate that the land-based analo-
gies to justify patents fail. 138 This is not surprising as illustrated in Figure 1.
SI's owner is unlikely to be able and to have all the resources to develop S2,
S3, S4, and all the related technological applications.

Licensing or "letting the market operate" does not provide a full answer to
those concerns. True, licensing of patents is generally beneficial and, in a strict
application of Coase's 1960 theorem, patents should be "licensed to those
who are able to make the most of its use regardless of the initial allocation
of rights."'39 The theorem does not account for high transaction costs, lack
of other licensing-related economic motives or need to bundle IP, ability to

and the ability of researchers to build cumulatively on each other's discoveries. Thus,
university patenting may obstruct rather than promote continued scientific advance,
particularly when combined with restrictive licensing.

Id.

36 See Mowery et al., supra note 13, at 117-18; Sterckx, supra note 14, at 48.

The basic or early stage research for which universities receive funding is often such as
leads to the discovery of techniques useful in later stage research, i.e. research which
universities are not generally funded to carry out. Whilst manufacturing industries
are more interested in patenting end products and hence may choose to keep research
tools secret, this option may not be available to universities if they have neither the
funds for nor the interest in carrying out the later stage research ....

Sterckx, supra note 14, at 48. I do recognize the possibility that a scientist may delay dis-
closure of new knowledge (discovery) until the last moment (publication) to avoid being
"scooped." I was unable to find studies or data to quantify or verify this intuition beyond a
few anecdotes, however.

' Mowery et al., supra note 13, at 117.
8 See Rai, supra note 2, at 123 ("Contrary to the claims of the development-oriented

theorists, the evidence strongly suggests that coordination by a single rightsholder undermines

scientific creativity in both basic and applied research.").

'" Rouvinen & Stankiewicz, supra note 33, at 200; see also Michael L. Katz & Carl Sha-

piro, On the Licensing oflnnovations, 16 RAND J. OF EcoNs. 504, 504 (1985); see generally

R. H. Coase, The Problem of Social Cost, 3 J. L. &EcoN. 1 (1960) (explaining the original

exposition of Coase's theorem).
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negotiate licensing, or knowledge of the nature, usefulness, validity, and the
uncertain value ofthe patent.'40 In fact, according to Rouvinen and Stankiewicz:

[N]one of these conditions hold (or are reasonable approximations) in the context of
a design space. [ .. ] Even assuming away coordination needs, strategic behavior, and
cost-inflating complexities and uncertainties ofthe legal environment, transaction costs
would be sizable. Furthermore, each of the bilateral transactions would be complicated
by the asymmetric nature of information regarding the IP as well as by uncertainties
related to its usefulness and economic value, all of which would be colored by the
cognitive biases and strategic motives of the actors involved."'

In fact, licensing may instead compound some of the problems by preventing
a person other than the patentee-but who was working in the same field-
from disclosing his or her own research under the license.'42 Independently of
whether licensing works in a given situation, there remains a possible issue,
namely that the holder of the patent(s) on SI will not develop it for whatever
reason and refuse to license it. Again, this is not a purely theoretical matter
because US patent law does not contain an obligation to work or license the
patented invention. 113

If a patent is "hard to invent around," "is not licensed at acceptable terms,"
or when "the basic element covered by the patent controls a large section of
the design space by being abstract, broad, upstream in the flow of knowl-
edge, and/or crucial for establishing connections with other elements of
the design space," "industry-blocking" may occur at the level of technology
development. Professors Rai and Eisenberg have documented the existence
of a number of such cases in the electrical lighting, radio, automobile, and

14o Rouvinen & Stankiewicz, supra note 33, at 200; see also Sterckx, supra note 14, at 48.

A proliferation of intellectual property rights on results of 'upstream' research-i.e.
early in the pipeline-may stifle'downstream' research and development, as the greater
the number of people whose agreement has to be obtained in order to allow a project
to proceed, the higher the risk that bargaining will fail or that transaction costs will

become too high. This will be even more likely if the property rights belong to actors
in both the public and the private sector, with different institutional agendas.

Sterckx, supra note 14, at 48.

"' See Rouvinen & Stankiewicz, supra note 33, at 200; see also Rai, supra note 2, at 135

(regarding discussion of transaction costs).
141 See Roberto Mazzoleni & Richard R. Nelson, The benefits and costs ofstrong patent

protection: a contribution to the current debate, 27 RESEARCH POL'Y 273, 275 (1998).

' See Rudolph J.R. Peritz, Freedom to Experiment: Toward a Concept ofInventor Welfare,

90 J. PAT. & TRADEMARK OFF. Soc'Y 245, 246 n.2 (2008). The situation is different in other

countries. See Paul Champ & Amir Attaran, Patent Rights and Local Working Under the

WTO TRIPS Agreement: An Analysis of the US. -Brazil Patent Dispute, 27 YALE J. INT'L L.

365, 371-72 (2002).
'" Rouvinen & Stankiewicz, supra note 33, at 201.
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aircraft industries."' The problem may affect (more) basic science in a dif-
ferent way, however, because the blockages occur further upstream and the
tree and branches of interrupted innovation and discovery is thus potentially
much greater.

Some negative impacts of this type are empirically verifiable, for example,
in genetic research."' The patents issued on the BRCA1 and BRCA2 gene
sequences associated with certain hereditary forms of cancer, including breast
cancer, provide a useful illustration. Awoman with one or both gene sequences
is more likely to develop the disease and her doctor may thus recommend
that she undergo more frequent screening."' BRCAl and BRCA2 are used
as indicators of a higher risk of cancer."' Myriad Genetics reportedly charged
up to $3000 to allow a woman to be tested and made third-party research
on such genes reportedly out of financial reach for many laboratories."' Yet,
what Myriad claims to have invented is the discovery of a link between those
genes and breast cancer." No new method of testing was invented that did
not previously exist."' This was, fortunately, the view taken by the Supreme
Court ofthe United States.15 2 While not altogether blocking, Myriad's licensing

14 Arti K. Rai & Rebecca S. Eisenberg, Bayh-Dole Reform and the Progress ofBiomedicine,

66 LAw & CONTEMP. PROBs. 289, 297 (2003).
146 See Triggle, supra note 15, at 143. Professor Triggle surveyed a vast array of current

literature on impediments to biomedical research. His conclusions are crystalline:

Knowledge that would have previously entered the scientific commons is now being
privatized and available only through the restrictions and expenses of patents and
copyright. In the life sciences area, patenting activity in both universities and life
science industries has moved progressively 'upstream' to embrace gene and protein
sequences, often severely restricting or eliminating 'down-stream' activity. Such exces-
sively broad patents actually impede progress and innovation in a field; new therapies
may not be developed because they infringe a gene patent and such patents may also
prevent the use of genes and gene products as research tools and in the development
of new diagnostic products. Heller and Eisenberg have argued that the proliferation
of patents in the biomedical area carries with it the risk of creating an anti-commons,
whereby creativity is stifled because excessive ownership results in the underutilization
of scarce resources.

Id. at 143.
147 See id.
148 See id.

149 See id.

o Ass'n for Molecular Pathology v. U.S. Patent & Trademark Office, 653 F.3d 1329,
1355 (Fed. Cir. 2011), afd in part, rev'd in part sub nom. Ass'n for Molecular Pathology v.

Myriad Genetics, Inc., 133 S. Ct. 2107 (2013).

151 See id.

15 Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107,2114 (2013)
("[I] solation is necessary to conduct genetic testing, and Myriad was not the only entity to
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practices arguably hindered some scientific advances, not even least because
Myriad effectively dictated what was being done and how.153

Another example is provided by U.S. patent 6,410,516 co-owned by Har-
vard University, the Massachusetts Institute ofechnology, and the Whitehead
Institute.' The patent-holders reportedly believe that they can claim "all
future inventions that will be made or discovered that operate on the biologi-
cal principle of the NF-kB pathway."' In other words, the patent owners
believe they somehow own a biological principle, in an instantiation of what
Eisenberg and Heller have termed "license stacking," or "royalty stacking."'56

There is no doubt that much effort and money was spent to discover the
NF-kB pathway and the BRCA links with a predisposition to cancer, but does
that lead to the conclusion that a patent must, therefore, issue? "If money then
patent" is not a statement of the law. '5 Even in pharmaceutical and biomedical
research-which traditionally been viewed as the main fields where patents
have been demonstrably effective in improving outcomes'-"owning" the
right to perform future research related to, say, the NF-kB pathway, may be
a welcomed ex post reward for the discovery, but it may also be a disincentive
(in fact, a legal prohibition) imposed on others to perform research in this area
because of the risk of litigation. It can thus clash head-on with traditional
guidance that scientific discoveries are-and as a normative matter should
be-unpatentable. Especially when the outcome is life and death, the welfare
impact question must be asked, and answered.'5 Hence, even in biomedical
research access to a science commons may in appropriate cases increase ef-

offer BRCA testing after it discovered the genes."). The Court did, however, allow claims

on cDNA. When DNA is replicated inside an organism, a "copy" is made using mRNA,

which can then be spliced by removing introns (noncoding intervening DNA sequences)

and joining exons, (DNA coding sequences). Id. at 2112. The Court found that cDNA was

not naturally occurring. Id. at 2119.
1 Rouvinen & Stankiewicz, supra note 33, at 206.

" Triggle, supra note 15, at 143; seealso U.S. Patent No. 6,410,516 (issuedJune 25,2002).

" Triggle, supra note 15, at 143.
56 See Sterckx, supra note 14, at 48.

" See 35 U.S.C. § 101 (2006); Eisenberg, supra note 4, at 2-3 (discussing patentable

subject matter).
"' SeeADAM B. JAFFE &JOSH LERNER, INNOVATION AND ITS DISCONTENTS 64-65 (2004).
'" See Michael Mattioli, Communities of Innovation, 106 Nw. U. L. REV. 103, 121

(2012) ("Today, the public sector is tackling a patent gridlock dilemma that is quite liter-

ally a matter of life and death"); Peter E. Gratzinger, Was the Telescope Obvious?An Inquiry

into Simultaneous Invention, 13 COLUM. Sci. & TECH. L. REv. 71, 81 (2011) ("The patent

system is widely understood as motivating and protecting investment in innovation. Even

if an invention is 'inevitable,' a few months' or years' acceleration is not trivial; in the case

of a drug, for example, it can be the difference between life and death for many people.").
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ficiency and outcomes. This suggests that the assumption that more patenting
of basic science is always productive is an assumption of questionable value.6 o

That said, while the harms identified are potentially very serious, the ag-
gregate impact of patents granted on subject matter very close to the science
end of the continuum seems to have been limited, even in biotechnology."'
Possible causes advanced to explain this discrepancy between theoretical
predictions and observed reality include a lack of willingness on the part
of patent owners to sue scientists and certain institutions (possibly linked
to 'social norms' within the communities in question) and a simple lack of
knowledge that the invention is in "use" by unlicensed scientists.162

The burden of proof to justify patents on basic science is independent of the
scope of the problem. The ex ante incentive, or "profit motive," which works
well to develop applications such as new pharmaceuticals or new engineering
widgets, may fail to achieve the same results in basic science as in technol-
ogy because efficiency is increased when "many disparate firms can draw on
a common pool of knowledge and data, rather than having to construct the
same information firm-by-firm at substantial cost because of duplication."6
Owning or granting monopoly control over science is unlikely to develop
the necessary variety and quantity of research." It may also inhibit a major
accelerator of scientific progress, namely the network effects obtained by
involving a variegated group of researchers in an open-if at times competi-
tive-environment." Competition and cooperation are not incompatible.
Cooperation by sharing information has traditionally been viewed as the

so See Mowery et al., supra note 13, at 118.

6 See Ted Buckley, The Myth of the Anticommons, BIO 1, 6-9 (2007), http://www.bio.

org/sites/default/files/TheMythoftheAnticommons.pdf (showing that the R&D expenditures

in biotech research increased by over 60% from 1995 to 2005 and the amount of venture

capital funding by 300% from 1998 to 2005).
162 See Rebecca S. Eisenberg, Noncompliance, Nonenforcement, Nonproblem? Rethinking

theAnticommons in Biomedical Research, 45 Hous. L. REv. 1059, 1061-62 (2008) (examin-

ing empirical studies that do not seem to support the hypothesized anticommons effect in

biotechnology); KatherineJ. Strandburg, User Innovator Community Norms: At the Boundary

Between Academic and Industry Research, 77 FoRDHAM L. REv. 2237, 2250 (2009) (explain-

ing how scientists often ignore patents); David E. Adelman & Kathryn L. DeAngelis, Patent

Metrics: The Mismeasure ofInnovation in the Biotech Patent Debate, 85 TEx. L. REv. 1677

(2007). Rather than demonstrate that there is a good reason to grant patents on "basic"

biotechnological research, such scholarship shows that the negative impacts of doing so have

been more limited than predicted.

163 Cook-Deegan, supra note 49, at 139.

6 See Sterckx, supra note 14, at 48-49.
65 See Yochai Benkler, Coases Penguin, or, Linux and The Nature ofthe Firm, 112 YALE L.J.

369, 423-24 (2002); Sterckx, supra note 14, at 48-49 ("[P]roliferation of 'upstream' patents

33 5
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norm in science, competition will nevertheless happen because scientists want
recognition, promotions, research funding, awards, etc.'

The longer-term impact of the push to patent science farther upstream,
especially in universities and publicly funded laboratories, is thus multifari-
ous. It includes changes in the role-or at least perception of the role-of
universities in our society. Whether this is a harmful change is a matter to
which this Article returns below.'6 ' As illustrated in Figures 1 and 2, there is
a clear loss one can measure in terms of raw research outcomes and efficiency
because the traditional science/technology distinction served as the founda-
tion for a useful division of labor among researchers at different levels and
motivated by different incentives and ethos.'16 Professor Cook-Degan also
sees a risk that the dissemination of public health information might be
impeded by patents, including information concerning new drugs, vaccines,
biologics, devices, and medical services sold for profit in the health care sys-
tem, arguing that "the health science commons is essential, because it alone
can supply the public information benefits."' Indeed, if research on a new
drug developed by a patent owner is impossible, how can one generate new
data on this drug? How can one improve it or discover the risks other than
waiting for side-effect litigation?' There is also a broader question about the
extent to which market-based incentives actually work for certain types of
pharmaceutical research."'

leads to royalty stacking and a reduced number of'players' in the research field, both ofwhich

hinder or limit the arrival of new products onto the market.").

'6 See ROBERT K. MERTON, THE SoCIOLOGY OF SCIENCE 339 (Norman W Storer, ed.,

1973).
1" See ROGER L. GEIGER & CRESo M. SA, TAPPING THE RICHES OF SCIENCE: UNIVER-

SITIES AND THE PROMISE OF ECONOMIC GROWTH 144 (2008) (describing the concern of

overreaching by university patenting).
68 See Davis et al., supra note 135, at 17.

A key concern is that increased pressures to patent might adversely affect the efficiency
of this incentive structure, skewing research priorities towards commercially viable,
marketable research at the expense of fundamental research, effectively curbing scientists'
ability to pursue their curiosity-driven academic agendas. Academic patenting might
thereby contribute to a less efficient division of labor between public and private sci-
ence, shifting academic scholars away from the activities in which they are best-that
is, supplying a collective good-and causing universities to 'behave more like firms.'

Id.
69 See Cook-Deegan, supra note 49 at 134-35, 145.

o70 See, e.g., Anita Bernstein, Formed by Thalidomide: Mass Torts as a False Cure for Toxic

Exposure, 97 COLUM. L. REV. 2153 (1997).
17 SeeJeffrey D. Shelley, Patent Poolsfor Orphan Diseases, 18 ANNALS HEALTH L. ADVANCE

DIRECTIVE 141, 141-42 (2009). This is, essentially, the debate about tropical and orphan

diseases for which patent incentives do not matter much because potential markets are too



2. The Changing Role of Universities

The second group of possible harms caused by patenting too close to the
science end of the continuum may seem more diffuse and more theoretical
than the first, but are nonetheless important. These harms signify the erosion
of the scientific norm: "Robert Merton, defined an ethos of science based on
the following values: the free and open exchange of knowledge, an unrestricted
pursuit of this knowledge independent of self-interest, and an acceptance that
science is a product of nature.""2 Merton suggested four norms that in his
view "define science: 'universalism,' 'communalism,' 'disinterestedness,' and
'organized skepticism.' These norms define the 'intellectual commons' of sci-
ence, a freely generated and freely available pool of 'certified knowledge."""
Scientific knowledge is developed by building on the work of others, and is
validated by verifying the work that they do."' This ethos is challenged by
the legislative push to patent more university research' and the willingness
to allow patents on at least some aspects of basic science. The question is, is
it worth it?

A number of universities have increased the number of patents they apply
for and own, but few universities have shown sharp increases in net royalty
income (with the extra expenditures of much more developed technology
transfer offices and the much higher licensing costs paid to other universi-
ties to use their science and research tools are factored in) as a result of this

small. Id. See Carl E Nathan, Let's Gang Up on Killer Bugs, N.Y. TIMES, Dec. 10, 2012, at

A27, for a discussion on antibiotics:

Historically, the drug industry thrived on antibiotics. But if an antibiotic is useful
against only one type of bacterium, relatively few people need it during its patent life.
And if an antibiotic is 'broad spectrum', meaning it works on many different types
of bacteria, wider use shortens its commercial life because it quickens the pace at
which bacteria develop resistance. Moreover, antibiotics are designed to cure an acute
disease-not to palliate a chronic one-so people need them only for a limited time.
Compared with drugs that are used for years to treat widespread conditions like high
cholesterol or asthma, antibiotics pale as a corporate investment.

Id.
172 Triggle, supra note 15, at 141.

'" Triggle, supra note 15, at 141; see also Robert K. Merton, Science and the Social Order,

5 PHIL. Sci 321, 327 (1938).
17 See Fiona Murray & Scott Stern, Do Formal Intellectual Property Rights Hinder the

Free Flow of Scientfic Knowledge? An Empirical Test of the Anti-commons Hypothesis, 63

J. EcoN. BEHAV. & ORG. 648, 649 (2007).
17 SeeBayh-DoleAct, 35 U.S.C.§200(2006) (forcing universities and public laboratories

to reconsider their innovation commercialization and related patent policies).
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push.'76 Those that did see an increase in income cannot always correlate
this with an increase in the number of patents; other factors such as new
technological opportunities and better management of processes also play a
key role."' Whether this is enough to justify a fairly radical transformation
of how they generate more applied research (and intellectual property) is a
matter on which people might disagree."' This is not surprising: the market
for proprietary basic science is not huge."' To maximize patents, universi-
ties have put in place policies that, as shown in the previous discussion, may
hinder some research."8 o Academic researchers are also encouraged to delay
publishing and presenting their work until after filing a patent application. 8

This may diminish dissemination of new research or at least slow it down
considerably.'82 This Article does not claim that universities should not develop
or patent technologies, but instead argues that the zeal to patent too close to
basic science may ultimately be counterproductive.

As already noted, universities and publicly funded research institutions have
traditionally operated according to an information-sharing model.'83 Some
have asked whether the zeal that U.S. universities have demonstrated in ap-
plying for patents on science and keeping even basic research secret (and thus
less subject to scientific validation by peers) can be regarded as incompatible
with their traditional mission.' They may have a point because universities

"' Bhaven N. Sampat, Patenting and USAcademic Research in the 20th Century: The World

Before and After Bayh-Dole, 35 RES. POL'Y 772, 781-82 (2006); see also DAVID C. MOWERY

ET AL., IVORY TOWER AND INDUSTRIAL INNOVATION: UNIVERSITY-INDUSTRY TECHNOLOGY

TRANSFER BEFORE AND AFTER THE BAYH-DOLE ACT IN THE UNITED STATES 190 (2004).
1' See Samuel Kortum & Josh Lerner, Stronger Protection or Technological Revolution:

What is Behind the Recent Surge in Patenting?, NBER Working Paper No. w6204 (1997).
78 SeeSemeniuk, supra note 55, at A4. According to Dr. Adam Holbrook, Associate Direc-

tor of the Center for Policy Research on Science and Technology at Simon Fraser University,

"[t] he assumption is that universities are there to create intellectual property ... Really, the

role of the universities is to create human capital." Id.

"' See Mowery et al., supra note 13, at 116 (explaining that a result of Bayh-Dole was

that universities "formerly inactive" in marketing academic inventions began to revisit "long-

standing policies and enter into large-scale patenting and licensing of faculty invention.").

.o See id at 117-18.

"' See Margo A. Bagley, Academic Discourse and Proprietary Rights: Putting Patents in

Their Proper Place, 47 B. C. L. REV. 217, 218 (2006) ("[A]cademic researchers are being

encouraged by technology transfer offices ("TTOs") and industry sponsors to delay pub-

lishing and presenting their work until after filing a patent application and sometimes even

longer than that.").

82 See id. at 218-19.
83 See Rai, supra note 2, at 90.

'" See GEIGER & SA, supra note 167, at 144; Davis et al., supra note 135, at 17.
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often claim ownership over fundamental knowledge or research tools.' It
may be rather useless to lament this change, for it seems mostly irreversible.
That said, it is worth at least noting that centuries of history of universities
being (and perceived as) public interest actors may be changed. Will history
books reflect that the change was worth it, or was it all for meager returns
and at a potentially huge cost including a diminution and retardation of
scientific progress? That, time will tell. There are costs on other levels as well,
however: "Public confidence in the objectivity of science and the role of the
university as a symbol of the public good is diminished when the statements
and writings of academic scientists are seen as influenced by corporate money
and influence."186

One of the traditional norms of science is verification by peers.'"' This is
part of the reason for the peer-review process.' Indeed, "[p]eer review en-
sures the cumulative quality and reliability of scientific results, since scientists
do not wastefully repeat previous work. But university patenting might, for
example, lead scientists to restrict communication with colleagues due to
confidentiality clauses required by business partners ... ."'8' Therefore, there
is a potential conflict between the norms of science and the norms of patent
law.' As Professor Bagley noted:

[T]he stifling of discourse and the erosion in the norms of sharing and colloquy
historically associated with the scholarly enterprise are costs that must be balanced
against [relatively meager] technology transfer gains ... Encroachment on traditional

185 See GEIGER& SA, supra note 167, at 144.

8 Triggle, supra note 15, at 144. Indeed, one may not be surprised if the credibility of

paid-for science is one day at the same level of credibility of politicians accused of responding

too directly to campaign and other contributions. This perception, as well as a desire to adhere

to the traditional, the communal scientific research model, led Professor Rai to conclude:

[E]ven in the face of commercialization pressures, many major research universities
have drawn the line at claiming property rights in certain basic scientific discoveries,
particularly upstream discoveries that may be useful in a variety of different future
research paths or for the development of a variety of commercial products . . . Well
before Bayh-Dole allowed universities to seek patent rights on their inventions, American
research universities were publishing pioneering research. To the extent that norms of
invention and communalism are eroded by pressures to secure property rights, we lose
a relatively cost-free mechanism for enriching the store of knowledge.

See Rai, supra note 2, at 115, 119. "Between 1980 and 2004, the number of U.S. patents
obtained by universities increased almost 16-fold." See Sterckx, supra note 14, at 47.

" See Charles Jennings, Quality and Value: The True Purpose ofPeer Review, NATURE (Dec.

2006), http://www.nature.com/nature/peerreview/debate/nature05032.html.
188 See id.
1 Davis et al., supra note 135, at 17.
190 See David Blumenthal et al., Withholding Research Results In Academic Life Science:

Evidence From a National Survey of Faculty, 277 J. Am. MED. Ass'N 1224, 1227 (1997).
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sharing norms now often comes from university intellectual property policies codified
in faculty hand-books ....

Even the presentation of research traditionally in a way that maximizes
dissemination (to maximize returns such as notoriety) may be gradually
transformed by patent imperatives. Indeed:

[Patent attorneys] prefer that you make every invention by accident ... What the pat-
ent attorney's trying to do is establish that there's no mechanism, [that] you couldn't
have foreseen this. Which is the exact opposite of the faculty inventor who's trying
to establish that their understanding of the mechanism and predictability led to this
discovery.'92

In a large-scale, systematic examination of the impact of patenting on the
long-run supply of (published) public knowledge in human genetics, Huang
and Murray examined several claims concerning gene patents, namely whether
such patents would:

Hamper follow-on research.
Pose a risk that someone would end up controlling an essential resource
Restrict curiosity-driven research about a particular gene if their results
were privately owned or controlled
Stifle international collaboration for public knowledge production and
instead lead to a patent war among research institutions
Limit the freedom of researchers to determine the functionality of genes
given a complex patent landscape of gene segments, and
Increase the prices of diagnostic tests for life-threatening diseases or limit
the amount of medical research on such tests.'
Their analysis bears out some of the risks mentioned by Judge Moore of the

Federal Circuit in two of her opinions concerning subject-matter eligibility.94

Patenting genetic sequences, for example, even if isolated, seems to defy even

"' Bagley, supra note 181, at 219, 228; accord Julia Porter Liebeskind, Risky Business:
Universities and Intellectual Property, 87:5 ACADEME 49 (2001).

112 CORYNNE MCSHERRY, WHO OwNs ACADEMIC WORK?: BATTLING FOR CONTROL OF

INTELLECTUAL PROPERTY 174 (2001).
" Kenneth G. Huang & Fiona E. Murray, DoesPatentStrategy Shape theLong-Run Supply of

PublicKnowledge?Evidencefrom Human Genetics, 52 ACAD. MGMT. J. 1193, 1200-01 (2009).
'94 See supra note 16. Lita Nelsen has also made the point quite clearly:

In the United States, university laboratories (and related nonprofit institutions)
are the primary source of basic research findings and the basic inventions that arise
from them . .. The key position of intellectual property in exploitation of university
technology derives from the early, undeveloped nature of university discoveries. At
the time the researchers are 'finished' with them, most university inventions are still
a long way from products . . . On the other hand, direct dealings between university
and industry ultimately aimed at product development carry with them the risk of
conflict of interest. The objectives of the university--discovery of new knowledge and
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a broad interpretation that "anything under the sun that is made by man"'
is patentable. An interesting discussion on this point in Australia revolved
around the need for "artificiality" which might be used to exclude biological
materials-even ifisolated or purified.' Professor Yu, among others, proposed
eliminating genomic patents in part for the same reason and in part because
of their special importance in biomedical research.' He also noted that the
border between naturally occurring and artificial biological, and specifically
human, material is not always crystal clear.'" Professor Liivak has gone a step
further and argued that such patents violate the Constitutional requirement
of originality and 35 U.S.C. § 102(0 because the applicant did not invent

h . 199the genetic sequence.
Huang and Murray draw a number of conclusions from their analysis.

First, they claim that grant of patents on genes caused a 17% decline in

publications; 200 second, using the most stringent difference-in-differences
specification and after analyzing 2637 gene sequences-that is, more than
11% of the known human genes-they estimate that the negative impact
on future public knowledge production was about 5% in the short term but
that "the impact of patents on long-run public knowledge increases with the
scope of patents. 201 They note a greater dampening effect when patents are
owned in the private sector, which tends to have a more aggressive litigation

20
strategy.02 These results are not exactly dramatic. However, they demonstrate
an overall negative impact of patenting in this area and, as such, should lead
policy makers to re-examine the simplistic assumptions that "more patents

open dissemination for the common good-may be in conflict with the proprietary

and profit objectives of companies.

Lita Nelsen, Identifying, Evaluating, and Reporting Innovative Research Developments at the

University, in UNDERSTANDING BIOTECHNOLOGY LAw 25, 25 (Gale R. Peterson, ed., 1993).

" Diamond v Chakrabarty, 447 U.S. 303, 309 (1980) (emphasis added).
1 See Clare Bradin, A Response to the Senate Inquiry into the Patent Amendment (Human

Genes and Biological Materials) Bill 2010, 23 AuSTR. INTELL. PROP. J. 49, 54-58 (2012).

'9 See Allen K. Yu, Why It Might be Time to Eliminate Genomic Patents, Together with the

Natural Extracts Doctrine Supporting Such Patents, 47 IDEA 659, 659 (2007).

19 See Yu, supra note 3, at 396. This would warrant a broader discussion well beyond

the scope of this paper as to whether intent is implicit in nature or imported into it, be-

cause patents seem to be granted on what amounts merely to adding a human construct of

"intent" on pre-existing, natural phenomena. See, e.g., HERBERT J. MULLER, SCIENCE AND

CRITICISM 109 (1943).

1" See Oskar Liivak, The Forgotten Originality Requirement: A Constitutional Hurdle for

Gene Patents, 87 J. PAT. & TRADEMAlue OFF. Soc'y 261, 264-65 (2005).

00 See Huang & Murray, supra note 193, at 1209.

20' See id. at 1213-14.
202 See id at 1199, 1211.
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are better," especially in basic research of this type.20 3 At the very least, stud-
ies such as those arguably may be used to reverse the burden of proof. Those
who would patent genes and other forms of science may have to work a little
harder to convince observers that they have a stronger case.

A final risk worth mentioning in this category well beyond the specific
category of genetic research is that education, especially of graduate students,
might suffer if the disinterested research and teaching ethos, compelled more
by curiosity than the allure of monetary reward, is replaced by an excessively
entrepreneurial approach. Increased focus on patent outputs and direct fi-
nancial rewards may create incentives for professors to reduce their time and
commitment to some of their teaching or other non-patent-producing activi-
ties.20 Again the question is clear: what net benefits from increased university
patenting and, generally, patenting of basic science can be observed in terms of
net increased scientific progress when measured against the negative impacts
on the role and place of universities as key societal actors? The answers may
become clearer as more empirical data and analyses become available. This
Article suggests keeping the analytical spotlight on the issue over the next
few years because the price of getting it wrong may be high.

3. The Impact on Developing Countries.

Developing countries that are sufficiently advanced-and in particular
the BRIC countries (Brazil, Russia, India, and China)205-have refocused
their patent policy from compliance with international norms such as the
Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS)
toward the development of domestic innovation policies, a phenomenon
known as calibration.206 he increasing privatization of the scientific commons
may directly impact the availability of knowledge owing to pre-patent filing
secrecy, post-patent grants, unaffordability of technologies, and the related
unavailability of research tools-in particular the tools and technologies
necessary to use new technologies.o' Those countries may thus fall further

203 See Sean D. Murphy, Biotechnology and InternationalLaw, 42 HARV. INT'L L.J. 47, 52
n.13 (2001) (explaining that the continuous public disclosure of gene sequences through

the Human Genome Project effectively blocked private patents).
20 Aldo Geuna & Lionel J.J. Nesta, University Patenting and its Effects on Academic Re-

search: The Emerging European Evidence, 35 REs. POL'Y 790, 799 (2006); Paula E. Stephan,

Educational Implications of University-Industry Technology Transfer, 26 J. TECH. TRANSFER

199, 202 (2001).
205 See Jerome H. Reichman, Intellectual Property in the Twenty-First Century: Will the

Developing Countries Lead or Follow?, 46 Hous. L. REV. 1115, 1120 n.17 (2009).

6 See Daniel J. Gervais, TRIPS and Development, in INTELLECTUAL PROPERTY, TRADE

AND DEVELOPMENT 17 (Daniel J. Gervais ed., 2007).
207 See Triggle, supra note 15, at 143-44.
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behind in the knowledge-based economy.208 Those correlations would have
to be empirically analyzed.

Beyond empirics, one might legitimately ask both whether this is norma-
tively desirable and whether it is compatible with the objective and purpose
of the TRIPS Agreement's obligation to facilitate technology transfer to the
developing world.209 Developing countries also may have as great an interest
in developing solutions to certain problems, and patents should create incen-
tives for development, not stand in the way.210 The fact that many developing
countries have no market for newer technologies means that patenting there
is unlikely to create a major incentive.2 Yet, a research tool or other technol-
ogy at the frontier of basic science might still be patented using the Patent
Cooperation Treaty2 12 procedure but then not exploited, thus preventing its
use in a country with no real market for it.

Naturally, a developing country might opt for higher patentability standards
(beyond subject-matter definition). For example, it might apply a notion of
utility or industrial applicability that prevents the patenting of certain tools
or of basic science that has no demonstrable industrial or commercial use.
"Utility" is the idea that an invention must be operable and have some prac-
tical application or, as the Supreme Court held in the famous 1966 case of
Brenner v. Manson,213 that it must have a specific and practical utility.214 Practi
cally speaking the USPTO has mostly abandoned this standard. 215 A first step
was taken in 1997, when the USPTO accepted allegations of utility for gene
sequences with no demonstrable application other than as research tools, and
then by granting patents that might not even meet that very lenient standard.216

208 See John H. Barton & Joseph Strauss, How Can the Developing World Protect Itselffrom

Biotech Patent-Holders?, 406 NATURE 455, 455 (2000); Amy Kapczynski et al., Global Health

and University Patents, 301 SCIENCE 1629, 1629 (2003).
209 Agreement on Trade-Related Aspects of Intellectual Property Rights art 27.1, Apr.

15, 1994, Marrakesh Agreement Establishing the World Trade Organization, Annex IC,
1869 U.N.T.S. 299, 328.

210 See Jerome Reichman et al., Intellectual Property and Alternatives: Strategies for Green

Innovation, Chatham House Energy, Env't & Dev. Programme Paper No. 08/03, 33-37
(Dec. 2008).

211 See J. Janewa OseiTutu, Value Divergence in Global Intellectual Property Law, 87

IND. L.J. 1639, 1687 (2012).

212 Patent Cooperation Treaty, June 19, 1970, T.I.A.S. No. 8733.
213 383 U.S. 519 (1966).

" See id. at 534-35; see also Yu, supra note 3, at 423-24.
215 See Rai, supra note 2, at 106-07 (discussing the PTO's and Federal Circuit's liberaliza-

tion of the utility requirement).
116 See id. at 106-07.
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The Federal Circuit agreed,217 and now accepts mere in vitro demonstrations
as evidence that a treatment is "useful," noting that "[u]sefulness in patent
law, and in particular in the context of pharmaceutical inventions, necessarily
includes the expectation of further research and development."2 18 In a now
well-established division of labor, the Federal Circuit and the USPTO both
prefer to leave it up to other governmental agencies to probe actual efficacy
of biomedical and biotechnological inventions, including the Food and Drug
Administration.219 While understandable, it either forces other parts of the
statute to work harder or means that a number of "bad patents" are issued.220

Other countries may opt for a different standard, for example one of actual
utility, which should reduce the number of basic science patents if one accepts
the premise that the science/technology distinction lies precisely in the fact
that science is not meant for industrial application.22' Many smaller countries
are unlikely to be able to operationally change their utility standard, however,
in part because they outsource the examination of inventions to the USPTO

222
or patent offices in other industrialized countries. More importantly, this
would not shield them from litigation in U.S. courts if their science were
exported to the United States, bearing in mind that the experimental use
exception has essentially evaporated in U.S. law. 223

217 See id. at 107.
218 In re Brana, 51 E3d 1560, 1567-68 (Fed. Cir. 1995); Rai, supra note 2, at 107.
219 See Brana, 51 E3d at 1568; Rai, supra note 2, at 107 & n.169.

220 See Mark Lemley et al., What to Do About Bad Patents?, 28:4 REGULATION 10, 10-11
(2005); see also Reichman, supra note 205, at 1127-28.

221 John R. Thomas, The Patenting ofthe Liberal Professions, 40 B.C. L. REv 1139, 1143

(1999). As Thomas noted:

By restricting patentable advances to the repeatable production or transformation of
material objects and excluding subject matter founded upon the aesthetic, social ob-
servation or personal skill, the [utility] requirement would restore a sense of patentable
subject matter that matches our sensibilities . .. Concise, proven and compatible with
the TRIPS Agreement, the industrial applicability requirement provides an apt way to
limit the patent system to what we understand to be technological.

Id. at 1139, 1178.
222 See Robert M. Sherwood et al., Promotion of Inventiveness in Developing Countries

Through a More Advanced Patent Administration, 39 IDEA 473, 481-82 (1999). The avail-

ability of highly skilled patent examiners is an issue for many developing countries that need

to balance autonomy and sovereignty issues with resource availability and allocation. Id.

223 SeeJAFFE & LERNER, supra note 158, at 65 ("In a case between Duke University and a

former faculty member named John Madey, the experimental use exception was construed

so narrowly that whatever fig leaf it may previously have provided university activities may

have shriveled to the point of irrelevance.").



A developing country might also decide to apply a higher nonobviousness
standard, especially compared to the standard applied in the United States to
software and biotechnological applications. 224 However, this is not risk-free,
it may lead to free-riding, whereas tackling the problem of over-patenting on
grounds of actual utility and subject matter may produce more stable out-
comes. 225 In sum, the potential negative impacts on the economic, cultural,
and scientific growth of developing nations of patenting too close to basic
science-and thus arguably drifting away from its Mertonian moorings226 -are
another element to bear in mind in the overall policy equation.

In Part III, this Article will suggest a proper way to operationalize the dis-
tinction between science and technology. For now, it merely notes that there
are significant potential harms in patenting basic science too far upstream.
Those impacts include interrupting or retarding scientific development, which
in turn may induce negative changes to the nature of higher education and
the economic future of developing countries.

II. Patenting the Abstract

After this review of possible harms caused by patenting too close to the
basic science end of the science-technology continuum, this Article now
moves to patents on the abstract. This topic would warrant a full Article of
its own, but because this Article aims to demonstrate that this issue and the
previous one (that is, the patentability of basic science and the abstract) are
related and can be articulated together as a single patentability target, even a
somewhat incomplete discussion herein seems useful.

The Supreme Court was expected to provide guidance on the patentability
of the abstract and mental steps incorporated in a "business model" in Bilski;
it failed to do so. 227 The case dealt with a patent disclosing a business method

224 See Reichman, supra note 205, at 1127 (noting "the choking and blocking effects that

a proliferation of patents rooted in low nonobviousness standards increasingly produced for

the software and, arguably, biotech industries in the United States and elsewhere.").
225 See id. at 1128.
226 See id. at 1130.
227 See Menell, supra note 45, at 1291.

The past forty years of patentable subject matter jurisprudence harkens back to the

Israelites' wandering through the wilderness following the exodus from Egypt. But un-

like Moses's leadership, which brought the Israelites to the Promised Land by year forty,

the Supreme Court's Bilski decision has left the patent community in the wilderness.

Id.; see also Lemley et al., supra note 12, at 1346 ("The abstract ideas limitation on patentable

subject matter has long been a puzzle, one Bilski did little to resolve.").
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for hedging risk in a transaction for commodity providers.228 Essentially, using
the method, a provider could offer counter-risk positions to consumers. 229

However, given the importance of the case-and its shortcomings-we will
use the case as a point of reference for this Part, beginning with the histori-
cal background (Part II.A), an analysis of the lessons from Bilski (Part II.B),
a look at cases decided since (Part II.C), and finally explore alternatives to
Bilski that move the discussion forward (Part II.D).

A. Historical Background

Bilski could have been the ultimate step in the expansion of patentable
subject matter, a process that began, perhaps ironically, by the rejection of a
claimed invention in the 1972 case of Gottschalk v. Benson. 230 The claim in
that case was for a "'method of converting signals from binary coded decimal
form into binary,"' which the Supreme Court found "so abstract and sweeping
as to cover both known and unknown uses"23' of the method. In dictum that
would lead to decades of tergiversations, the court added that "[t]ransforma-
tion and reduction of an article 'to a different state or thing' is the clue to the
patentability of a process claim that does not include particular machines."232

Thus the "machine or transformation" test was born.233 Interestingly, the Court
suggested that Congress should decide the proper scope of patents for com-
puter software, advice that legislators have yet to heed.234 Six years later, in
Parker v. Flook,235 the Court considered the rejection of a patent on a method
for calculating and updating alarm limits during the catalytic conversion
process. 236 As in Benson, the method in Flook was essentially a mathemati-
cal algorithm but the Court failed to clarify the machine or transformation
test, noting instead that "[p]henomena of nature . .. mental processes, and
abstract intellectual concepts are not patentable, as they are the basic tools
of scientific and technological work."237

228 John W. Schlicher, The Supreme Court, Bilski, and Sensible Limits on Patents, 91

J. PAT. & TRADEMARK OFF. Soc'y 523, 524 (2009).
229 See id. at 526.
230 409 U.S. 63 (1972). The reader will find a more complete description of the evolution

of patentability in Menell, supra note 45, at 1297-1305.
231 409 U.S. at 68, 73.
232 Id. at 70.
233 See In re Bilski, 545 F.3d 943, 955 (2008).
234 See Gottschalk, 409 U.S. at 73.

235 437 U.S. 584 (1978).
236 Id. at 585.
237 Id. at 589.
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The next case in the Benson progeny would normally be Diamondv. Diehr,238

which dealt with a patent on a simple algorithm to cure rubber.239 Essentially,
the computer opened and closed a mold (valve) depending on the tempera-
ture of the rubber during the curing process.24 Before looking at Diamond,
however, it is worth noting that a year earlier, in a famous case concerning
the patentability of "life forms"-particularly bacterium-the Court stated:
"Congress intended statutory subject matter to 'include anything under the
sun that is made by man."'24

1 In Diamond, the Court then-not surprisingly
in the wake of Chakrabarty-retreated from Benson and Flook and held the
rubber curing method patentable, noting that a claim does not "become non-
statutory simply because it uses a mathematical formula, computer program,
or digital computer."242

Until Bilski, Diamond was the last policy salvo from the Supreme Court,
which otherwise seemed content to leave the matter up to the Federal Cir-
cuit, a task the Federal Circuit accepted with great enthusiasm, using its tacit
mandate to develop a permissive approach to the "transformation" prong of
the Benson test. 243 he process began with Arrhythmia Research v. Corazonix.244

The patent application in Corazonix claimed a method to determine whether a
patient had ventricular tachycardia by analyzing an electrocardiogram (EKG)
wave pattern.245 It is hard to see what, if anything, is "transformed" here. The
Federal Circuit found that the computer's transformation of the data (from
the EKG into a computer signal) was sufficient, and, moreover that the
analysis of the transformed signal produced an additional "transformation"
for purposes of the test.246

The Federal Circuit removed another big slice of the unpatentable subject
matter pie in State Street Bank er Trust v. Signature Financial Group.47 The
patent at issue was on a business method, a matter generally considered

238 450 U.S. 175 (1981).
239 Id. at 177.
240 Id. at 178-79.
241 Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980); see also S. REP. No. 82-1979,

at 5 (1952) (noting congressional intent).
242 Diamond, 450 U.S. at 187, 193.
243 See Kelvin W. Willoughby, How Much Does Technology Really Matter in Patent Law?A

Comparative Analysis of Doctrines ofAppropriate Patentable Subject Matter in American and

European Patent Law, 18 FED. CIR. B. J. 63, 111-13 (2008).
244 Arrhythmia Research Tech., Inc. v. Corazonix Corp., 958 F.2d 1053 (Fed. Cir. 1992).
245 See id. at 1054.
246 Id at 1059.

247 State St. Bank &Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368 (Fed. Cir. 1998).
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unpatentable up to that point.248 The district court had applied the case law
and rejected the application as failing to claim statutory subject matter.249 The
Federal Circuit reversed, explicitly scrapping the business method exception
and limiting exclusions to "laws of nature, natural phenomena, and abstract
ideas."250 The court added that a business method was a process regardless of
whether it "does 'business' instead of something else."25

1

B. Bilski

Bernard Bilski's patent claimed a method for hedging risk in commodity-
related transactions (actual commodities and options) .252 Initially, the USPTO
examiner had rejected the claims as "a purely mathematical problem without
any limitation to a practical application" not limited to a "specific apparatus."25
The Board of Patent Appeals and Interferences (BPAI) rejected the "specific
apparatus," which was tied to an unsupported test applied by the examiner
that patents should be tied to the "technological arts."25

4 However, the BPAI
found the claimed subject matter not patentable because, as claimed, it cov-
ered every way of performing the process, including in the human mind.255

As such, the BPAI found it too abstract. 256 Following the BPAI's lead in re-

jecting the technological arts test, the Federal Circuit en banc continued to
apply the machine-or-transformation test by a 9-3 margin,257 which it said
was still the proper test.258 It offered little practical guidance on the "machine"
prong, just stating that Bilski had failed to identify a "particular machine"
in his claims.25 9 The majority opinion noted "the claimed process is limited

248 Id. at 1370. The "business method exception" can be traced to Hotel Sec. Checking

Co. v. Lorraine Co., 160 F. 467,472 (2d Cir. 1908), which had found a bookkeeping system

unpatentable. The rejection of this exception by the Federal Circuit was confirmed in AT&T

Corp. v. Excel Commc'ns, Inc., 172 E3d 1352, 1356 (Fed. Cir. 1999).

249 State St. Bank e- Trust Co., 149 E3d at 1370.
250 Id. at 1373, 1375.
251 Id. at 1377.
252 See In re Bilski, 545 E3d 943, 949 (Fed. Cir. 2008), af'd, sub nom. Bilski v. Kappos,

130 S. Ct. 3218 (2010).

253 Id. at 950.
254 Id
255 See id.
256 See id.

257 See id. at 949-50.
258 Id. at 960.

29 See id. at 964; 545 E3d 943 at 954. There was apparently a desire on the part of many

of the parties themselves to remain vague. For example, during the Supreme Court oral

argument, Deputy Solicitor General Malcolm Stewart, answering a question from Justice

Kennedy on whether State Street had been correctly decided, stated: "[U] nder our test, we
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to a practical application of a fundamental principle to transform specific
data."260 It is difficult to find a computer process that does not apply an al-
gorithm to or manipulates "specific data" in some way, shape or form. 261 The
key question was whether there was a qualifying transformation under the
machine-or-transformation test.262 Here, the court held that manipulation of
legal obligations or business risks "cannot meet the test because they are not
physical objects or substances" nor are they representations of such objects or
substances.263 Put differently, the claims were directed to nothing more than
mental processes or abstract concepts.264

Judge Rader (as he then was) andJudge Newman issued dissenting opinions,
the former insisting that Bilski's application merely claimed an abstract idea
and should not be patentable, without any need to engage into metaphysical
inquires about the nature of "transformations, 265 and the latter stating that
the machine or transformation test was too strict and that patents should not
be used to stifle future technology.266 Even after en banc review by the Federal
Circuit, the applicable test was still anchored in the existence of a specific
machine or transformation of data (beyond mere data-gathering) but without
specific boundaries.267 There were also intriguing hints in the opinion by now
Chief Judge Rader on the relative clarity of a rejection of Bilski's claims as
abstract ideas.268 All of this laid the table rather nicely for the Supreme Court.

Unfortunately, the Supreme Court punted. It did not overrule the rejection
of Bilski's application.269 It merely stated the machine or transformation test
was not necessarily limitative or, as Justice Kennedy put it, "[t]he machine-
or-transformation test is not the sole test for deciding whether an invention is
a patent-eligible 'process.' . . . [T]here are reasons to doubt whether the test

would come out the same way because the computer would be a machine. The only question

would be whether the programming ofthe computer with new software caused it to be a patent-

able diferent machine from the one that existed previously." Transcript of Oral Argument at

44, In re Bilski, 130 S.Ct. 3218 (2010) (No. 08-964).
260 545 F.3d at 963.
261 Id. at 1002 (Mayer, J., dissenting). This conclusion arguably informs Judge Mayer's

dissent. See id. at 1002-08. He noted that "[t]he patent system is intended to protect and

promote advances in science and technology, not ideas about how to structure commercial

transactions." Id. at 998.
262 See id. at 961-62.
263 Id. at 963-64.
264 Id. at 965.
265 See id. at 1015 (Rader, J., dissenting).
266 See id. at 977-80, 998 (Newman, J., dissenting).
26 See id. at 962-63.
268 See id. at 1011, 1013, 1015.
269 Bilski v. Kappos, 130 S. Ct. 3218, 3224, 3231 (2010).
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should be the sole criterion for determining the patentability of inventions
in the Information Age."270 This was a bit of disappointment. As this Article
explains in the next Section, the Supreme Court may have seen its opinion
in Prometheus as filling Bilski's gaps. 271 Developments since Bilski provide
ample evidence that it is high time for a new test.

C. The Bilski Progeny

How did the Federal Circuit adapt to Bilski? First, in Cybersource Corp. v.
Retail Decisions, Inc.,272 it elaborated what seemed to be a new test, or at least

21
a new version of the machine-or-transformation test. The court maintained
Judge Patel's rejection of an application dealing with a method to identify
fraudulent credit card transactions by stating:

Methods which can be performed entirely in the human mind are unpatentable not
because there is anything wrong with claiming mental method steps as part of a process
containing non-mental steps, but rather because computational methods which can
be performed entirely in the human mind are the types of methods that embody the
'basic tools of scientific and technological work' that are free to all men and reserved
exclusively to none.27

The court thus ostensibly anchored its opinion more in Benson than in Bilk-
si.275 If anything, the Cybersource court facially interpreted the Supreme Court
opinion in Bilski as simply not limiting the machine-or-transformation and
allowing the court to develop other appropriate limiting criteria.276 But then
it went back to Judge Rader's simpler approach by finding that a computer
program that merely implements a process that could be performed by the
human mind was an unpatentable abstract idea.277 In conjunction with that
move, the Federal Circuit narrowed the abstract idea exclusion by adding a

270 Id. at 3227 (emphasis added).
271 See Michael J. Malecek & Kenneth M. Maikish, The Prometheus Effect on Software

Patents 24:6 INTELL. PROP. & TECH. L.J. 3, 3 (2012) (explaining the "Prometheus effect.").

One could use the Supreme Court's reasoning in Mayo v. Prometheus to make a case
that a software patent containing a mental step is not directed at patentable subject
matter. That is, if a mental step is contained in a claim that includes only previously
known steps, that claim might be invalid for claiming a mental step. Post- Mayo v.
Prometheus, one could argue that a claim may be dissected so as to remove the mental
step from the rest of the claim.

Id. at 7.

272 654 F.3d 1366 (Fed. Cir. 2011).
273 See id. at 1373.

274 Id. at 1373 (emphasis added).

275 Id. (referring and citing to Benson).
276 See id. at 1369-70.
277 See supra note 265 and accompanying text.
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requirement that the application disclose a manifestly abstract unpatentable
invention.

A second reaction to Bilski is epitomized by the Federal Circuit's opinion in
Bancorp Services, LLC v. Sun Life Assurance Co. of Canada (US)27' in which
the Court considered the patent eligibility of claims describing a method and
system for "determining the values required to manage a stable value protected
life insurance policy.' 28 0 In a twist on the Cybersource test, the court empha-
sized that, for an invention involving mental steps or an abstract process to
be patentable, it had to be computer-implemented in such a way that was
"integral to the claimed invention," which the court defined as "the fact that
the required calculations could be performed more efficiently via a computer
does not materially alter the patent eligibility of the claimed subject matter."281
Whether this test is better than previous ones is a matter of opinion.282

What may well be a third reaction to Bilski is visible in Ultramercial, LLC
v. Hulu, LLC 283 The Federal Circuit had recognized the validity of a patent
on a method claim for monetizing and distributing copyrighted products
over the Internet where the consumer receives the copyrighted product for
free in exchange for viewing an advertisement and the advertiser pays for the
copyright content.284 In its initial opinion, the court noted the following:

The '545 patent seeks to remedy problems with prior art banner advertising, such as
declining clickthrough rates, by introducing a method of product distribution that
forces consumers to view and possibly even interact with advertisements before per-
mitting access to the desired media product .. . [T]he '545 patent discloses a practical
application of this idea. The '545 patent claims a particular method for monetizing

278 Research Corp. Techs. v. Microsoft Corp., 627 F.3d 859, 868 (Fed. Cir. 2010) ("[T]his

disqualifying characteristic should exhibit itself so manifestly as to override the broad statu-

tory categories of eligible subject matter.").
279 687 F.3d 1266 (Fed. Cir. 2012).
280 Id. at 1270.
281 Id. at 1278.
282 See Patent Law-Patentable Subject Matter-Federal Circuit Holds that Certain Software

Method Claims Are Patent Ineligible.-Bancorp Services, L.L.C. v. Sun Life Assurance Co.

Of Canada (U.S.), 687 E3d 1266 (Fed. Cir. 2012), 126 HARv. L. REv. 810, 813 (2013).

If integrality [of the computer in the claimed invention] is understood only to require
that a computer be necessary to perform a method in a practicable manner, the test
could permit the patenting of software that does nothing more than quickly solve
equations that would otherwise require impractically tedious manual calculation. Such
an interpretation would be in tension with patent law's fundamental stance against
fencing off abstract ideas.

Id

283 Ultramercial, LLC v. Hulu, LLC, 722 F.3d 1335 (Fed. Cir. 2013), petition for cert

filed, 82 U.S.L.W. 3107 (Aug 23, 2013) (No. 13-255).
284 657 E3d 1323, 1327 (Fed. Cir. 2011), vacated, 132 S. Ct. 2431 (2012).
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copyrighted products ... Viewing the subject matter as a whole, the invention involves
an extensive computer interface.2 8

5

The Supreme Court vacated the Federal Circuit's opinion in light of Pro-
metheus.2"6 In other words, a patent application on what seemed like an abstract
idea was vacated in light ofa patent on a natural phenomenon.287 This directly
supports and justifies the approach in this Article to combine the two analyses
(natural phenomena/discoveries and abstract ideas). Moreover, it signals that
a narrow exclusion of abstract ideas from patentable subject matter may be
difficult to reconcile with the Supreme Court precedents in both Bilski and
Prometheus. While Bilski signaled the Court's intention to restrict patentable
subject matter under § 101, it failed to articulate a clear test.288 In Prometheus,
the court was more precise in "asking whether the ordered combination adds
to the law of nature."2 89

In the opinion following the remand, the court reversed the district court
and found the claims disclosed patentable subject matter. 29 Chief Judge
Rader noted "the relevant inquiry is whether a claim, as a whole, includes
meaningful limitations restricting it to an application, rather than merely an
abstract idea." 9' Discussing Prometheus, the Federal Circuit noted that the
"Court's motivation for recognizing exceptions to this broad statutory grant
was its desire to prevent the 'monopolization' of the 'basic tools of scientific
and technological work,' which 'might tend to impede innovation more than
it would tend to promote it.

25 Id. at 1328 (emphasis added).
286 WildTangent, Inc. v. Ultramercial, LLC, 132 S. Ct. 2431 (2012).

287 Compare id., with Mayo Collaborative Servs. v. Prometheus Labs., Inc., 132 S. Ct.

1289 (2012).
288 See Jeff Kettle, Congress Giveth and Taketh Away: A Look at Section 18 of the America

Invents Act and the Review ofBusiness Method Patents, 94 J. PAT. & TRADEMARK OFF. Soc'Y

201, 206 (2012).

In 2010, the Supreme [C]ourt decided Bilski, which pulled back on the patentability
of BMPs, holding that a claimed method for hedging financial risk was too abstract to
patent based on the decisions in Benson, Flook, and Diehr. The Bilski opinion, however,
affirmed that there was no categorical exception for business methods. Unfortunately,
the court left no definitive guidance for when a business method is unpatentable as
an abstract idea.

289 See Robert D. Swanson, Section 101 and Computer-Implemented Inventions, 16

STAN. TECH. L. REv. 161, 166 (2012).

290 Ultramercial, LLC v. Hulu, LLC, 722 E3d 1335 (Fed. Cir. 2013), petition for cert

filed, 82 U.S.L.W 3107 (Aug 23, 2013) (No. 13-255).
291 Id. at 1344 (emphasis omitted).
292 Id. at 1341 (quoting Prometheus, 132 S. Ct. at 1293).



Other recent cases suggest that the Federal Circuit may yet be debating
the merits of a variety of available tests and specifically how best to update
(or perhaps replace) the machine or transformation test.293 In some of those
cases, instead of looking for a Cybersource "too complicated" signal in the
application, or a Research Corp. "manifestly abstract" nature of the claim,
the court asked whether the computer implementation was a "meaningful
limit" on the scope of the claimed invention.294 One recent case dealt with
a process involving a credit application clearinghouse for car dealerships.29
Another case dealt with a method for manipulating a real estate portfolio to
take advantage of favorable tax provisions.296 Fort Properties, Inc. v. American
Master Lease LLC 297 is an especially interesting case because it involved two
sets of claims, one without any computer limitation and the second with a
computer element. 298 The court found the computer-implemented version in
Fort Properties unpatentable because the computer's "post-solution" impact
was insignificant.299 While those cases seem to have been correctly decided,
they leave the reader with the impression that the court is reluctant to exclude
anything from § 101 as opposed to considering the actual costs and benefits
of patents on mental steps.

Finally, in CLS Bank International v. Alice Corp.,oo the Federal Circuit
considered en banc the validity of a patent on a computer-implemented sys-
tem used to reduce settlement risk by facilitating certain third party trades.
A plurality of judges determined that the claimed invention did not contain
an inventive concept that represented a "nontrivial, nonconventional con-
tribution or materially narrows the claims relative to the abstract idea they
embrace.""o' The court also issued strong dissents from ChiefJudge Rader and
Judge Newman. Are there better alternatives for an updated test?

293 In the recent case of Accenture Global Services, GmbH v. Guidewire Software, Inc.,
728 F.3d 1336 (2013), the court was again divided, with a strong dissent from Chief Judge
Rader. See also Lemley at al., supra note 12, at 1321-22. One commentator referred to a
"gulf" between Federal Circuit judges on this issue. See Richard M. Lee, Beta- Testing the

"Particular Machine"- The Machine-or-Transformation Test in Peril and its Impact on Cloud

Computing, 11 DuKEL. &TECH. REv. 175, 184 (2012).
294 See Dealertrack, Inc. v. Huber, 674 E3d 1315, 1333 (Fed. Cir. 2012).
295 Dealertrack, 674 F.3d at 1334.
296 Fort Props., Inc. v. Am. Master Lease LLC, 671 F.3d 1317, 1323 (Fed. Cit. 2012).
197 671 F.3d 1317 (Fed. Cit. 2012).

298 See id. at 1323.
2" See id. at 1323-24.

30 717 E 3d 1269 (Fed. Cit. 2013) (en banc).

30 Id. at 1286-87.
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D. Alternatives to 'Machine-or-Transformation'

A review of the post-Biski literature shows at least thirteen alternatives to,
or versions of, the machine-or-transformation test. However, only a few are
recent enough to take account of the most recent cases, including the "too-
complicated for the human mind" twist added by the Cybersource court.302

Those critiques seem to converge on a number of points. Most seem to ac-
cept, in particular, that the simple fact that a (typical) computer is used to
perform a process does not make it patentable under the "machine" prong.303

For similar reasons, the fact that something happens to transform data some-
where cannot be the proper threshold.' Otherwise, any use of almost any
computer program would be patentable, subject to meeting other criteria
(in particular novelty and non-obviousness). Table I annexed to this Article
presents a tabular arrangement (by the alphabetical name of the author) of
the suggestions reviewed to prepare the Article.

There are points with which it is difficult to disagree. Indeed, the statute
being anchored in the Copyright and Patent Clause, and specifically in the
"Useful Arts" portion of the Clause, may lead one to readily agree that patents
should only be granted to useful inventions.3 05 However, this does not seem
definitional in nature when tackling subject matter under § 101.306 There is
also apparent agreement by several scholars that something like the need to
show a "useful, concrete, and tangible" result might offer a good alternative to

3o2 See, e.g., William J. Casey, The Sum ofthe Parts is Greater Than the Whole: Why Courts
Determining Subject Matter Eligibility Should Analyze the Patent Eligible and Unpatent-
able Portions of the Claim Separately Instead of Treating the Claim as a Whole, 5 HAST-
INGS SCI. & TECH. L.J. 107, 108 (2013); Joshua A. Kresh, Patent Eligibility After Mayo:
How Did We Get Here and Where Did We Go?, 22 FED. CIR. B.J. 521, 543 (2013).

303 Compare Colangelo, supra note 45, at 8, with Diamond v. Diehr, 450 U.S. 175, 187
(1981) (explaining that a computer designed to open and close a mold valve was patentable).

304 See Matthew Ocksrider, Patentability of Computer Software and Business Methods Post

Bilski: A New Hope, 14 J. TECH. L. & POL'Y 179, 203 (2009).
"' Jeremy J. Carney, Retreat From the Brink of Clarity: Why the Federal Circuit Got In re

Bilski Wrong, and What Can Be Done About It, 2009 U. ILL. J.L. TECH. & POL'Y 473, 490

(2009); see also Eisenberg, supra note 4, at 10-11. It seems even Bilski's lawyer agreed with
the Supreme Court. In his reply to a question from Justice Sotomayor, the lawyer stated:

[F] irst ofall, I think, looking at what are useful arts, it does exclude some things. It does
exclude the fine arts. Speaking, literature, poems-I think we all agree that those are
not included, and there are other things as well. For example, a corporation, a human
being-these are things that are not covered by the statutory categories.

Transcript of Oral Argument at 7, Bilski v. Kappos, 130 S. Ct. 3218, 3224 (2010) (No.
08-964).

" See 35 U.S.C. § 101 (2006). Utility is a distinct condition in the statute. Id.



the test.307 However, that is substituting one hard test for another one. What
is concrete, tangible and useful is a matter on which reasonable people may
disagree. Ocksrider promotes a greater requirement of specificity and suggests
that one should look for a practical application for the claimed process that
cannot result from a natural phenomenon and must produce the predicted
result.0o Only if all three conditions are met can the process patent be issued.o'
This is useful guidance to be sure, but it seems incomplete, and it also over-
laps significantly with the utility test.3 o The usefulness of Filmar's suggestion
of appointing committees of experts is real, but does it get the analysis far
enough to achieve the necessary degree of predictability?"'

As already mentioned, this Article does not quarrel with the Crouch &
Merges suggestion to tackle § 101 last and see whether the claimed invention
actually meets other tests, especially because much in the area of software
and business methods might fail a proper obviousness test.312 This sequencing
would reduce the scope of the subject matter problem, but it would not elimi-
nate it; that leaves the need to have a proper test. For what may be opposite
reasons, namely her theoretical approach, Grace Wu's "fundamental truth"
proposal, anchored in Chief Judge Rader's interesting dissent in Bilski, also
has appeal.313 While some of her terminology is perhaps infelicitous (what is
a "fundamental" truth is a good debate topic), the underlying approach fits
rather well with the societal nature of science qua science versus technology
discussed in Part I.314 However, it only provides fairly abstract normative guid-
ance and, in the end, may also replace one hard test with another.

Then, taking the analysis a step further and absent direction from Con-
gress, it is very tempting to agree with Professor Lemley that no categorical
exclusion (by field of invention) is warranted."' International norms would
make any such exclusion potentially problematic.' Indeed, if there is any

307 See Carney, supra note 45, at 490; McFarlane & Litts, supra note 45, at 79, 82-83.
308 See Ocksrider, supra note 304, at 207.
309 See id.

3"0 See Laura A. Keay, Morality' Move within U.S. Patent Law: From Moral Utility to Subject

Matter, 40 AIPLA Q. J. 409, 412 (2012).

311 See Filmar, supra note 45, at 13.

3 See Crouch & Merges, supra note 45, at 1674, 1676, 1686.

3 See Wu, supra note 45, at 423; see also In re Bilski, 545 E3d 943, 1011 (Fed. Cir.

2008) (Rader, J., dissenting).

" See supra Part I.A.2; see also Mayo Collaborative Servs. v. Prometheus Labs., 132 S. Ct.

1289, 1301 (2012).

315 See Lemley et al., supra note 45, at 1317 ("No class of invention is inherently too

abstract for patenting.").

"3 Agreement on Trade-Related Aspects of Intellectual Property Rights art 27.1, Apr.

15, 1994, Marrakesh Agreement Establishing the World Trade Organization, Annex IC,

THE PATENT TARGET 35 5



356 THE FEDERAL CIRCUIT BAR JOURNAL VOL. 23, No. 2

reliable guidance to be found in the Supreme Court opinion in Bilksi, it is
that no categorical exclusion does apply.317 This is what leads this Article to
adopt a continuum view of the science/technology distinction. Hence, there
is no obvious basis for excluding software or business methods per se from
the realm of patents.318

Short of Congressional action, the USPTO could revisit the issue on the
basis of actual data on the pluses and minuses or patents in this area. Specifi-
cally, without modifying the statute one could hope that applying stricter
novelty and obviousness standards would filter out most "bad" software
patents, though some believe that the USPTO is more likely to move in the
opposite direction.319 This would leave the matter essentially to the Federal
Circuit, which should try to articulate a coherent test to filter out software
patents that amount to "abstract ideas" and mental steps, a test beyond the
clarity and scope of what could be called Cybersource's "too complicated for
the human mind" test.320

Professor Emerson Collins's view that abstract ideas should continue to be
excluded reflects a traditional exclusion. 321 His proposed test revolves around
the applied nature of the ideas and harkens back to the science versus tech-
nology distinction explored in this Article.322 His approach also parallels the

1869 U.N.T.S. 299, 311 ("patents shall be available for any new inventions ... in all fields

of technology....").
" See Menell, supra note 45, at 1305 ("The only definitive ruling in the case is that the

Patent Act does not categorically exclude business methods.").
311 That said, Congress might consider stepping in because uncertainty-related and pat-

ent thicket issues are very real, and they cause significant headaches and added costs and

delays in the high technology and software industries. See Stephen McJohn, Scary Patents, 7

Nw. J. TECH. & INTELL. PROP. 343, 343 (2009); Colangelo, supra note 45, at 2; Richard A.

Posner, Do we Have too Many Intellectual Property Rights?, MARQ. INTELL. PROP. L. REv. 173,

184 (2005). New Zealand is experimenting with such an exclusion and this may provide use-

ful data in future years. See Joe Mullin, In Historic Vote, New Zealand Bans Software Patents,

ARs TECHNICA (Aug. 28, 2013, 3:50 PM), http://arstechnica.com/tech-policy/2013/08/

in-historic-vote-new-zealand-bans-software-patents/.

" See Craig E. Walter, Extraterritorial Software Protection Under § 271(F): A Call to

Congress to Fix a Statute That Was Not Broken, 48 Hous. L. REv. 129, 131 (2011); supra

note 8 and accompanying text.

320 SeeCybersource Corp. v. Retail Decisions, Inc., 654 F.3d 1366, 1373 (Fed. Cir. 2011).

32! See Collins, supra note 10, at 56; Bilski v. Kappos, 130 S. Ct. 3218, 3221, 3229-31
(2010).

322 See Collins, supra note 10, at 56.

[A]bstract is also defined as '[n]ot applied or practical,' and being abstract means
being too theoretical. It is a prohibition on claims to abstract embodiments in this
sense of the word 'abstract' that lies at the core of the Supreme Court's famous trilogy
on the patent eligibility of computer software: Gottschalk v. Benson, Parker v. Flook,



utility test.323 This is not surprising. When one boils down the critiques and
suggestions to their pith and substance, it is clear that a part of the § 101
"problem" is likely caused in part by an inadequate application of § 103.324
That test is utility, not futility. Historically, it has been rooted in or at least
informed by the science versus technology distinction, which was also the
normative undergirding of the "technological arts" test, one that meshes
rather well with the Patent Clause.3 25 Hence, requiring that an invention be
"technological" may not be a tight practical test, but it certainly points in
the right direction.

A complete separation ofthese insights from the distinction between %§ 101
and 103 is neither possible nor indeed desirable.326 A technology must be, in
some way, useful. Factoring in Cybersource, patentable subject matter is the
application of an idea using a machine-including a computer-to perform
a task, the utility of which is measured by its complexity and concreteness of
the results. 327 Indeed, "[m]erely implementing a process-such as running a
business or entertaining an audience-on a machine should not thereby make
the process or machine eligible for patent protection. 328 Because the genius
(and bane) of computer-implemented inventions is that they use a similar
platform,329 those inventions should be subject to stricter subject matter and
obviousness analyses. Yet the trend at the USPTO and the Federal Circuit
towards a significant narrowing of the utility requirement and the division of
labor discussed above suggest that expecting a reinvigorated utility doctrine
to do much work in this context is not realistic.

and Diamond v. Diehr. In these cases, the Court established that inventions based on
natural principles, fundamental truths, and laws of nature are patent ineligible if they
employ the principle, truth, or law in the abstract, i.e., in a manner that does not go
far enough in applying the principle, truth, or law to achieve specified practical ends.

Id.
323 See Brennerv. Manson, 383 U.S. 519, 534 (1966); see also Yu, supra note 3, at 4 23-2 4

("To the extent abstract ideas represent scientific and other verified truths, such ideas can

become truly useful only after they have been sufficiently reduced to practice or enabled to

provide specific benefits.").
324 See Eisenberg, supra note 4, at 53.
325 Menell, supra note 45, at 1312 ("The historical record strongly indicates that 'use-

ful Arts' was understood at the time of the Constitutional Convention to limit patents to

technological fields."); see also Pollack, supra note 64, at 86-88; Yu, supra note 3, at 434-35.

326 See Eisenberg, supra note 4, at 53.

327 See Cybersource Corp. v. Retail Decisions, Inc., 654 E3d 1366, 1375-76 (Fed. Cir.

2011).
328 Menell, supra note 45, at 1313.
329 See Cybersource Corp., 654 F.3d at 1375.
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III. Building the Patent Target

As a matter of course, this third succeeding Part is different from those two
Parts that have come before it. The first Part dealt with patenting science too
far upstream from actual technological applications; the second Part with the
patenting of abstract ideas too far removed from concrete, useful applications.
Both emphasized that the distinctions they attempted to illuminate are best
made along a continuum, represented graphically as axes. While the linkages
between the two subject matter analyses should not be overemphasized, they
are unified by the underlying objective to avoid important errors in patenting
informed by the progress injunction of the Patent Clause.330

While it is beyond cavil that some patents do more harm than good,3 this
Article is not intended to provide a case-by-case analysis of the 253,155 utility
patents issued by the USPTO in 2012 or any other similar dataset.332 A nar-
row focus on individual patents may lead to bad policy choices. The Article's
aim is to provide an analysis of applicable standards that, if properly applied,
would lead to better patents in the aggregate measured against the progress/
innovation yardstick. In practice, this probably means fewer patents, but
that is not the objective; only a consequence of filtering out "bad" patents.333

330 See KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 427 (2007); Pollack, supra note 64,

at 119-20; Yu, supra note 3, at 426.
3 See JAFFE & LERNER, supra note 158, at 2 ("[T]he patent system-intended to foster

and protect innovation-is generating waste and uncertainty that hinders and threatens the

innovative process."); James Bessen, A Generation ofSoftwarePatents, 18 B.U.J. Sci. &TECH. L.

241, 247 (2012).

The private value of patents provides another metric with which to measure the social
value ofsoftware patents. To the extent that the private value represents socially desirable
incentives to invest and to trade technology, then it also represents a major component
of the social value of these patents. Researchers have used different methods to estimate
private patent value. Bessen and Meurer conducted an analysis of the value of software
patents based on the payment of patent maintenance fees. They found that software
patents were substantially less valuable than other patents. Hall and MacGarvie find
no significant correlation between firm market value and patents for software firms
in the period after legal changes eased the patenting of software.

Id.

332 See U.S. Patent Statistics: Calendar Years 1963-2011, U.S. PATENT &TRADEMARK OFFICE

(June 7, 2013, 22:59 PM), http://www.uspto.gov/web/offices/ac/ido/oeip/taflusstat.htm.
.. In the software field, in particular, the focus has been on the proliferation of patents

and not on what they claim-as if all patents were equal value entities traded like mere

Monopoly money or used to create patent thickets. In determining proper boundaries of

patentability, a difficult part of the task is to admit both that the assumption that more

patents, in any field, are good is unwarranted, but also that, absent congressional action,
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Of the patenting of upstream science, that is, too close to the science end
of the science-technology continuum, the analysis in Part I showed that, in
aggregate, it may cause significant harms and generate few countervailing
benefits. Of the patenting of mental steps and abstract ideas as processes only
because they are computer-implemented, Part II showed that it will likely fail to
generate the innovation and progress required by both sound policy making
and the Patent and Copyright Clauses. This means that many of those patents
should not have been granted. However, as discussed in Part II, this does not
mean that they should all fail as non-patentable subject matter. They may
well fail on the grounds of obviousness or utility.

Leaving the "technological arts" test aside, is not the policy underlying patents
is to generate innovation in the applied sciences?3 Mere intellectual activity,
even if scientifically valuable, should be excluded as a matter of principle on
both counts: innovation and the Constitution. Why would a country want
to continue issuing or even increase patents in areas where they demonstrably
hinder innovation? In Part I, the Article offered indicia that can be used to
separate wheat from chaff: is the claimed invention science in the sense that is
to be validated by peers and used to generate further research, the main purpose
of which is to understand our world, or even to look for "truth?" If so, it is
prima facie unpatentable subject matter. It is not an invention and should fail
on subject matter (and perhaps also on utility) grounds.335 In contrast, if the
claimed invention is technology to be validated by the marketplace-whether
industry professionals or consumers-then it should be prima facie patent-
able subject matter. Looking at the applicant's intent might also inform the
analysis: was the claimed subject-matter developed with a view to making a
new product or process available on a commercial or industrial basis?33 6 IS its
aim to transform the environment, not to understand it?3 37 IS the invention
concrete in its utility? Does it disclose a technology that would bring about
a useful product or process, one that does not involve or replicate mental
steps? In both cases, the objective is to ensure that patents are not an obstacle
to basic research. The best test, in this Article's view, lies in determining the
target of the inquiry, as explained in Part I. Science's target is nature, while

categorical subject matter exclusions are uncalled for. Proper boundaries exist, or can exist,

to a very large degree within existing constitutional and statutory limits.
3 See Collins, supra note 10, at 56.
3 See Brenner v. Manson, 383 U.S. 519, 534 (1966); see also Yu, supra note 3, at 4 23-2 4 .

Allowing science to progress is not utility for the purposes of patent law.

31 See Thomas, supra note 221, at 1143.
3 See KEoKE & PORTERFIELD, supra note 110, at viii.
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technology's target is the engineered or created world. 338 The former's target
is pre-existing and awaiting discovery; in the latter case, it is not.

Taking these precepts into consideration, the patent target looks like this:

Figure 3

Technology (applied science)

PATENTABLE SUBJECT
MATTER

Abstract ideas/ Concrete/

mental steps "tangible"

I IV

This target combines both the science versus technology and abstract/
concrete discussions. It is meant to delineate patentable subject matter, which
is therefore based on both whether the invention is sufficiently applied and
concrete enough. The bottom left quadrant (I) is the area of pure thought,
such as a new mathematical theory or unproven theorem. The upper left
quadrant (II) is for abstract ideas that are applied to business or industry,
such as a new teaching method. The bottom right quadrant (IV) is for basic
science's tangible discoveries (such as a new plant). It is non-patentable be-
cause it is science; that is, the generation of knowledge meant to understand
and explain nature, not transform it. The quadrants also make clear that the
abstract-idea exception is different from-though related to-the exception
for laws of nature and natural phenomena.339

.. See supra Part I.A.

. See Stephen Pulley, An "Exclusive" Application of an Abstract Idea: Clarifcation of

Patent-Eligible Subject Matter After Bilski v. Kappos, 2011 BYU L. REv. 1223, 1253-54.

[T]he reasons that 'natural phenomena' and 'laws of nature' are not eligible subject
matter do not apply as cleanly to an 'abstract idea.' An abstract idea can be 'new,' or
conceived and produced independently from what previously existed, unlike a natural
phenomenon or a law of nature. Therefore, an 'abstract idea' is fundamentally different
from the other two categories of 'exceptions' to eligible subject matter . . . '[A]bstract
idea' does not fall within any definition of 'process, machine, manufacture, or com-
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It is essential to point out that each quadrant does not have equal weight.
The target is qualitative, not quantitative. Hence, while three of the four
quadrants are unpatentable (leaving quadrant III for patents), this does not
mean that one fourth of the total outcomes of scientific and technological
research is patentable subject matter. The target is simply meant as a useful
way to illustrate what patent policy should target, and what it should not.

The use of axes is also meant to illustrate the fact that the exclusions are
two continua.340 A new major scientific discovery (a new form of hypercom-
plex algebra, a new pathway in the human body or a new particle in physics)
may lead to applications that may be at the cutting edge of science (in the
same three examples: how to use hypercomplex numbers to process digital
signals; a new molecule; a new form of energy generation). At some point,
the theory will cross into a world of initial industrial/commercial application
and look to apply (engineer/create on the basis of) a discovery. The pioneering
nature of the product or process should not stand in the way of a patent; quite
the opposite is true. However, situating the point where the scientist is no
longer developing knowledge but is developing something that is more like a
commercial or industrial product is essential. This should be the result of an
objective assessment of whether there is a scientific advance or discovery at
play, and thus presumptively is part of a scientific research program and the
science commons or truly a commercial or industrial product development
that modified by engineering or in some other way a discovery of a preexist-
ing relationship in nature or way of thinking about a problem. The patents
in Prometheus and Myriad both arguably fail the test.

An additional argument against the patentability of basic research absent
a clear rationale (preferably supported by empirical data) is that it seems
like backward reasoning. It is not because a hammer is the only tool in the
toolbox at a given juncture (e.g., deciding whether S2 is patentable in Figure
1) that it will work to tighten screws. If an incentive is required, let it come
from a proper source such as the National Institutes of Health.342 Nor is it the

position of matter,' and is therefore not an exception at all, but is merely a preclusion
that results from the statutory language.

Id.

34 See supra Part I.A.2.

*' See Ass'n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107, 2117

(2013) ("Groundbreaking, innovative, or even brilliant discovery does not by itself satisfy

the § 101 inquiry.").

342 See Joanna K. Sax, Financial Conflicts of Interest in Science, 21 ANNALS HEALTH L.

291, 298-99 (2012).

Over the years, the amount of money available through the RO1 grant program has
stagnated. Scientists worry that the amount of funding dedicated to ROls will not
increase and that money may be moved from the RO 1 pool to other areas. This will
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task, this Article respectfully suggests, of the USPTO or the Federal Circuit
to create incentives for any and all forms of innovation that they may deem
desirable. Indeed, patents are counterproductive in many such cases.343 For
example, the discovery of a link between a gene and a disease should not be
patentable, nor should the isolation of anything that exists in nature, unless
the isolation process itself is an invention.

The concreteness ofthe embodiment of what may have been purely abstract
ideas or mental steps into a computer is also a continuum. The exact point at
which the line is crossed is admittedly hard to situate. A more robust obvious-
ness standard might help solve many of the harder cases.' Could one not ask
the question as follows: would a PHOSITAM' asked to put mental steps a to

fin a computer program be able to do it without undue experimentation (or
whichever test of obviousness is applied)? That the result may be too complex
is not in itself dispositive.347 A concrete example might illuminate this. Should
one program a computer to perform the following-and only the follow-

lead to greater competition for funding because the amount of available money will
decrease. The recent and historic health-care bill contains provisions that impact
biomedical research; by increasing funding for the translation of discoveries in basic
science to the clinic. The funding required to support these new provisions remains
unclear, but some worry that it will cut into an already stretched NIH budget.

Id. "RO 1" grants are the "original and historically oldest grant mechanism used by NIH.
The RO 1 provides support for health-related research and development based on the mission
of the NIH." NIH Research Project Grant Program (R01), NAT'L INSTS. OF HEALTH (June 5,
2012) grants.nih.gov/grants/funding/rO 1.htm.

343 Scholars have proposed a number of alternatives to patents that could work by creating

incentives but without the significant deadweight losses explained in Part I. See, e.g., Jerome

H. Reichman, A Compensatory Liability Regime to Promote the Exchange ofMicrobial Genetic

Resources for Research and Benefit Sharing, in DESIGNING THE MICROBIAL RESEARCH COM-

MONS: PROCEEDINGS OFAN INTERNATIONAL SyMPoSIUM 43-54,47 (Paul F. Uhlir, Ed., 2011).

' See Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation? The

Anticommons in Biomedical Research, 280 SCIENCE 698, 698 (1998); see also Yu, supra note

3, at 412 ("The patenting of DNA is about control over information. Those who own gene

patents control the gateways to developing and practicing tomorrow's most promising di-

agnostic techniques and medical cures.").

' See Reichman, supra note 205, at 1127-28.
36 The PHOSITA ("person having ordinary skill in the art") is akin to the "reasonably

prudent" person in the field of torts. It is the person having ordinary skill in the art of the

invention. The level of ordinary skill will depend on the nature of the invention (field), the

educational level necessary to operate in that field, and the type and pace of innovation. See

Panduit Corp. v. Dennison Mfg. Co., 810 F.2d 1561, 1566 (Fed. Cir. 1987); Envtl. Designs,

Ltd. v. Union Oil Co., 713 F.2d 693, 697 (Fed. Cir. 1983).

" See Cybersource Corp. v. Retail Decisions, Inc., 620 F. Supp. 2d 1068, 1075 (N.D.

Cal. 2009) (holding that a "claim that simply recited the algorithm" was not patentable).
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ing-task: multiply all integers between 1,234,567 and 9,876,543 by each
other and return the sum of the square roots of all the resulting products.348

Anyone who knows computer programming can program a standard PC to
do this very easily. Once programmed, even a basic computer can perform
this task and return an answer in seconds or less. Yet, that is not a patentable
program. It fails on obviousness and because it merely replicates steps that are
easily understandable and could be done by a human mind, that is, on both

%§ 101 and 103 grounds.4 9 The mere efficiency gain, which any PHOSITA
could easily program, is not inventive.35 The result is not concrete, and it is
not useable commercially or industrially. The patentability threshold is crossed
only when the result is so useable and is of sufficient complexity, factors that
overlap with utility and nonobviousness, respectively."'

Patents are often reductionist. Patent applicants use "patentese," a specialized
language, to mediate into objective language of patent claims the intellec-
tual act of invention, in an effort to negate the inventor's subjectivity.35 2 This
can be integrated in a broader view of scientific research and technological
development as utilitarian-that is, looking for objectively useful things as
opposed to "just looking."353 The process has been described as formation
of a "definite and permanent idea" sufficient to allow a PHOSITA to put
the idea into practice without undue experimentation and the key role of
enablement."' It is an error-prone process, with errors occurring both in

.. See, e.g., id. at 1369.

9 See id. at 1373.

"' See Contour Saws, Inc. v. The L. S. Starrett Co., 428 E2d 314, 316 (1st Cir. 1970)
("The 'discovery' of efficiency is not inventive.").

' See Bilski v. Kappos, 130 S. Ct. 3218, 3225 (2009).
352 See generally Sean B. Seymore, The Teaching Function OfPatents, 85 NOTRE DAME L.

REv. 621, 633-641 (2010) (discussing patentese); cf MAURICE MERLEAU-PONTY, PHENOM-

ENOLOGY OF PERCEPTION 57 (Colin Smith, trans., 1962) (discussing language).

' See LESZEK KoLAKOWSKI, METAPHYSICAL HORROR 19 (1988).
This [normative] premise [that the idea of experience should be applied restrictively, to
concepts that are, or may be, useful in dealing with objects] is one of the intellectual
founding blocks of modernity. It is ideological and justified by the utilitarian attitude
to life. ..This attitude, to which we owe our science and technology, requires standards
whereby utilizable experience, experience that which is good for handling things is
to be defined and separated from the experience which could not be thus employed.

Id.354 Coleman v Dines, 754 F.2d 353, 359 (Fed. Cir. 1985); Mergenthaler v. Scudder,

11 App. D.C. 264, 276 (D.C. Cir. 1897) ("It is therefore the formation, in the mind of

the inventor, ofa definite and permanent idea of the complete and operative invention, as it is

thereafter to be applied in practice, that constitutes an available conception, within the mean-

ing of the patent law.").

363
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that definitional process and in the steps following the issuance of the pat-
ents in the event that infringement is alleged (Markman hearings)." A jury
of non-PHOSITAs will ultimately decide whether the claims as construed
apply to the defendant's product or process. Ideally, patents would have an
eidetic quality, immediately bringing to the mind of a PHOSITA the pith
and substance of the invention and its boundaries."' This is unlikely for at
least three reasons. First, the use of language itself may create uncertainty.
Second, patent applicants may play games with disclosure and enablement.
Third, doctrines such as unpredictability that apply to certain categories of
invention allow for less than full disclosure."'

Conclusion

Judge Rich argued that patentable subject matter scope is best viewed as a
cyclical process.358 Courts (and occasionally Congress) move to stricter stan-
dards when they realize that the current standards are too lenient.' Indeed,
this back and forth between courts and Congress led to the adoption of the
nonobviousness standard codified in 35 U.S.C. § 103.31 This Article contends

355 See Phillips v. AWH Corp., 415 E3d 1303, 1332 (Fed. Cir. 2005) (describing Mark-

man hearings).

"' See Coleman, 754 E2d at 359.
357 See Greg R. Vetter, Patent Lawl Unpredictability Doctrine and the Software Arts, 76

Mo. L. REv. 763, 765 (2011).

Not only is the patent-reading artisan not an original developer, the nature of the pat-
ent instrument obfuscates the disclosure. Legal doctrines in patent law that measure
the sufficiency of disclosure are important to account for the information disconti-
nuity. Information is a substitute for learning effort. The patent-reading artisan was
not part of the invention development team, but need not expend the effort under
the design phase, because she can obtain the benefit of that effort from the disclosed
design information.

Id.

I3 SeeJudge Giles S. Rich, Laying the Ghost ofthe "Invention"Requirement, 1 AIPLA Q. J.
26, 31 (1972) (describing "period of too much leniency and too much strictness").

359 Id.

[T]he requirement for "invention" became the plaything of the judiciary and many
judges delighted in devising and expounding their own ideas of what it meant. This
kind of mystical reasoning left the judiciary free to indulge their personal whims about
patentability. Notwithstanding what the Supreme Court has said, we went through
periods of too much leniency and too much strictness, depending primarily, just as
now, on what judges thought and the mood of country.

Id.

" See Hon. Giles S. Rich, Why and How Section 103 Came to Be, 14 FED. CIR. B.J. 181,

190-92 (2004).
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that courts and the USPTO have strayed too far in the realm of patentability
and well beyond what it should be, which was represented as Quadrant III of
the patent target constructed. That target should exclude patents on mental
steps and on discoveries and natural phenomena, both of which can be seen
as interrupting or preventing innovation chains and, therefore, as causing
hard to measure yet very real negative externalities."' New theoretical and
empirical analyses allowed this Article to ponder the impact of subject matter
drift on innovation.

The Federal Circuit was created to bring more uniformity in patent law.3 62

Yet, there is ostensibly disagreement among members ofthe court on the proper
test(s) to apply.' The Supreme Court has begun to impose clearer and better
subject matter boundaries in cases such as Bilski, Myriad, and Prometheus,
but most of the work will have to be done by the Federal Circuit." In other
words, it is up to the Federal Circuit to draw the lines that will assure the
United States' place in the globally competitive innovation marketplace. It
should be in a position to make appropriate and predictable distinctions in
designing and applying standards for subject matter exclusions.

This Article has emphasized the importance of subject matter restrictions
and the need to move forward to remedy what Professor Yu has termed "the
paucity of clear authority delineating the scope of subject matter eligibility."366

It suggests separating the main subject matter issues (patenting of nature and
scientific discoveries and patenting of mental steps and abstract ideas) into two
distinct groups with different normative footings, while demonstrating that
both are linked to the traditional distinction between science and technology.
It then combines the two issues to form a target of desirable patentable subject
matter, namely the inventions that the patent system was designed to generate.

3' See Megan M. La Belle, Patent Law as Public Law, 20 GEO. MASON L. REv. 41, 50-51
(2012).

362 See Richard H. Seamon, The Provenance ofthe Federal Courts ImprovementAct ofl982,

71 GEO. WASH. L. REv. 543, 545 (2003).
363 See Eisenberg, supra note 4, at 36-38.

' See id. at 10.

.6. See Tun-Jen Chiang, The Rules and Standards of Patentable Subject Matter, 2010

Wis. L. REV. 1353, 1383-88.

Yu, supra note 3, at 392.
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Table I

Tide of Paper Author

Retreat From the Brink Jeremy J. Carney

of Clarity: Why the

Federal Circuit Got In
re Bilski Wrong, and

What Can be Done

About It

Still 'Anything Under Giuseppe Colangelo

the Sun?" Patent
Eligibility After Bilski

Operating Efficiently Dennis Crouch and

Post-Bilski by Ordering Robert P. Merges

Patent Doctrine
Decision-Making

Bilski and the

Ambiguity of 'An
Unpatentable Abstract
Idea"

Kevin Emerson Ellis

Suggested Alternative

Processes are patent eligible under § 101 if they produce

useful, concrete, and tangible results.

No alternative test to Bilski proposed as such. However, the

author seems to suggest that business methods should be

categorically excluded from patentable subject matter because,

"due to their breadth, their omnipresence in society, and their

potential vagueness, business method patents are more likely

to stifle progress than to promote it. Business innovation

generally does not entail both the same kinds of risk and the

same costs in terms of time, research and development.."'

This approach would harmonize U.S. law with European

law which requires that the subject matter of a patent must

contain a technical problem and certain classes of non-physical

inventions, e.g., software technology and business methods,

are explicitly forbidden as such.6

The USPTO and courts should avoid the Bilski issue (§ 101

subject matter eligibility) unless it is absolutely necessary to

determine the validity of a claim or claims.

The two authors do not propose an alternate test per se, but

suggest that courts should proceed in a stepwise fashion,

beginning with %§ 102, 103, and 112, changing the order of

the doctrines as dictated by pragmatic considerations. They

also identify a number of reasons for avoiding decisions based

on § 101.

No alternate test to Bilski offered. However, this Article

provides what the Supreme Court in Bilski did not, namely

an analytically coherent definition of what constitutes an

unpatentable abstract idea. It identifies four distinct concepts

that the phrase "an unpatentable abstract idea" may invoke:

* Literal interpretation of idea, i.e., an idea is a mental

state or mental process. Mental processes are considered

abstract and unpatentable for policy purposes.

* Idea as an extra-mental embodiment(s), i.e., claims

describe some extra-mental thing

* Claim language may be too abstract, i.e., claim

language is too general

* Claimed embodiments are too abstract

* Abstract may mean intangible, i.e., divorced from the

world of material things. The Federal Circuits

machine-or-transformation test addresses this

interpretation of abstract.

* Abstract may also mean not applied or too theoretical.

This definition of abstraction underlay the Court's

decisions in Gottschalk v. Benson, Parker v. Flook,
and Diamond v. Diehr.

Colangelo, supra note 45, at 17-18.

Id at 19. See also Ben McEniery, Physicality And The Information Age: A Normative Perspective On The Patent

Eligibility OfNon-Physical Methods, 10 Chi.-Kent J. Intell. Prop. 106 (2010).
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Title of Paper

A Critique ofln re

Bilski

Life After Bilski

Author Suggested Alternative

Identifying the distinct types of unpatentable abstract ideas is
beneficial because:

* It aids discussions about the normative justifications for

patent eligibility doctrine;

* It facilitates the tailoring of § 101 doctrine, and thus,
the exclusions from patent eligibility that it entails, to its

normative justifications;

* It enables more nuanced, normative positions regarding

the robustness of patent eligibility doctrine in the future;

* Prohibitions on the different types of abstract ideas relate

to patent law's other validity doctrines, including the

novelty, nonobviousness, utility, and disclosure doctrines,

in different ways; and

* It would simplify the judicial, case-by-case factual
analysis required to identify claims to unpatentable

abstract ideas in the long run.

Maayan Filmar Anything under the sun that is made by man is patentable

except for laws of nature, natural phenomena, and abstract
ideas. There can be no bright line rule here, especially for

software patentability. Instead, the author suggests the
establishment of an Advisory Committee of Experts to

determine patentability of software-related inventions.

Mark A. Lemley et al The abstract ideas doctrine should be understood as an over-

claiming test: no class of invention is inherently too abstract

for patenting, but a patent application's claims must be limited

to practical applications of the idea.

Business Methods and

Patentable Subject

Matter Following In

re Bilski: Is Anything

Under the Sun Made by

Man Really Patentable?

Robert McFarlane

and Robert Litts

Courts should use the following factors when determining

whether claims are of the proper scope, i.e., tied to a practical,

applied contribution of the inventor: (1) The generative nature

of the new technology; (2) the nature of the industry in which

the invention occurs; (3) the speed with which advances in the

industry are made; (4) does the application contain general

claims to a principle based on one or a few very specific
applications; (5) how important is the patentee's contribution

likely to be?; and (6), the more trailblazing the invention, the

more tolerant of allowing broad claims courts should be.

The authors suggest a return to State Street. Business methods

are patentable subject matter as long as they produce a useful,

concrete, and tangible result. This test applies regardless of

whether the business method includes process claims.

367
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Table I (Continued)

Title of Paper Author

Forty Years of Wondering Peter S. Menell
in the Wilderness

and No Closer to

the Promised Land:

Bilski's Superficial

Textualism and the

Missed Opportunity to

Return Patent Law to Its

Technology Mooring.

Patentability of

Computer Software and
Business Methods Post

Bilski: A New Hope

Matthew Ocksrider

An "Exclusive" Stephen Pulley
Application of

an Abstract Idea:

Clarifcation ofPatent-

Eligible Subject Matter

After Bilski v. Kappos

Everything is Patentable Michael Risch

The Supreme Court,

Bilski, Business

Methods, and Sensible

Limits on Patents

John W Schlicher

Suggested Alternative

The Author does not offer a different test but suggests a two-

stage analytical framework for interpreting patent law: (1)
Does any constitutional provision, e.g., "promote. .. Progress,"

useful Arts, constrain legislative or judicial power to establish
or apply the legal provision or doctrine in question?; (2)

Assuming no constraint on legislative or judicial power,

court must determine the appropriate interpretive lens. This

determination will be guided by the origin of the provision or

doctrine-Patent Act or non-statutory judicial doctrine? If an

express provision is under consideration, identify text's origin:
(a) carryover of statutory text without substantive change;

(b) substantive revision or augmentation of statutory text; (c)
codification of judicial doctrine without substantive change;

(d) codification of judicial doctrine with substantive change; or

(e) entirely new provision. (a) and (c) - court should remain

faithful to the common law-type jurisprudential tradition.
(b) and (e) - courts should use modern methods of statutory
construction. (d) -* courts should combine modern statutory
construction with common law jurisprudence to the extent

appropriate to effectuate Congress' guidance.

(1) Is the claim anything more than a description or
automation of a law of nature or natural phenomena? (2)

Is there a practical application for the process? (3) Does the
process produce a predicted result? If the answer to all three

questions is yes, the process is patent eligible.

The Author proposes a method for applying the "abstract idea

exception"-if an inventive process covers an abstract idea,
then that invention should be analyzed under the Patent Act
rather than be categorically denied under § 101, even if it is

purely an idea.

This analytical approach reflects the conclusion that the three
categories of patent ineligibility are best viewed as results of

interpreting the statute's text, not judicially created exceptions

to patentable subject-matter.

Any invention that satisfies the statutory requirements of
category (process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof), utility,
novelty, nonobviousness, and specification is patentable.

The Author identifies, but does not endorse, one way to limit

patentable processes: "The Patent Act suggests that patentable
processes are the steps carried out by businesses and people
when they make or when they use machines, manufactures,
and compositions."'

' Schlicher, supra note 228, at 524.
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Title of Paper Author Suggested Alternative

Method in the Madness: Grace Wu
Defining Subject Matter

Eligibility for Method

Patents Amidst Bilski's

Muddled Interpretation

If the Act is interpreted in this way, added limitations might
be desirable. Processes to make or use one specific machine,
manufacture, or composition whose production cost or value
to users depends significantly on the process may be patented.
Processes to make or use some limited and identifiable
group of machines, manufactures, or compositions are
also patentable. But processes to make or use all machines,
manufactures, or compositions likely to be produced by all

suppliers may not be patented.'

"Fundamental truth test": If a new and useful process is not
clearly a fundamental truth, law of nature, or abstract idea,
then it is eligible for patentability.

See id.

369




