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|. INTRODUCTION

Patent law has been missing the obvious. Taskddadtancing
innovation by awarding an exclusive right to makeuse certain in-
ventions in exchange for their creation and disgiego the public,
patent law has installed certain threshold conadstias gatekeepers to
ensure that the valuable patent right is grantdg tonworthy inven-
tions. When it began to appear that the traditiga&tkeepers of nov-
elty? and utilit’ were insufficient to prevent patents from being
awarded to trifling inventions, a new condition getentability was
enacted, that of the invention’s nonobviousreSsholars have de-
scribed nonobviousness as the “ultimate conditibpatentability®

*Associate Professor, Fordham Law School. For htfig discussions and comments,
thanks to Arnaud Ajdler, Deborah Coen, Rochelle yiirss, Brett Frischmann, Walter
Hanchuk, Timothy Holbrook, Sonia Katyal, Mark LemleéScott Locke, Gregory Mandel,
and John Richards.

1. See, e.g.Kewanee Oil Co. v. Bicron Corp., 416 U.S. 4700-48L (1974) (describing
the exclusive right as an incentive to discloseitivention to the public); Brenner v. Man-
son, 383 U.S. 519, 534 (1966) (portraying the raghts reward for the creation of an inven-
tion that is useful to society).

2.35U.S.C. § 102 (2006).

3.1d. § 101.

4.1d. § 103(a).

5. NONOBVIOUSNESS— THE ULTIMATE CONDITION OF PATENTABILITY (John F. Wither-
spoon ed., 1980) [hereinafteONOBVIOUSNESS.
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because it requires that an invention represengrafisant techno-

logical or scientific breakthrough compared to wisadlready known
or doable. However, until now, and despite considler recent atten-
tion to nonobviousness by the Supreme Court andlach a vital

component of every obviousness inquiry has neitfeen satisfacto-
rily addressed nor resolved: the object of theiirygu

In what has been called “the most important patasé of the last
20 years, and perhaps since the passage of thePEasat Act,® the
Supreme Court in 2007 clarified the contours of almuiousness in
KSR International Co. v. Teleflex IAdn establishing the framework
to answer “whether a patent claiming the combimatbelements of
prior art is obvious¥the Court emphasized that a proper analysis
nonobviousness must be “expansive and flexiblSRthus empha-
sized the need to articulate the nonobviousnessrion with enough
flexibility to guarantee that patents issue onlyrieentions constitut-
ing a sufficient advance in the state of the aereéby encouraging —
rather than stifling — innovatiof?.

Despite this overarching purpose highlighted KBR neither
courts nor scholars have analyzed or settled orobiwousness in-
quiry’s object, that is, the thing which must benabvious. Some
courts have implied that the object that must beobwious is the
concept of the invention (the complete idea agw@died in the pat-
ent’s claims)'! Other courts have hinted that it might be sometgom
nation of the concept and the reduction to practitea working
model? As troubling as these irreconcilable judicial inéitions are,
they have been made by courts without any reflectimalysis. And
both before and in the wake of the sea change tdygK SR schol-
ars have instead been focusing on other issussch as concern

6. Posting of Peter Lattman to WSJ.com Law BlogRK& Teleflex: The Supreme
Court’s Big Patent Ruling, http://blogs.wsj.com/l2807/05/01/ksr-v-teleflex-the-supreme-
courts-big-patent-ruling/ (May 1, 2007, 08:07 EQgloting Michael Barclay).

7.127 S. Ct. 1727 (2007).

8.1d. at 1740. “Prior art” is “[klnowledge that is putly known, used by others, or
available on the date of invention to a person rdinary skill in an art, including what
would be obvious from that knowledge.L&K’SLAW DICTIONARY 119 (8th ed. 2004).

9.KSR 127 S. Ct. at 1739.

10.See idat 1746 (“We build and create by bringing to thedible and palpable reality
around us new works based on instinct, simple Jogidinary inferences, extraordinary
ideas, and sometimes even genius. These advamues,part of our shared knowledge,
define a new threshold from which innovation startse more. As progress beginning from
higher levels of achievement is expected in thenabicourse, the results of ordinary inno-
vation are not the subject of exclusive rights urtie patent laws. Were it otherwise pat-
ents might stifle, rather than promote, the progiduseful arts.”).

11.See infraPart 11.B.

12.Seeid.

13. The one exception is Gregory N. Mandéle Non-Obvious Problem: How the Inde-
terminate Non-Obvious Standard Produces ExcessatenP Grants 42 U.C.DAvIS L.
REv. 57 (2008), which criticizes the nonobviousneasdéard for being too indeterminate in
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about hindsight bias in evaluating the obviousnafsan invention
after it already exist¥ whether presumptions ought to be employed
in determining obviousne$3the economic ramifications of the obvi-
ousness doctring,and the general shape of the obviousness inuiry.

It is essential to the coherence and health ohtir®bviousness
doctrine that the object of the inquiry be cleaahyd properly identi-
fied. The nonobviousness criterion, like the pawstem as a whole,
aims to offer an incentive to create those inverstideemed to be
beneficial to society that otherwise would not €¥{&Vhen the wrong
object is scrutinized for nonobviousness, paterdsumder- or over-
issued. Crucial inventions may be wrongly denietemiaprotection
because their nonobvious aspects are overlookstdagunconsequen-
tial inventions may receive protection in spiteobivious aspects that
were similarly not evaluated. Therefore, the patéc calibration the
patent system aims to achieve is destabilized,ingath an over-
promotion of insignificant innovation, an under-pration of impor-
tant innovation, or both.

This Article suggests that the correct object toabalyzed for
obviousness is the union of two different aspettsention impor-
tant to patent law: (1) the concept of the invemtiand (2) the reduc-
tion to practice of a working model. Requiring assessment of
obviousness at each of these layers is more faitbfthe nonobvi-
ousness doctrine and the policies underlying pdtamtthan the cur-

a number of waysd. at 62-80, including the fact that inventions cannmnobvious for
various reasongl. at 111-13.

14.See, e.g.Gregory N. MandelPatently Non-Obvious: Empirical Demonstration That
the Hindsight Bias Renders Patent Decisions Irirzip 67 Q410 St. L.J. 1391 (2006);
Gregory N. MandelPatently Non-Obvious Il: Experimental Study on Hiedsight Issue
Before the Supreme Court&R v. Teleflex, 9 YiLE J.L.& TECH. 1 (2007).

15.See, e.g.Joseph Scott MillerRemixing Obviousnes46 TeEX. INTELL. PROP. L.J.
237, 250-55 (2008); Timothy R. HolbrodRbviousness in Patent Law and the Motivation
to Combine: A Presumption-Based ApproadinsH. U. L. REv. SLIP OPINIONS (Mar. 21,
2007), http://lawreview.wustl.edu/slip-opinions/asness-in-patent-law-and-the-
motivation-to-combine-a-presumption-based-approaciy Joshua D. Sarnoff, Bilcare
KSR, Presumptions of Validity, Preliminary Relief, a@bviousness in Patent La@5
CARDOZO ARTS & ENT. L.J. 995, 102643 (2008) (suggesting t&Rs approach to obvi-
ousness is an attempt to overcome patent law’sipnetson of validity).

16.See, e.g.Tun-Jen Chiangh Cost-Benefit Approach to Patent Obviousn@ssS.
JoHN's L. Rev. 39 (2008); Robert P. MergeSpmmercial Success and Patent Standards:
Economic Perspectives on Innovati@® CaL. L. REv. 803 (1988).

17.See, e.g.Christopher A. Cotropialonobviousness and the Federal Circuit: An Em-
pirical Analysis of Recent Case La82 NOTREDAME L. REv. 911 (2007); Christopher A.
Cotropia, Nonobviousness As an Exercise in Gap Measuring2 INTELLECTUAL
PROPERTY AND INFORMATION WEALTH 21 (Peter K. Yu ed., 2007); Christopher A. Co-
tropia, Patent Law Viewed Through an Evidentiary Lens: T3gggestion Test” As a Rule
of Evidence2006 BYUL. Rev. 1517; Joseph Scott MilleNonobviousness: Looking Back
and Looking Aheadn 2 INTELLECTUAL PROPERTY ANDINFORMATION WEALTH 1, suprg
R. Polk Wagner & Katherine J. Strandbufte Obviousness Requirement in Patent,Law
155 U. PA. L. ReEv. PENNUMBRA 96 (2006), http://www.pennumbra.com/debates/pdfs/
Wagner_Strandburg_Debate.pdf (debating the teachimggestion, or motivation test).

18.See infratext accompanying notes 34-38.
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rent state of doctrinal confusion. Application bfst layered inquiry
indicates that obviousness is currently assessedoperly, particu-
larly with regard to newer technologies — principaoftware and
biotechnology — where the reduction to practiceaforking model
is inherently complex even once the inventive cphi fixed in the
inventor's mind. This analysis suggests that patenay be under-
issued in these fields, thereby failing to encoarampovation. A lay-
ered inquiry would advance the goals set olK8Rby properly and
flexibly readjusting the nonobviousness doctrineatethorize pat-
entability only for inventions that are significdiorward leaps in the
state of the art.

Because the proper object of inquiry is not addrésthe patent
system does not, in the context of nonobviousressgss the relative
values to innovation of conception and reductiopractice. This is-
sue is a crucial one, and this Article’s explonataf the layers of in-
vention through the lens of obviousness has widehiag
implications in patent law well beyond obviousndgny areas of
patent law elevate the inventive role of conceptwar that of actual
reduction to practice, be it with regard to whatsinbe accomplished
to secure a patefit,what must be contributed to an invention to be
recognized as a joint inventrpr the on-sale bat.In other contexts
in patent law, such as the availability of injumetirelief for patent
infringement, however, the relative importance eduction to prac-
tice is acknowledge®f This Article suggests that it is due time to
guestion whether reduction to practice deserveglevated role in
patent law generally by demonstrating that it carjust as important
as conception in the context of obviousness.

Part 1l examines the contours and motivating factof the
nonobviousness doctrine and then describes angzasathe courts’
unsettled approach to the object of the obviousivegsiry. Part Il
proposes that the courts must settle on an objeictqairy and rec-
ommends a layered approach looking to concept addction to
practice. Part IV shows how this refinement of diwiousness doc-
trine would improve the accuracy of obviousnesemeinations in a
variety of technological areas. This Article comtd#s with some
thoughts on the broader implications of a layeradeustanding of
invention.

19.SeePfaff v. Wells Elecs., Inc., 525 U.S. 55, 60-6998); infra text accompanying
notes 99-105ee alsalessica Silbeylhe Mythical Beginnings of Intellectual Propertyb
GEO. MAsON L. Rev. 319, 328 (2008) (“It is well settled that an intien may be patented
before it is reduced to practice.”).

20.See infratext accompanying notes 117-21.

21.See infraext accompanying notes 109-16.

22.See infratext accompanying notes 100-08.
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Il. THE COURTS OBJECT OFINQUIRY

The nonobviousness doctrine seeks to ensure dtants are
granted only for technologically significant advasdo foster the pat-
ent system’s goal of stimulating useful innovatiSection A explores
the development of nonobviousness as a conditiorpdtentability
and how the doctrine promotes underlying polic&ection B sets out
the unresolved analysis as to the proper objettebbviousness in-
quiry and identifies a doctrinal state of confusiameed of resolu-
tion.

A. The Contours of the Nonobviousness Doctrine

Before 1952, the statutory requirements for a patare only
that an applicant demonstrate that his inventios mavel”® useful®*
and adequately disclosédOver time, however, the courts grafted on
an additional requirement of showing that there wa#f&cient inven-
tiveness beyond mere noveffyin 1850, the Supreme Court promi-
nently held inHotchkiss v. Greenwoddthat there could be no
patentable invention unless the novel invention alsssessed a suffi-
cient “degree of skill and ingenuity®>This formulation led to almost
100 years of confusion, even at the Supreme Casrtp whether a
patentable invention had to “reveal the flash &fative genius, not
merely the skill of the calling? merely “acquir[e] new functions and
useful properties® or something else altogettier.

Confronted by this doctrinal confusidhin 1952, Congress redi-
rected all of these tests into a requirement thantions be nonobvi-
ous to be patentable. Section 103 of the Patenstats:

23.35 U.S.C. § 31 (19460epealed byPatent Act of 1952, Pub. L. No. 82-593, § 5, 66
Stat. 792, 815-17.

24.1d.

25.See id§ 33.

26.Seelohn F. Duffylnventing Invention: A Case Study of Legal Innavat86 TEX. L.
REv. 1 (2007) (recounting the origins and evolutiortled nonobviousness requirement in
patent law). Courts grounded this requirement & ithea that an “invention” involves a
change in principle beyond that which already exiS¢e idat 39—-41.

27.52 U.S. 248 (1850).

28.1d. at 267.

29. Cuno Eng’g Corp. v. Automatic Devices Corp4 81S. 84, 91 (1941).

30. Smith v. Goodyear Dental Vulcanite Co., 93 486, 496 (1876).

31.See, e.g.Atl. Works v. Brady, 107 U.S. 192, 200 (1883)I¢tiog that a patent could
not be obtained for a “trifling device, every shadof a shade of an idea, which would
naturally and spontaneously occur to any skille¢hmaeic or operator in the ordinary pro-
gress of manufactures”).

32.SeeGiles S. Richwhy and How Section 103 Came Tq iBENONOBVIOUSNESS Su-
pranote 5, at 1:201, 1:203-08.
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[A patent] may not be obtained . . . if the diffieces
between the subject matter sought to be patenikd an
the prior art are such that the subject matter as a
whole would have been obvious at the time the in-
vention was made to a person having ordinary skill
in the art to which said subject matter pertdins.

This section effectively overruled the flash-ofatiee-genius test
previously enunciated by the Supreme Court, statitiat
“[p]atentability shall not be negatived by the manim which the in-
vention was made®* That is, obviousness does not concern how
quick or laborious it was to invent but instead teivaightforward the
invention was in light of the prior art.

It is thought that granting patents only for tedogaally signifi-
cant — i.e., nonobvious — advances is importanfutthering the
patent system’s goal of stimulating useful innawatin at least two
ways. First, without a nonobviousness requirempatents may be
granted to inventions that are technologicallyigdinin light of the
existing store of knowledge. Such inventions may lve® economi-
cally trivial, however, and a patent grant in theases will raise the
costs of using the invention and of follow-up inaten to the benefit
of the person who was fortuitously — rather thantigh a significant
inventive leap — the first to generate the ide@hese grants under-
mine innovation associated with such inventions. é&mample is
George B. Selden’s 1895 patent on the automdbiehich merely
combined the already-developed internal combusjesvline engine
with a chassis. The patent claimed a profitable aseful invention
but was not a technologically significant leap pést engine devel-
opment itself’ Because Selden arguably had an adequate economic
incentive to invent the automobile without the plodisy of a patent
grant and because the patent grant significanibedathe social cost
of using the automobile when others likely wouldséanvented it
nearly simultaneously, Selden should not have vedethe paterit
Second, without a nonobviousness requirement, fugiom of tech-
nologically trivial patents might be obtained inyaone field. Collec-
tively, this patent thicket will decrease innovatiand increase social
costs both by imposing significant licensing feg®m anyone work-

33.35 U.S.C. § 103(a) (2006).

34.1d.; see alsoROBERTL. HARMON, PATENTS AND THE FEDERAL CIRCUIT § 4.2(a), at
169 (8th ed. 2007).

35.SeeDuffy, supranote 26, at 11-18 (discussing the burdens impogetriial pat-
ents).

36. U.S. Patent No. 549,160 (filed May 8, 187%ye&d Nov. 5, 1895).

37.See ROBERT PATRICK MERGES & JOHN FITZGERALD DUFFY, PATENT LAW AND
PoLicy 612-14 (4th ed. 2007).

38.See idat 614-15.
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ing in the field and by potentially generating exgige litigation
based on accidental infringemént.

Approximately ten years after the enactment ofrtbrobvious-
ness requirement, the Supreme CourGiaham v. John Deere c8
assessed the new statutory provision as a codiificat theHotchkiss
standard of inventivene$sThe Graham Court articulated an objec-
tive three-part analysis for assessing whethenaantion is obvious:
(1) ascertain the scope and content of prior ajtgétermine the dif-
ferences between the prior art and the patentims|aand (3) gauge
the level of ordinary skill in the relevant artteafwhich the obvious-
ness can be determin&iThe Supreme Court also indicated that sec-
ondary considerations, such as an invention’s camialesuccess or
the failure of others to make the invention, cduddrelevant in assess-
ing the invention’s obviousne&$.In fact, the Federal Circuit has
since mandated the consideration of secondaryriagtanonobvious-
ness inquirie&?

Following more than forty years of relative silerwethe topic¢?
in 2007 the Supreme Court returned to the nonolsviess doctrine in
KSR International Co. v. Teleflex IftAfter letting the Federal Cir-
cuit develop nonobviousness law within Beahamframework, the
KSRCourt stepped in to insist that the Federal Cinaais not finding
obviousness often enough. For years, the FederaliCihad em-
ployed the teaching-suggestion-motivation test@saole substantive
test for assessing obviousness. Pursuant to ttat'@aepatent claim is
only proved obvious if some motivation or suggestio combine the
prior art teachings can be found in the prior thet, nature of the prob-
lem, or the knowledge of a person having ordinadl & the art.”’
The KSRCourt feared that “[g]ranting patent protectionaidvances
that would occur in the ordinary course withoutl i@@ovation re-
tards progress and may, in the case of patentsinorglpreviously
known elements, deprive prior inventions of theitue or utility.®
Therefore, the Supreme Court held that “[tjhe obsiess analysis
cannot be confined by a formalistic conceptionhef words teaching,
suggestion, and motivation, or by overemphasishenrnportance of

39.SeeDan L. Burk & Mark A. LemleyPolicy Levers in Patent Lgv89 VA. L. REV.
1575, 1614-15, 1627-29 (2003).

40.383 U.S. 1 (1966).

41.1d. at 17.

42.1d.

43.1d. at 17-18.

44. Pfizer, Inc. v. Apotex, Inc., 480 F.3d 1348723Fed. Cir. 2007).

45.But seeSakraida v. Ag Pro, Inc., 425 U.S. 273 (1976); anJohnston, 425 U.S.
219 (1976); Anderson’s-Black Rock, Inc. v. Pavengaitzage Co., 396 U.S. 57 (1969).

46.127 S. Ct. 1727 (2007).

47.1d. at 1734 (internal quotation marks omitted).

48.1d. at 1741.
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published articles and the explicit content of &byatents®® KSR
thus expanded the inquiry to “take account of tiferences and crea-
tive steps that a person of ordinary skill in thewaould employ,”
even if not identified or implied in the prior &ft.

In sum, the nonobviousness doctrine emphasizestrikit! in-
ventions are not patentable for the good reasonpghienting such
inventions hinders innovation. Moreover, courtséhamphasized that
the nonobviousness doctrine must remain flexibleadoommodate
wide variations in inventions, technologies, indies and creative
conditions. Having outlined the contours of the stmriousness doc-
trine, this Article now turns to the state of th&lon the object of the
inquiry.

B. The Courts’ Unsettled Approach

The courts have neither sufficiently nor expresahalyzed the
object of the obviousness inquiry in light of thegiklation and the
policies underlying nonobviousness. Rather, mosttsaake up the
object of the obviousness inquiry only implicitlyhen they discuss
other aspects of the obviousness doctrine. Thegkcitnconclusions
are in tension with one another. As discussed hethe Supreme
Court inGrahamimplied that the object of the obviousness inqisry
the conception of the inventiGh Conception is typically understood
as “the formation in the mind of the inventor[] afdefinite and per-
manent idea of the complete and operative invenésrit is thereafter
to be applied in practic€® A patent's claims embody the concep-
tion.>® The Federal Circuit — and later, the Supreme CioutSR—
ambiguously implied either that the object of ingus only concep-
tion, or that it is some unexplained combinationcohception and
reduction to practice. Reduction to practice meidm@s making of a
working model, i.e., an embodiment, of the clainvediception that
functions for its intended purpo¥eReduction to practice can be ac-
tual or constructive. Constructive reduction to i@ is accom-
plished through an enabling disclosure and comgdiasith the other
requirements of 35 U.S.C. § 112.

The Supreme Court's first in-depth look at the niegrof non-
obviousness in § 103 occurred@maham Although the Court did not
expressly address the object of the obviousnessringt did implic-

49.1d.

50.1d.

51.See infratext accompanying notes 56-58.

52. Brown v. Barbacid, 276 F.3d 1327, 1335-36 (F2d.2002).

53. FOBERT C. FABER, LANDIS ON THE MECHANICS OF PATENT CLAIM DRAFTING
§10:1.1[B] (5th ed. 2003%ee alsdfaff v. Wells Elecs., Inc., 525 U.S. 55, 63 (1998)

54. Cooper v. Goldfarb, 154 F.3d 1321, 1327 (Fed.1998).

55 SeeBigham v. Godtfredsen, 857 F.2d 1415, 1417 (Féd1688).
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itly characterize the object in the second paritothree-part frame-
work, which requires that “differences between phier art and the
claims at issue . . . be ascertaingtBy assessing the inventive leap
based on this difference, the Court seemed to nlasg-onception as
the object of the obviousness inquiry: the claimasadibe the idea of
the invention — in its full scope — by setting dhe necessary and
sufficient elements that the invention must pos3e$his characteri-
zation diverts attention from any particular eminoelnt of the inven-
tion.>® In fact, the Federal Circuit has interpret@ghhamin this way
twice>®

But case law in the wake @rahamis unclear as to whether the
focus of the obviousness inquiry is on conceptibomboth concep-
tion and reduction to practice. To flesh d@tahams three-part
framework, the Federal Circuit formulated a staddar obviousness
that required a person having ordinary skill in #re (“PHOSITA")
both to have had good reason to create the invemidight of the
prior art and to have had a reasonable expectafisaccess in doing
50 With some minor variations, the Supreme Court setbghis
two-part formulation last year iKSR® By inquiring into creation in
conjunction with a reasonable expectation of sug;dbe focus seems
to be on the obviousness of what a PHOSITA woulthbing at the
moment of conception of the invention. In fact, Fesleral Circuit has
recognized as much by reasoning:

Obviousness does not require absolute predictabilit
of success. Indeed, for many inventions that seem
quite obvious, there is no absolute predictabitity
success until the invention is reduced to practice.
There is always at least a possibility of unexpgcte
results, that would then provide an objective basis
for showing that the invention, although apparently
obvious, was in law nonobvio§s.

56. Graham v. John Deere Co., 383 U.S. 1, 17 (1966)

57.Seel ANTHONY W. DELLER, PATENT CLAIMS 8§ 5 (2d ed. 1971).

58. Nonetheless, a patent’s claims are linked ¢éophssible embodiments in the sense
that the patent specification must enable a pelnseimg ordinary skill in the art to make or
use the claimed invention without undue experim@raSeeMonsanto Co. v. Syngenta
Seeds, Inc., 503 F.3d 1352, 1360 (Fed. Cir. 20@i#rssing the requirements for enable-
ment).

59.SeeWindsurfing Int'l, Inc. v. AMF, Inc., 782 F.2d 99999 (Fed. Cir. 1986); Jackson
Jordan, Inc. v. Plasser Am. Corp., 747 F.2d 156781Fed. Cir. 1984).

60. PharmaStem Therapeutics, Inc. v. ViaCell, 1481 F.3d 1342, 1360 (Fed. Cir.
2007);In re Dow Chem. Co., 837 F.2d 469, 473 (Fed. Cir. 1988).

61.SeeKSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 172740 (2007).

62.In re O’'Farrell, 853 F.2d 894, 903 (Fed. Cir. 1988).
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On one reading, this formulation seems to focushenobvious-
ness of the conception over anything else. As &mrgtive, one may
focus on the obviousness of both the conceptionceswtion of a pos-
sible embodiment at the time of conception, befedkiction to prac-
tice. Unfortunately, the courts have never clatiftbe precise object
of the inquiry in light of the Federal Circuit's #mguous formulation.

In 2007, the Federal Circuit highlighted the invents function
as another potential object of the obviousnessiingn In re Co-
miskey*® In Comiskey the patent applicant sought protection for “a
method and system for mandatory arbitration invajviegal docu-
ments.®® The patent examiner had rejected the claims a®ogvOn
appeal, the Federal Circuit discussed the obvi@ssokcertain claims
that were limited to computer application of thesethods for the
examiner to consider upon remandlrhe court saw some of these
claims as “at most merely add[ing] a modern genptaipose com-
puter to an otherwise unpatentable mental process!’ others as
“merely add[ing] modern communication devic&.The Federal
Circuit then reasoned more broadly that “[tlhe mataddition of
modern electronics to an otherwise unpatentableniien typically
creates a prima facie case of obviousnés3he Federal Circuit es-
sentially said that the automation of a known mleptacess would
almost always be obvious and therefore unpatentable

The Federal Circuit's statement about the obviossre auto-
mating mental processes gets at neither conceptionreduction to
practice precisely. Rather, it addresses a thitérial object of in-
quiry: the obviousness of the invention’s functidhe Federal Circuit
in Comiskeyequated obviousness of business-method inventiiihs
the obviousness of a task that humans already rperfévith the in-
vention at issue iftomiskey the object of inquiry is the function of
mandatory arbitration of legal documents, regasdigsautomation.
Although one may seize upon function as anothesiplesobject of
the obviousness inquiry, the typical understandif@ reduction to
practice is that it has an asserted functfahat is, the specific utility
it implements. Thus, function is already part ¢ imalysis of reduc-
tion to practice, and there is no need to exantiseparately. More-
over, very few inventions have a nonobvious fumctfoproviding
another reason not to analyze function much further

63.See499 F.3d 1365 (Fed. Cir. 2007).

64.1d. at 1368.

65.See idat 1380.

66.1d.

67.1d.

68.See supraext accompanying notes 54-55.

69.SeeO'Reilly v. Morse, 56 U.S. (15 How.) 62 (1853).

70. For analysis of why the obviousness of an itiats function should in any event be
given little, if any, weightsee infratext accompanying notes 150-52.
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In sum, the courts have never clarified what théngbortant ob-
ject of the obviousness inquiry is. In fact, theywé confused the issue
by offering analyses implying that the object is thvention’s con-
ception or a combination of conception and reduct@mpractice. The
next Part aims to clear up this confusion.

I1l. THE LAYERS OFOBVIOUSNESS

This Part proposes that the proper object of thdoolsness in-
quiry is the combination of the two key elementdrfention: con-
ception and reduction to practice. Section A makescase, through
analysis of both the nonobviousness doctrine adidypdor this bi-
layered analysis despite dicta in other sphergmteint doctrine. Sec-
tion B suggests how to apply this layered apprdachombining the
obviousness resolution at each layer to yield #mate determination
of obviousness.

A. Conception and Reduction to Practice

Beginning with the language of § 103, obviousnsds ibe found
when “the differences between the subject matteglsioto be pat-
ented and the prior art are such that the subjedtemas a whole
would have been obvious at the time the inventias made to a per-
son having ordinary skill in the art to which saigbject matter per-
tains.”* The statute points out, then, that it is the sttbjeatter
sought to be patented which must be obvious foerpability to fail.
What does “subject matter” mean? It is not a walilerstood term in
patent law, despite its being frequently invokedhia patent statuté.
One might reasonably think that it means the inventoncept de-
fined by the patent’s claims, or it might also ¢ the various em-
bodiments of the concept.

The best statutory clue as to the meaning of “smbjeatter”
comes from the disclosure requirements of the patggiem. Section
112 requires a patent applicant to claim “the stthjeatter which the
applicant regards as his inventidf,thereby equating “subject mat-
ter” with “invention.” Given that 8 103 and § 118an pari materia
in that they relate to the same subject (and tisene reason to disso-
ciate them), it is appropriate to construe “subjaetter” in § 103 in

71.35 U.S.C. § 103(a) (2006).

72. For example, the issue of patentable subjettems directed to the doctrine that
only inventions in the categories set out in 35.0.8 101 — process, machine, manufac-
ture, or composition of matter — are patentaBSlee, e.g.Diamond v. Diehr, 450 U.S. 175,
182 (1981)0O'Reilly, 56 U.S. (15 How.) at 134. The term “subject nratiéso comes up in
setting the novelty requirement to exclude invergion which the patent applicant “did not
himself invent the subject matter sought to bemgatd” 35 U.S.C. § 102(f).

73.35U.S.C. §112.
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light of its usage in § 11Z.“Invention” is a much better understood
term in patent law. In typical contexts in pates — including the
doctrines of anticipation and priority® — the invention is the con-
ception and reduction to practite.

A layered understanding of invention suggestsithassessing an
invention’s obviousness, we ought to be concerngld thre obvious-
ness of both the conception and the reduction &otjpe, two quite
different aspects of the invention. The obviousr@sthe conception
addresses how apparent the idea of the inventiahddwave been to a
PHOSITA in light of the relevant prior art. For exple, how obvious
was the idea of one-click shopping, the abilityptorchase items on
the Internet with one mouse click in conjunctiorthastored billing
and shipping information about the user? Many comaters rea-
sonably think that this idea, patented by Amazan,&bis obvious’®
What about the idea of software to recall or exsail messages af-
ter they have been sent, should they contain naestak lead to re-
gret? A reasonable person might find the conceptibrihis idea
obvious as well.

Now consider, on the other hand, the obviousnefiseofeduction
to practice, which concerns how obvious the embedinof the in-
vention would have been to a PHOSITA in light of tlelevant prior
art. To return to Amazon.com’s one-click patenyhabvious was it
to encode one-click shopping in software? Prograrameuld likely
find this straightforward encoding obviotsThe task of program-
ming software to recall email messages is suraipificantly less

74.Cf. Oscar Mayer & Co. v. Evans, 441 U.S. 750, 756 9)9invoking this principle to
construe the Age Discrimination in Employment Aelight of the Civil Rights Act of 1964
based on their shared purpose and the legislattery).

75.Seez4 Techs., Inc. v. Microsoft Corp., 507 F.3d 134854 (Fed. Cir. 2007ert.
dismissed128 S. Ct. 2107 (2008).

76.SeeSingh v. Brake, 317 F.3d 1334, 1340 (Fed. Cir.3dq@eferring to “[p]riority of
invention and its constituent issues of conceptiod reduction to practice”).

77.See2 DONALD S.CHISUM, CHISUM ON PATENTS § 5.03[2][a] (2005) (defining ‘inven-
tion’ as “conception and reduction to practicesge also35 U.S.C. § 201(e) (recognizing
the conception and reduction to practice by a gavent contractor as crucial aspects of
invention).

78.SeeU.S. Patent No. 5,960,411 (filed Sept. 12, 1997).

79.See, e.9.Glynn S. Lunney, JrE-Obviousness7 MICH. TELECOMM. & TECH. L.
REv. 363, 420 (2001); Andrew Kopelman, Nateldressing Questionable Business Method
Patents Prior to Issuance: A Two-Part Propqsaf GaRDOzO L. Rev. 2391, 2419 n.184
(2006);1BM Sues Amazon in Patent DisputeA. TIMES, Oct. 24, 1996, at C3.

80.Seelustin PatsPreventing the Issuance of “Bad” Paten#8 IDEA 409, 412 (2008)
(noting the view that the invention was obvious &ese “many companies had already
implemented similar systems at the time of Amazdititsg”); cf. Philip Greenspun, Soft-
ware Engineering for Internet Applications (6.171jttp://philip.greenspun.com/
teaching/one-term-web (last visited Dec. 19, 2q@d@}cribing a one-semester course at the
Massachusetts Institute of Technology aiming tacheanyone who has completed the
course “to be able to build amazon.com, eBay, otg@het by him or herself”).



No. 1] The Layers of Obviousness in Patent Law 87

straightforward conceptuafyythan programming one-click shopping,
even after the inventor has mapped out the condégise examples
seem to suggest that there can be obviousnesshalalgers of inven-
tion, at only one, or at neither.

The timing of the obviousness inquiry also suggéssd courts
should be assessing the obviousness of both theeption and the
reduction to practice. By statute, obviousnesssessed “at the time
the invention was madé?As such, courts adjudge what a PHOSITA
would have known as of the time that reductionrcpce (actual or
constructive) was complefg.Although the courts have not further
explained their rationale, this timing makes ligkense unless the ob-
jects of the obviousness inquiry are both the almmess of the con-
ception and the reduction to practice. If the comceas just the
obviousness of the conception, the inquiry’s timstguld be set to
the timing of the invention’s conception ratherritibe possibly later
date encompassing the reduction to practice.

Although the Supreme Court did not address thecbljethe ob-
viousness inquiry ilKSR its reasoning also supports the layered ap-
proach in light of the preceding discussi®t&R emphasized that the
correct answer on obviousness can be obtainedbyngvaluating all
crucial aspects of the inventive procd§éSRrejected the Federal Cir-
Ccuit's teaching-suggestion-motivation test as baim artificial and
inflexible 3* The Court held that a PHOSITA, as a person ofnamyi
creativity, knows more than what is contained ia fthinted prior art,
and therefore relies on that wealth of knowledgénirenting®™ By
analogy to the object of the obviousness inquiryyould be overly
rigid and formalistic to focus exclusively on anyeoproposed layer at
the expense of the other. Both are crucial aspafctsvention. Al-
though KSR considered the problem in a different context, e
preme Court recognized the need for a flexible alistiess analysis
by highlighting that “[t]he diversity of inventivpursuits and of mod-
ern technology counsels against limiting the anslysf obviousness
in inflexible ways®

Investigating obviousness in a layered fashionefoee makes
sense doctrinally, and it also is justified fronpalicy perspective.
Incentive theory suggests that the patent systeghtoio stimulate
innovation by encouraging scientists and other mi@kinventors to
develop nonobvious ideas that they otherwise nmightAs discussed

81. The ease of the task is measured conceptualigmthan in terms of the time to en-
code, recalling the directive of § 103 that “[pJatbility shall not be negatived by the man-
ner in which the invention was made.” 35 U.S.C08(&).

82.1d.

83.SeeRichardson-Vicks Inc. v. Upjohn Co., 122 F.3d 147430 (Fed. Cir. 1997).

84.SeeKSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 172741 (2007).

85.See id.

86.1d.
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in Part 1, the nonobviousness requirement seelexttude from pat-
entability inventions that are not significant teological advances to
avoid rewarding the inventor when no patent indusr@mvas needed
in the first placé’ The momentous scientific developments that the
patent system ought to encourage can conceivakdy giace at the
layer of conception or at the layer of reductiomptactice. There is no
reason to ignore either of these layers, as theyath integral to the
innovation that patent law seeks to promote.

The following well-known inventions illustrate thmossibility of
nonobviousness at the layer of conception, therlajaeduction to
practice, or both. First, consider the McCormickper™ an invention
containing a wonderful conceptual insight but immag a relatively
straightforward reduction to practice. Cyrus McCmkrsolved a dif-
ficulty plaguing previous reapers with his conceptusing a revolv-
ing reel to hold grain against the reciprocatingtesu blades®
something not beyond the ken of a PHOSITA to redocpractice.
Second, consider the iPhofleinvolving a complicated reduction to
practice. The iPhone has, among other featurem)chiscreen inter-
face that permits the user to control all of ithware capabilities by
finger®* Many other common devices, such as an ATM, emfaogh
screens, and thus the concept of including onkanRhone may have
been obvious. However, the implementation — thejuwation of
touch screen, firmware, and software — is far frstnaightforward?
Finally, the steam engine made by James YWisttan example of an
invention that involved significant ingenuity boith concept and in
reduction to practice. Although neither the ideaisihg steam to pro-
duce motive power nor its implementation was féMatt sought to
improve upon an existing engine when he observedrhach steam
would be lost during operation due to alternateating and cooling
of the engine’s cylindet’ Watt elegantly solved this problem with his
concept of adding to the engine a separate condembe kept cool,

87.See suprdext accompanying notes 35-38.

88.SeeU.S. Patent No. X8,277 (filed June 19, 1834).

89. ROBERTFRIEDEL, A CULTURE OFIMPROVEMENT 434 & fig.22.2 (2007).

90.Seeg.g, U.S. Patent App. No. 2006/0097991 (filed May @02).

91.See Apple — iPhone — Features — Multi-Touch, http:/fwapple.com/iphone/
features/multitouch.html (last visited Dec. 19, 800

92.See e.g. Geoff Walker, The Apple iPhone’s Impact on the Touch-
Panel Industry INFORMATION DISPLAY, May/June 2007, at 8, 79available at
http://www.informationdisplay.org/issues/2007/054art4.htm;cf. Posting of Stasys Bieli-
nis to Unwired View, http://www.unwiredview.com/2D01/16/apples-iphone-is-it-really-
well-protected-by-patents/ (Jan. 16, 2007) (explprthe ways in which Apple has sought
patent protection for the iPhone’s features).

93. Watt received a patent for his invention in@.78eorge E. Frostvatt's 31 Year Pa-
tent 73 JPAT. & TRADEMARK OFF. SOoC'Y 136, 138 (1991).

94.SeeFRIEDEL, supranote 89, at 191.

95.See idat 202.
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allowing the cylinder to be kept h8tOnce he conceived the solution,
it took many years to reduce a workable engineréztjice because
there was a great deal of leakage around the gistotine cylinder, a
problem common to all steam engines at the fiiewas only when
Watt partnered with an iron founder, John Wilkinsasmo devised a
machine for boring cast iron cylinders, that Watied this difficulty

in reduction to practic® These three examples illustrate that inven-
tive ingenuity can occur at either or both of thwe tayers. In light of
the reality of the inventive process and the peficunderlying the
nonobviousness requirement, the obviousness asayght to exam-
ine obviousness at the two layers of invention.

Underscoring the desirability of a layered obviasnanalysis is
the recognition that the patent system in genesigésca great deal
about these two layers. To secure a patent, amtiovenust have con-
ceived the inventiof, Although patent law does not require an appli-
cant actually to have reduced the invention to farady creating a
working modef‘®° it still immensely values reduction to practice. A
the very least, even if there is not actual redwctd practice, patent
law compels a constructive reduction in the pasgqticatiot®* with
the disclosure satisfying the statutory requiremeitenablemerif?
written descriptiort®® and best mod&* so that others can rely on the
disclosure to actually reduce the invention to fica¢® Moreover,
by granting an exclusive right, the patent makesc@nomically vi-
able for a patentee or licensee to commercialigepditented inven-

96.See idat 203-04.

97.See idat 206.

98.Seeid.

99.See35 U.S.C. 88 101, 102(g) (2006) (designating aerition’s conception as a pre-
condition to patentability).

100.SeeFalko-Gunter Falkner v. Inglis, 448 F.3d 1357, :3&6(Fed. Cir. 2006). A pat-
ent is a right to exclude others from making, usiag selling the invention. 35 U.S.C.
§ 154(a)(1). In fact, because there might be amgihgent blocking the free use of the pat-
ented invention, it might not be possible to adyuedduce to practice without a licenSee
Robert Merges/ntellectual Property Rights and Bargaining Brealdo The Case of
Blocking Patents62 TENN. L. REV. 75, 78-91 (1994).

101.SeeBigham v. Godtfredsen, 857 F.2d 1415, 1417 (F&d1888).

102. To enable the invention, the patent applicanst demonstrate in the specification
to “any person skilled in the [relevant] art .to.make and use the [invention],” 35 U.S.C.
§ 112, without “undue experimentation,” Monsanto. €oSyngenta Seeds, Inc., 503 F.3d
1352, 1360 (Fed. Cir. 2007).

103. The written description required by 35 U.§@.12 must “convey with reasonable
clarity to those skilled in the art that . . . [tmentor] was in possession of the invention.”
Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 1563-Fe&tl( Cir. 1991) (emphasis removed).

104. The patent applicant must set out “the besteneontemplated by the inventor of
carrying out his invention.” 35 U.S.C. § 112. Thegjuirement is met so long as the patent
document discloses the best mode that the inventareived at the time the patent applica-
tion was filed SeekEli Lilly & Co. v. Barr Labs., Inc., 251 F.3d 95863 (Fed. Cir. 2001).

105.SeeJeanne C. FromeRatent Disclosure94 lbwa L. Rev. (forthcoming 2009),
available athttp://papers.ssrn.com/sol3/papers.cfm?abstract 1it6020.
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tion, thereby actually reducing the invention tagtice®® Other en-
couragement to innovate inheres in the fact thatabde injunctive
relief against infringers is more likely to be greah if the invention
has been commercializ®d and a patent's presumption of validity
further encourages entrepreneurs to assume thefriskimmercializ-
ing an invention® Because a patented invention is likely to be re-
duced to practice during the patent term or atviédry latest after the
term has expired based on the patentee’s contibwi a construc-
tive reduction to practice, the innovation valuestziety of an inven-
tion’s reduction to practice must not be ignoredcalibrating the
extent of the patent reward.

The layered understanding of invention is in temsadth the Su-
preme Court's analysis iRfaff v. Wells Electronics, In&’ of patent
law's on-sale bat'® The Court stated in that context that “[t]he pri-
mary meaning of the word ‘invention’ in the Patéat unquestiona-
bly refers to the inventor's conception rather thana physical
embodiment of that ided* The Court’s view rested on both the
statutory definition of “invention” as “inventionr iscovery*** and
patent law’s lack of a requirement that there ba&nal reduction to
practice as a prerequisite for patentabititpr at any point during the
patent term.

The Pfaff Court’s analysis is mistakenly simplistic. The aiar
statutory definition of “invention” suggests onlyat a patentable in-
vention may be the product of an inventor’s laloeither creating or
discovering something new. The definition is ndudsato whether the
inventor actually or constructively reduced theeintron or discovery
to practice. Moreover, thefaff Court acknowledged that there must
be a reduction to practice — either actual or aoetive — for there
to be a patentable inventidtf Its statements may have made sense in
the specific context of the patent system’s on-balerequiring a de-

106.SeeF. Scott Kieff,Property Rights and Property Rules for Commerdiadjanven-
tions 85 MINN. L. REV. 697, 735-36 (2001).

107.SeeBenjamin H. Diessel, Notelrolling for Trolls: The Pitfalls of the Emerging
Market Competition Requirement for Permanent Injioms in Patent Cases PosBay,
106 McH. L. Rev. 305, 310-22 (2007).

108.SeeDoug Lichtman & Mark A. LemleyRethinking Patent Law's Presumption of
Validity, 60 SAN. L. REV. 45, 52 (2007).

109. 525 U.S. 55 (1998).

110. The on-sale bar denies patents for inventisaswere on sale more than one year
before the filing of the patent applicatid®®ee35 U.S.C. § 102(b) (2006).

111.Pfaff, 525 U.S. at 60.

112.1d. at 61 (quoting 35 U.S.C. § 100(a) (1994)).

113.1d. Following this reasoning, the Court concluded thaton-sale bar applies when
the invention is “the subject of a commercial offer sale” and is “ready for patenting,”
even if not actually reduced to practite.at 67.

114.Seeid. at 61-62 (explaining that a patent may be graatesh before actual reduc-
tion to practice so long as there was constructgriction to practice through the enabling
disclosure of the application).
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termination of how much reduction to practice theeeds to be for an
invention to be on safé® The Pfaff Court was misguided, however,
in broadly asserting that conception was the oalgvant aspect of
invention in the patent systelf. Furthermore, becaugefaff dealt
only with the meaning of invention in the contexitloe on-sale bar,
its holding should not carry weight outside of tbahtext.

The on-sale bar is not the only aspect of pateatrii@ that may
elevate conception over reduction to practice.itst flance, the deci-
sion of who qualifies as an inventor under paten &lso seems to do
s0. Section 116 provides that “[w]hen an inveni®mmade by two or
more persons jointly, they shall apply for patesinily.”**’ The Fed-
eral Circuit has often understood this provisiomtean that “a person
is a joint inventor only if he contributes to thenception of the
claimed invention*® That said, for deciding joint inventorship, the
Federal Circuit sometimes seems to employ a broddnition of
“conception” that includes significant aspectseduction to practice.
For a chemical substance, the Federal Circuit dtathat
“[c]lonception . . . requires knowledge of both thgecific chemical
structure of the compound and an operative metfiodaking it.”*°
The Federal Circuit employed that definition in @ase in a way that
would permit a contributor to reduction to practioebe considered a
joint inventor*?® Not infrequently, the Federal Circuit has alsdesta
that “[a]ll that is required of a joint inventor ikat he or she . .. con-
tribute in some significant manner to the conceptio reduction to

practice of the invention** Thus, there is confusion in the Federal

115.CompareDaniel J. Whitman, Notéhe “On-Sale” Bar to Patentability: Actual Re-
duction to Practice Not Required Rfaff v. Wells Electronics, Inc., 32kRON L. REv. 397,
417-18 (1999) (suggesting ttfaffs understanding of reduction to practice for thesale
bar makes the relevant analysis more straightfatveaud less fact-intensivajith Stephen
Bruce Lindholm RevisitingPfaff and the On-Sale Bad5 ALB. L.J.SCI. & TECH. 213, 248
(2004) (criticizingPfaff for not requiring a reduction to practice).

116.Pfaff, 525 U.S. at 60.

117.35 U.S.C. § 116 (2006).

118. Eli Lilly & Co. v. Aradigm Corp., 376 F.3d 1351359 (Fed. Cir. 20045ee also
Burroughs Wellcome Co. v. Barr Labs., Inc., 40 FI&P3, 1227-28 (Fed. Cir. 1994)
(“Conception is the touchstone of inventorship, ¢benpletion of the mental part of inven-
tion.”); cf. Ethicon, Inc. v. U.S. Surgical Corp., 135 F.3d 848463 (Fed. Cir. 1998) (“The
contributor of any disclosed means of a means-plostion claim element is a joint inven-
tor as to that claim, unless one asserting solenitorship can show that the contribution of
that means was simply a reduction to practice @kthle inventor's broader concept.”).

119. Fina Oil & Chem. Co. v. Ewen, 123 F.3d 1466/3 (Fed. Cir. 1997).

120.SeeBd. of Educex rel Bd. of Trustees of Fla. State Univ. v. Am. Bi@stie, Inc.,
333 F.3d 1330, 1342 (Fed. Cir. 2003) (implying icta that “[i]f [the named inventors] had
conceived the structures of the claimed compouhdswere then unable to make them
without [an alleged joint inventor’s] help, [theleed joint inventor] might have been a
coinventor.”);id. at 1342 n.6 (discussing whether the alleged jawentor “truly facilitated
[a named inventor’s] reduction to practice of themed invention”).

121. Pannu v. lolab Corp., 155 F.3d 1344, 1351 (B&d 1998);accord lsr. Bio-Eng'g
Project v. Amgen Inc., 475 F.3d 1256, 1263 (Fed. Z007),cert. denied127 S. Ct. 2994
(2007).
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Circuit's case law on joint inventorship. As onarguentator points
out, there is a good chance that the view of onlyceptual contribu-
tions as inventorship reads the statute too nayrant ought to in-
clude contributions to reduction to practice, as favention is not
‘made’ until it is both conceived and reduced tagice.? Although
resolving this conflict is beyond this Article’saae, it is important to
note that at least some of the Federal Circuit gsdgecognize that
reduction to practice could be of sufficiently sfgrant value to con-
stitute inventorship.

Other areas of the law are clear in their appreciatf both con-
ception and reduction to practice. For example, wtveo different
inventors come up with the same invention, a patantbe granted to
only one, the first to invent. The law of prioritctates who gets the
patent in that case: the first inventor to reduceractice (actually or
constructively) gets the patent unless the othegritor was the first
to conceive and was also diligent in attemptingetiuce the invention
to practice’®® One reading of this rule would suggest that reédndb
practice is critical, at least as much as conceptis the first to re-
duce to practice usually wins priority. Anotherdig would suggest
that conception is more valued because the finst&wer wins prior-
ity if he was diligent in later reducing the inviemt to practice. Both
readings, however, acknowledge that it is not cptioce alone that
carries the day; rather, it is conception coupléith weasonably dili-
gent attempts to reduce to practice.

There has, in fact, been a longstanding generaltdeh varying
contexts as to whether conception or reductionractice is more
important to invention: Does the patentable advaincénovation
come from the existence of the knowledge encompgdbie advance
or from the existence of a practical exploitatidrttee knowledge'?*
The reasonable answer as to the relative valu®mndeption and re-
duction to practice is the nuanced one. The degfémportance of
each depends on the circumstances of the technalopsue or the
industry with which it is concerned. For example,nany areas of
biotechnology, such as those involving inventiceglated to DNA, the
concept of the invention is of little use withohetreduction to prac-
tice, i.e., the sequencing or physical characteomaof the DNA, as

122. Andrew B. Dzeguzévoiding the “Fifth Beatle” Syndrome: Practical $ilons To
Minimizing Joint Inventorship Exposyré J.MARSHALL REV. INTELL. PROP. L. 645, 652
(2007).

123. Brown v. Barbacid, 276 F.3d 1327, 1337 (Fed.2D02).

124.CompareReed v. Cutter, 20 F. Cas. 435, 438 (C.C.D. M2841) (No. 11,645),
with Adams v. Edwards, 1 F. Cas. 112, 115 (C.C.D. ME848) (No. 53)See generallp
R. CARL MOY, MOY’S WALKER ON PATENTS § 8:44 (4th ed. 2007) (discussing conflicting
authorities’ disagreement regarding the relativpdartance of conception and reduction to
practice in the context of priority determinations)
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the Federal Circuit has recogniZéd.For some mechanical inven-
tions, such as eyeglass frames, however, the itineyaayoff is prin-
cipally in the conception rather than the execut@nGiven this
differentiation, thePfaff Court's overly simplistic doctrinal analysis
elevating the importance of conception over reducto practice is
nonsensical in light of the overarching policiestloé patent system
and their application to the nonobviousness doetris discussed in
the next section, assessing the obviousness oeptian and reduc-
tion to practice leaves room for weighing the ologioess of each de-
pending on the technology and industry at issuday&red analysis
defers an a priori choice as to the relative imgroee of conception
and reduction to practice until there is a particwlet of facts in sight,
pursllégnt to which one can more easily make thisced determina-
tion.

B. Application of a Layered Inquiry

In fixing the object of the obviousness inquirylde the layers of
conception and reduction to practice, it is neagstaconsider how
the two layers should be weaved together to determihether the
invention is obvious. There are two ways in whiais aissessment can
be done. First, an invention might be consideratbheious should it
pass the “double-hurdle test” of a sufficient seamfum or quality of
nonobviousness at each of the two layers. Th#tése would have to
be a certain degree of each of nonobviousness méepbion and
nonobviousness of reduction to practice. Only thvenld the inven-
tion be found to be nonobvious. A second posgjikit to assess
nonobviousness based on a “tipping-point testd asole in light of
the varying degrees of nonobviousness of eacheofw layers. For
example, nonobviousness might be found should ficiauit degree
of nonobviousness be found at one layer, e.g.,ctemfuto practice,

125.SeeFiers v. Revel, 984 F.2d 1164, 1168-69 (Fed. T¥@3);infra Part IV.B (dis-
cussing obviousness analysis for biotechnologyritisas pursuant to a layered analysis).
The Federal Circuit characterizes this situatiosiamiltaneous conception and reduction to
practice.See Fiers984 F.2d at 1169. The court tries to shoehorrrédection to practice
into the concept of conception — perhaps for sometrihal consistency — thereby ex-
panding the understanding of conception well beyigdtherwise well-settled bordeBee
supratext accompanying note 52 (defining conception)e Hetter understanding of the
Federal Circuit's approach is that conception with@ method of reducing to practice and
an actual reduction to practice is not sufficiendjuable in this technological area to merit
protection.

126.SeeU.S. Patent No. 4,707,089 (filed May 31, 1985) ¢dibing the “spectacles
formed of a frame and a saddle bridge” as beingyda reduce to practice”)nfra Part
IV.C (discussing obviousness analysis for mechamind other traditional inventions pur-
suant to a layered analysis).

127.Cf. Burk & Lemley,supranote 39, at 1675 (asserting that because of ttezdye-
neous nature of inventions across industries, squmiperly tailor patent law to the specific
factors of each industry and technology).
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thereby offsetting a lower degree of nonobviousmtske other layer,
e.g., conceptiore®

The double-hurdle test is more rigid in assesdiegworth of in-
novation because it will not permit, for instanaesufficiently nonob-
vious conception to counterbalance an obvious tegiu¢o practice.
However, it will likely serve to decrease the numbkissued patents
because of the two independent obviousness gatetsdbrough
which a patent application must pass, should tkgibeing number™®
be a concern. By contrast, the tipping-point tegthinresult in some
more patent applications being granted by virtu¢heftwo layers of
obviousness that can contribute to tip the scalesrid nonobvious-
ness. The tipping-point test is preferable, howgwvepermitting deci-
sion-makers to evaluate obviousness in the comiéxhe unique
particulars of the technology and industry at isSté&his test fits
better with the view that — aside from the ultimgteestion of obvi-
ousness being legal — the underlying factors bgasim obviousness
are factudf and ought to be flexibly testédf. The tipping-point test
also jibes well with the notion of a layered anaysecause it assesses
the relative importance of innovation at the retipedayers of con-
ception and reduction to practice in light of tletigular invention at
issue rather than abstractf.

Given much of the case law’s predisposition to vibes object of
the obviousness inquiry as conceptidhanalysis of the obviousness
of the conception will probably look relatively dlar to current stan-
dards of analyzing the obviousness of the concemexpressed in
the patent claims. As for obviousness of reductmmpractice, more
must be said. As discussed in the previous seci@atentee may —
but need not actually — reduce the patented inoeri practice so
long as the patentee has constructively reducethtteation to prac-
tice in the patent disclosul&. Evaluating obviousness of reduction to
practice, then, is not necessarily about whethemptitentee’s particu-
lar reduction to practice was obvious. Rather, fikgch of the objec-
tive inquiry to ascertain obviousness, the tesukhooncern whether

128. Gregory Mandel suggests that we ought to whaled invention as being wherever
the nonobvious step occurred. Mandeipranote 13, at 113-16. Mandel focuses on obvi-
ousness of function, which he labels conceptiomnl, @tuction to practice, but overlooks
obviousness of conceptioial. at 111-12.

129.SeeU.S. Patent and Trademark Office, U.S. Patents8ta Summary Table, Cal-
endar Years 1963 to 2007http://www.uspto.gov/web/offices/ac/ido/oeip/taf/stat.htm
(last visited Dec. 19, 2008) (documenting the stgankcreasing numbers).

130.See suprdext accompanying notes 124—2fra Part IV (suggesting the implica-
tions of a layered approach for certain industiiks,software and biotechnology).

131.SeeDennison Mfg. Co. v. Panduit Corp., 475 U.S. 80)-11 (1986) (per curiam).

132.SeeKSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 172739 (2007).

133.See supraext accompanying notes 124-27.

134.See suprdart I1.B.

135.See supraext accompanying notes 100-08.
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creating any one complete working model of thenakad invention —

as opposed to every single one or the particulartbat the patentee
made — would have been obvious to a PHOSITA. Thi&essment
aligns with the idea behind the obviousness remerg: if it were so

technically straightforward for a PHOSITA to createme working

model of the invention, then the patent reward khbe granted only
in the presence of significant ingenuity at thestagf conception. As
under current law, secondary considerations, sgclorg-felt need

for the invention and the failure of others, wohlelp complete the
inquiry into obviousness.

IV. IMPLICATIONS FORPATENTABILITY

This Part explores the implications that a layeaedlysis would
have for patentability in a sample of importanthiemlogical areas.
The analysis indicates that with respect to twehef most prominent
contemporary technologies, software and bioteclyylthe layered
obviousness inquiry is more appropriate than theeot approach
because it accounts for the inherent complexitgducing to practice
complete concepts. Sections A and B explore thdidatpns for pat-
entability of software and biotechnology, respesdify concluding that
the layered approach would expand what we undetstabe nonob-
vious in relation to the current law. Section Clergs the minor pat-
entability implications for more traditional tecHagies.

A. Software

In the context of software patents, an analysitheflayers of ob-
viousness — conception and reduction to practicethe Patent and
Trademark Office and the courts will allow a moreanced yet accu-
rate picture of patentability. Recalling the exaesphbove of obvi-
ousness of conception for one-click shopping andilenecall™*
many think that under current standards, a sigmfieiumber of soft-
ware patents are obviol¥. By contrast, pursuant to a layered tip-
ping-point inquiry, more software inventions woulpgass the
nonobviousness hurdle.

The Federal Circuit seems to think that it is neaalways
straightforward to reduce to practice particuldtvsare once concep-
tion has occurred. In one case, it asserted thije“conversion of a
complete thought (as expressed in English and mmtties, i.e., the
known input, the desired output, the mathematigptessions needed

136.See suprdext accompanying notes 78-81.

137.E.g, FTC,To PROMOTEINNOVATION: THE PROPERBALANCE OF COMPETITION AND
PATENT LAW AND PoLICY, ch. 3, at 53-54 (2003vailable athttp://www.ftc.gov/0s/2003/
10/innovationrpt.pdf.
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and the methods of using those expressions) imtdatfiguage a ma-
chine understands is necessarily a mere clericadtifon to a skilled
programmer.**® The Federal Circuit's view is severely misguided.
Much of the ingenuity of software lies in the retloic to practice,
leaving software more likely to be nonobvious iduetion to practice
than at the layer of conception. Confirming the ydapbelief that the
software we all use is laden with bud¥jt is very complicated to
translate a concept for particular software intwaking software
program™*® In a rare instance, the Federal Circuit itselbggized the
difficulty of reducing to practice compiler softveathat translates
programming language into machine-readable instmngt a compo-
nent of a patented numerical-control system for achine toof**
Experts on software engineering explain the typitiiiculty and de-
lay in accurately reducing software concepts t@fa by reference
to the inherent and essential complexity of “thecsjication, design,
and testing of [a] conceptual construtt:"For instance, software is
thought to be unlike mechanical devices or evenpder hardware
as “[s]oftware entities are more complex for thaire than perhaps
any other human construct because no two partali&ee™* In fact,
the complexity of reducing software to practicedshen a mapped-
out concept is thought to be intrinsic and inesbpd’ Therefore,
consideration of the layer of reduction to pracfitex balancing test
should render more software nonobvious and thexgfatentable.
Although a layered tipping-point analysis mightlgienore pat-
ents, a prospect that might frighten those whokttirere are already
too many obvious inventions gaining patefitghese would be desir-

138. N. Telecom, Inc. v. Datapoint Corp., 908 F3d, 942 (Fed. Cir. 1990) (quotitgy
re Sherwood, 613 F.2d 809, 817 n.6 (C.C.P.A. 1980)).

139.See, e.g. Wikipedia, List of Software Bugs http://en.wikipedia.org/wiki/
List_of_software_bugs (as of Dec. 19, 2008 00:00TGM

140.Cf. Dan L. Burk & Mark A. Lemley,Is Patent Law Technology-Specific®7
BERKELEY TECH. L.J. 1155, 1164 (2002) (“It is simply unrealiste think that one of ordi-
nary skill in the programming field can necessarédgonstruct a computer program given
no more than the purpose the program is to perfBnogramming is a highly technical and
difficult art.”).

141. White Consol. Indus., Inc. v. Vega Servo-Caininc., 713 F.2d 788, 791 (Fed. Cir.
1983) (noting that reduction to practice of thetwafe described in U.S. Patent No.
3,668,653 would take one-and-a-half to two mans)ear

142. Frederick P. Brooks, JNp Silver Bullet: Essence and Accidents of Softvizargi-
neering COMPUTER Apr. 1987, at 10, 1iseeCharles C. MannWhy Software Is So Bad
TeECH. Rev., July/Aug. 2002, at 33available at http://www.technologyreview.com/
Infotech/12887 (diagnosing, based on an analysteetask of programming and the state
of the software industry, why software code takedasig to write and is nevertheless so
riddled with errors).

143. Brookssupranote 142, at 11.

144.1d. Due to the diminished complexity in more tradiibtechnological or scientific
areas, the ingenuity of an invention in those afiessmore in its conception than in its
reduction to practicesee infraPart 1V.C, which might be why this layering of obusness
has been traditionally overlooked.

145.See, e.g FTC,supranote 137, ch. 4, at 8-19.
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able patents of nonobvious inventions. There argiggthat when
there are too many patents in an industry, pateickedts develop,
harming innovation. Even with more patents passmgster under a
layered approach, however, society should benefit avoid the
costly problems often associated with thick&tswhen a patent is-
sues for software that was sufficiently nonobvitmseduce to prac-
tice or to conceive, a truly enabling patent disate should be useful
because at least one inventive layer was not pueljiocobvious to
PHOSITAs. In addition, society benefits by gettboguse the inven-
tion certainly after the patent term expires andhggs during the pat-
ent term as well. Stereotypical patent troffswhich have generated
significant concern in the area of softwéf®are probably less likely
to be rewarded with patents under a layered obmEgssanalysis. The
reason is that the most nefarious of patent tnollsseek to patent
inventions that are obvious at both layers, ingigdihe reduction-to-
practice stage, a stage that will often rescueldle reprehensible
from a finding of obviousness. However, if a noagticing entity’s
patent nonetheless passes the layered test aménsed to be nonob-
vious, there arises a grave concern that the pdistibsure does not
sufficiently enable a PHOSITA to make or use theemtion, as re-
quired by 35 U.S.C. 8§ 112. That is, if the paterdek not actually
reduce to practice and it is not obvious to redicpractice, the so-
called “constructive reduction to practice” in thatent itself is more
likely to gloss over the significant complexitiesherent in reducing
to practice"® If that is the case, then the patent is likelyéoinvalid
for insufficient disclosure. A layered analysisréfere forces courts
and the Patent and Trademark Office to focus onatésh to practice,
as it relates to obviousness and disclosure, vetlers risk to the va-
lidity of the patents of the worst trolls.

The layered analysis ought to give little, if amgight to the ob-
viousness of a software invention’s function, desfiie Federal Cir-
cuit's recent decision iin re Comiskey® which suggested that the
function ought to be the focus of the obviousnespiiry at the ex-
pense of conception and reduction to practit&he Comiskeycourt

146.See suprdext accompanying note 39.

147. Patent trolls are commonly defined as “patamers who do not provide end prod-
ucts or services themselves, but who do demandtiesyas a price for authorizing the work
of others.” John M. GolderiPatent Trolls” and Patent Remedie85 Tex. L. REv. 2111,
2112 (2007).

148.See, e.g.Matthew Sag & Kurt RohdeRatent Reform and Differential Impa@&
MINN. J.L.SCI. & TECH. 1, 9 & n.37 (2007).

149.SeeBurk & Lemley, supranote 140, at 1160-66; Fromexypranote 105, at 48
n.264 (observing critically that the Federal Citauirrently allows software patents to be
deemed to be adequately disclosed with the baredbsure, sometimes only of the func-
tion that the software performsyipratext accompanying note 138.

150. 499 F.3d 1365 (Fed. Cir. 2007).

151.See supraext accompanying notes 63-70.
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is probably right to suggest that it is typicallpvious to have the idea
of automating known mental processes; that isetleeobviousness of
function for most software. But that is just the @f the obviousness
iceberg. Take, for example, the field of computagidinguistics. For
decades, thousands upon thousands of computetisisidrave sought
to encode in software and hardware a program #matcomprehend
and generate natural language like Engi®éfThis enterprise has not
come close to full success alone or collectivélyDespite how
known and widespread the mental process of langisageis clear
that both the conception and reduction to pradtit@n automated
English speaker (and comprehender) is not obvidirsder Co-
miskeys narrow suggested test of obviousness of functionvever,
such an invention would be obvious. Accordingomiskels test,
because people speak and comprehend English fiylesitomation
through software of a natural language processoobisous and
would not be patentable. This result cannot betrigihd it should not
take analysis of secondary considerations to réaetcorrect result.
The same point is true for software more generaMg should not
presume because people can accomplish some fumotowally or
mentally that implementing it on a computer is clog.

B. Biotechnology

Much that was just said of software is true of déabinology as
well because both share a complexity that manifbstimg the reduc-
tion to practice of a concept. The Federal Cirbais recognized this
complexity in at least two areas of patent lawst-ithe Federal Cir-
cuit has held that to count as conception of amnitien relating to
DNA for purposes of priority, the DNA must first sequenced or
physically characterized? By expanding the notion of conception so
broadly to include what would ordinarily be thouglfitseparately as a
reduction to practice, the Federal Circuit has inifhy acknowledged
that reduction to practice is significantly complard important to
DNA inventions®>® Second, this priority rule ultimately served as an
analogue for the Federal Circuit's biotechnologgesfic rules for the
adequacy of the patent’s written description forppses of disclosure

152.See generallyaMES ALLEN, NATURAL LANGUAGE UNDERSTANDING (2d ed. 1995);
DANIEL JURAFSKY & JAMES H. MARTIN, SPEECH AND LANGUAGE PROCESSING AN
INTRODUCTION TONATURAL LANGUAGE PROCESSING COMPUTATIONAL LINGUISTICS AND
SPEECHRECOGNITION (2000).

153. See Patrick H. Winston, Why | Am Optimistictph//people.csail.mit.edu/phw/
optimism.html (last visited Dec. 19, 2008).

154.SeeFiers v. Revel, 984 F.2d 1164, 1168-69 (Fed.X393).

155. For this reason, others frequently refer is tthle as a requirement of simultaneous
conception and reduction to practiéeg, John M. LucasThe Doctrine of Simultaneous
Conception and Reduction to Practice in BiotechggicA Double Standard for the Double
Helix, 26 AIPLA Q.J. 381 (1998%xupranote 125.
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in Regents of the University of California v. Eli ik Co*° In that
case, the patentee had claimed recombinant DNAntéahy that
could produce human insulti’ The patent disclosed recombinant
technology that could produce rat insulin, andudeld a general ex-
ample of how to get the claimed technology to poediouman insulin
based on the example with rat insulin, but didspscifically disclose
the recombinant technology that could produce huimsuiin*® As a
result, the Federal Circuit struck down the relevaaient claims as
extending beyond the patent's written descriptibthe invention™>°

Whether right or wrong in the context of writtensdeption>®°
this reasoning emphasizes that the complexity anaviation of many
biotechnological inventions lies in their reductiimnpractice, which is
why the court wanted details of a working modethia patent disclo-
sure’® In fact, the Federal Circuit has sometimes impiciecog-
nized this in the context of obviousness as walt.iRstance, in 1995,
the Federal Circuit noted that “[a] prior art desiire of the amino
acid sequence of a protein does not necessarifiergrarticular DNA
molecules encoding the protein obvious becauseadtiendancy of
the genetic code permits one to hypothesize ameng number of
DNA sequences coding for the protetfi®Therefore, it is to be ex-
pected that a layered tipping-point analysis waddnt as nonobvi-
ous many biotechnological inventions whose nonalsness lies
principally in their reduction to practice, a benefl result for the
same reasons as with softwate.

156. 119 F.3d 1559 (Fed. Cir. 1997).

157.1d. at 1562.

158.1d. at 1567.

159.1d.

160. The written-description requirement seeks ereensure that the inventor is in
possession of the invention when a patent is soBg# supranote 103. It says nothing
about the requisite degree of innovation that nmesur for an invention to be rendered
nonobvious. If, for example, patent law were touieg|great detail about the conception and
actual reduction to practice of all biotechnologi¢gaventions to fulfill the written-
description requirement, a separate test of noooismiess would still have to be adminis-
tered to ensure a sufficient leap forward in tlkaesof the art.

161.SeeAmgen, Inc. v. Chugai Pharm. Co., 927 F.2d 120061Fed. Cir. 1991). In ac-
cordance withAmgen the PTO has increasingly been requesting workixgmples from
applicants for biotechnology paten8eeU.S.PATENT & TRADEMARK OFFICE, MANUAL OF
PATENT EXAMINING PROCEDURE § 2164.02 (8th ed., rev. 6 2007) (“Lack of a wotki
example . . . is a factor to be considered, esfpedisa case involving an unpredictable and
undeveloped art.”); Jenny J. Yeh et Riatent Prosecution Strategies for Stem Cell-Related
Applications 88 J.PAT. & TRADEMARK OFF. SOC'Y 73, 78 (2006). Alternatively, patentees
can satisfy the written-description requirementtiis area by depositing the relevant bio-
logical material in a depository accessible toghblic and referenced in the patent specifi-
cation. Enzo Biochem., Inc. v. Gen-Probe Inc., B2 956, 965 (Fed. Cir. 2002).

162.In re Deuel, 51 F.3d 1552, 1558 (Fed. Cir. 199Bjt cf. Ex parte Kubin, 83
U.S.P.Q.2d 1410 (BNA) (B.P.A.l. 2007) (casting dbab the viability ofDeuelafter KSR
at least to the extent it rejected an obviousyotdsst and the state of the art has evolved
significantly so that reduction to practice is siemjp

163.See supraext accompanying notes 145-46.
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C. Mechanical and Other Traditional Inventions

In contrast to software and biotechnological ini@mg, mechani-
cal and other traditional inventions (such as theCltmick reaper)
tend to be less complé¥ In practice, that means that the innovation
in these inventions usually lies in the concegteathan in the reduc-
tion to practice. For these inventions, the layeregiiry will lead to
the same result as an inquiry focused only on théoasness of the
concept (likely the current approd@h. The reason for the same re-
sult will be that there is typically an obvious wetlon to practice,
leaving the obviousness of conception as the sflermiinant of non-
obviousness under a layered tipping-point test. 8qwévalence of the
current and the layered inquiries for most tradailoinventions indi-
cates that the analysis for these inventions waoldbe complicated
in any significant way by the introduction of aéagd inquiry.

V. CONCLUSION

In KSR the Supreme Court recently highlighted the immuce of
nonobviousness as a criterion of patentability,emscbring the need
for a flexible assessment of the obviousness afeention. That opi-
nion, its predecessors, and scholarly work on alsness have none-
theless been missing the obvious by failing to gecxe that the
valuable innovation that the patent system seeksward can occur
at the layer of conception, reduction to practaresome combination
of the two. Recognition that the object of the alogness inquiry
ought to be a layered combination of conception egdliction to
practice properly emphasizes the goals of nonolsviess as a condi-
tion of patentability in the first instance. Apgioon of the layered
approach has significant implications for inhengntbmplex tech-
nologies, like software and biotechnology. With tsuechnologies,
the reduction to practice is not always obviousgjdating that some
of these inventions ought to be considered nonaisvimore often
than current law would otherwise indicate.

By demonstrating that obviousness ought to be tigaged at an
invention’s two layers of conception and reductionpractice, this
Article provokes a broader question of the relatimportance of con-
ception and reduction to practice in the patentesy's understanding
of invention. This question has been woefully uedptored. How-
ever, it has tremendous implications for multipteas of patent law

164.See, e.g.Mark D. Schuman, NoteRatent Protection for Microbiological Proc-
esses: Hadn re ArgoudelisBeen Mutated1984 Ws. L. ReEv. 1679, 1695 n.82But see
supratext accompanying notes 94-98 (raising the exampM/att's steam engine as an
invention involving ingenuity at the layers of batbnception and reduction to practice).
165.See suprdart 11.B.
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and, even more broadly, for how to think aboutpghtent system. For
instance, deciding which of two inventors was tingt to invent and
deserves to receive the patent requires an assassfiehat must
have been done to complete invention, whether gosiception or
both conception and reduction to pracfieThe question also impli-
cates whether patent law is right in not requiniagentees actually to
reduce their concepts to practice, permitting therasidestep that re-
quirement with a constructive reduction to practitgatent applica-
tions'®” Moreover, resolving who qualifies as a joint int@nalso
necessitates an inquiry into whether both those wirmceive and
those who reduce to practice ought to make theedfaéor an inven-
tion to be considered on saféneed it have been both conceived and
reduced to practicé? All of these questions feed into the larger con-
cern about whether the patent system, tasked witlulaiting innova-
tion, ought to encourage conception, reduction rexctxe, or both,
and in what varying degrees. As the discussiorhig Article indi-
cates, what is “innovative” is sometimes the cotioep sometimes
the reduction to practice, and sometimes B6tEven when the con-
ception is all that is innovative, how much shotlid patent system
occupy itself with encouraging an actual reductmpractice? Study-
ing these issues broadly can help guide the mgsbppate shaping
of patent law to stimulate desired innovation.

This Article’s discussion is limited to the conteftobviousness,
but it is only an initial exploration into the valtion of conception
and reduction to practice as the layers of inventits recognition of
the weighty importance of reduction to practiceéntain contexts —
in contrast to the current undervaluation of remuncto practice in
comparison with conception — may or may not be ioaaf to obvi-
ousness. This Article seeks to spark the furthedysiof the funda-
mental question of the role of the different stages layers, of
invention in shaping patent law and thus sociad@baces in innova-
tion.

166.See35 U.S.C. 8 102(g)(1) (2006) (discussing the nfl@riority); Brown v. Barba-
cid, 276 F.3d 1327, 1337 (Fed. Cir. 2002) (settingthe current rule for determining prior-
ity); supratext accompanying note 123 (analyzing how theentrrules of priority might or
might not support an understanding that reductipractice can be just as important as
conception).

167.Seesupratext accompanying notes 100-05.

168.See suprdext accompanying notes 117-22.

169.See35 U.S.C. § 102(b).

170.See suprdext accompanying notes 109-16.

171.See supraext accompanying notes 87-98.



