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reduce to practice. The Court made it clear that Sawyer and Mann,
even with only the two embodiments that were actually reduced to
practice, could have invented and disclosed more broadly. The Court
stated, "[i]f the patentees had discovered in fibrous and textile sub-
stances a quality common to them all, or to them generally, as distin-
guishing them from other materials, such as minerals, etc., and such
quality or characteristic adapted them peculiarly to incandescent
conductors, such claim might not be too broad."167 In other words, if
their knowledge of these materials allowed them to conceive of the
other particular fibrous and textile materials that were suitable as
filaments, then such a broad claim "would, perhaps, not [have been]
extravagant."168 As discussed above in relation to high inventorship,
where an inventor has broadly conceived of solutions to his or her
relevant problem and then disclosed that broad conception, patent
law, insofar as 35 USC § 112 T 1 is concerned, allows the invention
and patent scope to track that broad conception.

But where a patentee has not disclosed anything beyond the em-
bodiments that have been actually reduced to practice, patent law
has no choice but to limit the claims to those embodiments. As stated
by the Supreme Court:

Under these circumstances, to hold that one who had discovered
that a certain fibrous or textile material answered the required
purpose should obtain the right to exclude everybody from the
whole domain of fibrous and textile materials, and thereby shut
out any further efforts to discover a better specimen of that class
than the patentee had employed, would be an unwarranted exten-
sion of his monopoly, and operate rather to discourage than to
promote invention. 6

Just as for high inventorship, patent scope extends only as far as the
disclosed invention. When no more than one or a few embodiments
are disclosed, patent scope does not extend any further as well.

B. Modern Examples of Narrow Inventorship

In accord with The Incandescent Lamp Patent case, modern patent
law also allows patent claims broader than the preferred embodi-
ments when the specification evidences a conception and invention
broader than those embodiments. For example, in Enzo Biochem, Inc.
v. Gen-Probe Inc., the Federal Circuit recognized that the deposit of a
nucleotide sequence could provide written description support for
that sequence. 170 Yet the Court did not announce a brightline rule

167. Id. at 472.
168. Id. at 476.
169. Id.
170. 323 F.3d 956, 966 (Fed. Cir. 2002).
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that claims were necessarily limited to that deposited embodiment.
In theory, a patentee could claim more broadly than the one embodi-
ment that was actually reduced to practice and deposited. The Court,
citing to the PTO's Written Description Guidelines, held that a pa-
tentee could claim more broadly "by disclosure of sufficiently detailed,
relevant identifying characteristics . .. i.e., complete or partial struc-
ture, other physical and/or chemical properties, functional characteris-
tics when coupled with a known or disclosed correlation between func-
tion and structure, or some combination of such characteristics.""'

In other words, the description of an actual embodiment that has
been reduced to practice can be part of the support for a broader ge-
nus claim when the specification also discloses additional infor-
mation, like some "correlation between function and structure" of the
genus,1 72 or as put by the Supreme Court, some "quality common to"
the genus.17 3 This simply echoes the discussion of high inventorship
above. To claim broadly, the inventor must both invent and disclose
broadly. The PTO Guidelines cited in Enzo state that "[t]he 'essential
goal' of the description of the invention requirement is to clearly con-
vey the information that an applicant has invented the subject mat-
ter which is claimed."174 As emphasized by Judge Newman's concur-
rence in Enzo, the disclosure requirements of § 112 "sets forth what
has been invented, and sets boundaries of what can be claimed." 7

1

C. Patent Scope for Monoclonal Antibodies

One unresolved area where the issue of narrow inventorship
should play, but has not yet played, a decisive role is the patenting of
monoclonal antibodies.176 It is one of the most important areas for
new drug discoveries and advances.1 77 The revenues associated with
these new drugs are truly staggering, often reaching into the billions
per year.178 Antibody patents are also notable because they benefit
from what has come to be known as the "antibody exception."

171. Id. at 964 (quoting Guidelines for Examination of Patent Applications Under
the 35 U.S.C. 112, T 1, 'Written Description" Requirement, 66 Fed. Reg. 1099, 1104
(Jan. 5, 2001)).

172. Id.
173. Incandescent Lamp, 159 U.S. at 472.
174. 66 Fed. Reg. 1099, 1104 (citing In re Barker, 559 F.2d 588, 592 n.4 (C.C.P.A. 1977)).
175. Enzo Biochem, 323 F.3d at 975 (Newman J., concurring) (internal quotation

marks omitted).
176. See Paula K. Davis & Steven P. Caltrider, Timing (of Invention) Is Everything:

The Essential Role of the Written Description Requirement in Determining Conception, 15
FED. CIR. B.J. 39, 58-65 (2005).

177. See Brief for Eli Lilly & Co. as Amicus Curiae Supporting Defendant-Appellant at
2, Centocor Ortho Biotech, Inc. v. Abbott Labs., 636 F.3d 1341 (Fed. Cir. 2011) (No. 2010-
1144), 2010 WL 1808582.

178. See, e.g., Humira Sales Data, DRUGS.COM, http://www.drugs.com/stats/humira
(last visited Jan. 17, 2013).
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The PTO's Written Description Guidelines describe one example
in which the disclosure of one monoclonal antibody (i.e. one embodi-
ment), along with structural information about the antigen, can pro-
vide support for any antibody that binds to that antigen. 179 Cases like
Noelle v. Lederman have favorably cited these guidelines, though
they have not relied upon them for their holdings.18 0 The trouble is
that those PTO guidelines are in tension, if not in complete conflict,
with the basic notions of the invention outlined here.181

Disclosure of a well-characterized antigen alone would not provide
support for any antibody that binds to that antigen. And disclosure of
one actual antibody provides § 112 support only for that antibody-
not the entire genus of antibodies that binds to the antigen. The
problem is, as put by Eli Lilly and Company in their amicus brief in
Centocor v. Abbott, "[e]ven with today's most advanced scientific
tools, it is impossible to predict the actual structure .. . of a not-yet-
known antibody based on the structure of an antigen or even the
structure of another antibody that binds that same antigen."182 Given
the three-dimensional structure of an antigen, we cannot today con-
ceive (without actually going into the lab and making one) an anti-
body that will bind to that antigen.183 Furthermore, even once we
make one antibody that does bind to an antigen, that alone does not
allow for the conception of any other antibodies (much less every an-
tibody) that will also bind to that antigen. 184

As the Federal Circuit determined, Centocor's "application only
provides amino acid sequence information ... for a single mouse var-
iable region."185 It was the one variable region deposited. Yet claims
two and three covered all variable regions that bind and neutralize
TNFa in a similar location as the deposited antibody.18 6 There is
nothing in the specification that evidences conception of any other
variable regions beyond the one deposited variable region.187 That
disparity between the solutions disclosed versus the solutions

179. See U.S. PATENT & TRADEMARK OFFICE, WRITTEN DESCRIPTION TRAINING MATE-
RIALS, REVISION 1, at 45-46 (March 25, 2008).

180. 355 F.3d 1343 (Fed. Cir. 2004).
181. Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1353-55 (Fed. Cir. 2010)

(en banc).
182. See Corrected Brief of Eli Lilly & Co. as Amicus Curiae Supporting Abbott Labora-

tories at 6, Centocor Ortho Biotech, Inc. v. Abbott Labs., 636 F.3d 1341 (Fed. Cir. 2011)
(No. 2010-1144), 2010 WL 1808582 at *6.

183. See Davis & Caltrider, supra note 176, at 59-60.
184. See id.
185. Centocor, 636 F.3d 1341, 1349 (Fed. Cir. 2011).
186. Id. at 1346-47.
187. Id. at 1350-51.
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claimed makes the issue of antibody patenting the modern version of
the overreaching patentees in The Incandescent Lamp Patent case.""'

Yet Centocor did not explicitly overrule the antibody exception. We
still do not have clear guidance that even this immensely important
field must abide by the rules set for the rest of patent law-patent
scope cannot extend beyond the disclosed invention. If a solution to a
technical problem is found through trial and error (even sophisticat-
ed, elegant trial and error such as for antibodies) without further dis-
covering how to extrapolate to other solutions, claims cannot exceed
that one particular solution.1 8 9 Currently antibody patents have scope
that far exceeds the inventions disclosed in their patents. It is an ar-
ea where these arguments about narrow inventorship should have an
important impact.

IV. THE INVENTION AND AFTER-ARISING TECHNOLOGY

This Part applies this spectrum of high and low inventorship to
explain the reach of patent scope into after-arising technology. It is
an area that is still controversial and unsettled in the courts and in
patent scholarship. As explained by Robin Feldman:

[C]ases concerning how far a biotechnology inventor can reach to-
ward future inventions stand in contradiction to each other. Some
opinions conclude broadly that the definition of an invention in-
cludes all embodiments, even those that could not have existed at
the time of the invention. Other opinions use claim construction
doctrines to limit a patent holder's reach only to embodiments
known at the time of the invention. Still others use a different set
of doctrines to conclude that a patent holder's reach sometimes
includes things that were unknown at the time of the invention,
but not always. These opinions, pulling in different directions,
make it difficult to predict how far an inventor can reach toward
later inventions. 1 9

Nonetheless, though the doctrine is confusing, there is a strong sense
among many that "patent claims . . . should grow over time to en-
compass improvements"19 1 even, and perhaps especially, improve-
ments that use after-arising technology in at least some cases. If pa-
tents are to reach such technology, then many find it impossible to
limit patent scope "to the set of things that a patentee makes availa-
ble to the public" in their patent specification.192 This particular area
demonstrates in a particularly metaphysical way the difficult tension

188. See 159 U.S. 465 (1895), affg Consol. Elec. Light Co. v. McKeesport Light Co., 40
F. 21 (W.D. Pa. 1889).

189. See id. at 472.
190. Robin Feldman, Rethinking Rights in Biospace, 79 S. CAL. L. REV. 1, 4 (2006).
191. Collins, supra note 58, at 1233.
192. Id.; see also Chiang, supra note 38, at 1237.
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between clear, predictable notice of patent boundaries and adequate
scope of those boundaries.

Though there is some debate about this issue,'93 most agree that
patents should cover after-arising technology to some degree. After
all, if they cannot, then many worry that most patents would quickly
become worthless, as copyists could ride the coattails of an initial pa-
tent while evading its exclusive reach due to some technological change
that had been unavailable at the time the initial patent was filed. 1 94

For example, consider the famous Wright Flyer invented and pa-
tented by the Wright brothers. It was an airplane built with a mostly
wooden frame with canvas stretched over it. Suppose that, after filing
their patent, a competitor learns that material science has advanced
and that a new covering material (that could not have been explicitly
disclosed by the Wright brothers) has been invented and is available.
The competitor buys the new material and, following the Wright pa-
tent, builds the Wright Flyer with this new, after-arising covering ra-
ther than the older canvas disclosed and used by the Wrights. Should
the Wright brothers patent extend to this new airplane or not? 9

Many would agree that the Wright patent should extend to the
after-arising variant, and indeed as a descriptive matter, patents
have always covered after-arising technology to some degree. Yet
once that door is opened (as I think it should and must), patent law is
confronted with a number of challenges. Patent law must answer
when and to what extent such extensions into after-arising technology
should be made. Patent law must create a coherent, consistent frame-
work by which inventors, patent attorneys, and judges can understand
the proper limits of patents for this critically important area.

Developing this needed framework is challenging. First, it is chal-
lenging (perhaps inherently so) because of the nature of after-arising
technology. As argued above, patent law is based on the idea that the
patent rights extend only to that which the inventor both invented
and disclosed. Yet how could an inventor disclose some technology
that by definition arises after the patent has been filed?196 How could

193. Joshua D. Sarnoff, Abolishing the Doctrine of Equivalents and Claiming the Fu-
ture After Festo, 19 BERKELEY TECH. L.J. 1157, 1205-08 (2004) (arguing against patent
scope reaching into after-arising technology).

194. See Merges & Nelson, supra note 36, at 845.
195. See Collins, supra note 58, at 1233 (describing these specific component improve-

ment scenarios as easy cases).
196. See Kevin Emerson Collins, The Reach of Literal Claim Scope into After-Arising

Technology: On Thing Construction and the Meaning of Meaning, 41 CONN. L. REV. 493,
496 (2008) ("In gross, the argument is that literal claims 'cannot capture the later-
developed technologies because to do so would require the claims to be interpreted as they
are understood at some time after the filing date.' In part, advocates of this rule emphasize
the better public notice that results from claims whose meanings are fixed at an early date.
In part, advocates of the fixation theory also support their position by arguing that control
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the Wright brothers invent and disclose an airplane covered by a new
fabric that did not even exist when they wrote their patent? As dis-
cussed next, all current attempts to create a coherent and consistent
treatment of after-arising technology are forced to confront this issue,
and the ensuing contortions required have been unsatisfying in one
way or another. Second, it is challenging because the actual cases
dealing with after-arising technology are not all uniform. Some cases
allow the patent to cover after-arising technology while others do not.
A coherent theory of after-arising technology needs to explain the
outcomes of these cases.

A. Attempts at a Coherent Framework

Patent scholarship has tried to address these cases and the whole
topic of after-arising technology. Rob Merges put forth one of the ear-
liest explanations. He aimed to resolve this confusion, which he
termed the temporal paradox, by showing that the timing of the dis-
closure requirement and infringement standard differed.197 Merges
noted that enablement was judged at the time of filing, while in-
fringement was judged later at the time of infringement.98 According
to Merges's view, the Wright brothers could disclose their airplane
with their canvas covering and they could claim an airplane with a
covering. Such a claim would satisfy the enablement requirement as
they have enabled a person of skill to make an airplane covering as
that term was understood at the time of filing. At some later date,
when a competitor makes the airplane variant with the after-arising
covering, that claim would still be valid, but would-for infringement
purposes-be construed as the term was understood at the time of
infringement. As the new material would now qualify as a covering,
the new airplane variant would infringe the Wright brothers' patent.
Because of this temporal disparity, a valid claim is able to cover em-
bodiments that were not explicitly disclosed in the patent application.

As a descriptive matter, some cases do fit this mold. As described
in more detail below, the court in Laser Alignment v. Woodruff al-
lowed the scope of "a collimated beam of light" to expand to include a
laser despite the fact that lasers had not been invented until after the
patent at issue had been filed.199 Yet other cases do not fit this mold.
In Schering v. Amgen, the court limited the meaning of a claim term

over [after-arising technology] is normatively undesirable because it is tantamount to con-
trol over something that the patent applicant did not invent.").

197. Robert P. Merges, Rent Control in the Patent District: Observations on the Grady-
Alexander Thesis, 78 VA. L. REV. 359, 379 n.73 (1992).

198. Id.
199. Laser Alignment, Inc. v. Woodruff & Sons, Inc., 491 F.2d 866, 868-69 (7th Cir. 1974).
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to the meaning at the time of filing.200 The term was not allowed to
expand to capture after-arising technology. 20'1

In addition to this descriptive incompleteness, there are other
problems with the temporal disparity explanation. First, the exist-
ence of the temporal disparity requires construing patent claims dif-
ferently at different times. As argued by Mark Lemley, this incon-
sistency, though allowing for patents that cover after-arising technolo-
gy, breaks a cardinal rule of fairness in patent law: claims are inter-
preted alike for both validity and infringement purposes.20 2 A patentee
should not be able to argue that claims mean one narrow thing to get
them past the validity requirements, while then arguing that the
claims mean something much broader in order to catch infringers.203

Second, though the theory explains some of the cases, its mecha-
nism of reaching after-arising technology appears somewhat arbi-
trary in that it depends a great deal on the growth in scope of claim
terms alone (which are almost always drafted by an attorney), rather
than any fact derived from the underlying invention. For example,
had the Wright brothers hypothetically claimed their airplane as
"covered by cotton canvas" rather than the more generic "having a
covering," they would likely have been out of luck. The term "cover-
ing" could fortuitously grow over time while the term "cotton canvas
covering" likely could not grow as much. This puts undue emphasis
on the particular claim terms used as opposed to the invention dis-
closed in the patent.

In light of these problems, Mark Lemley argued that claim terms
should be construed at one fixed point in time, and he argued that
the time of filing should be used. 20 4 For him, this limitation provides
better public notice, but it prevents the temporal disparity from
providing literal claim scope for after-arising technology.205 He adds
that "[t]his does not mean, however, that the patents themselves
cannot cover later-developed technologies. Patentees can use the doc-

200. See Schering Corp. v. Amgen Inc., 222 F.3d 1347, 1353-54 (Fed. Cir. 2000).
201. See id.
202. Mark A. Lemley, The Changing Meaning of Patent Claim Terms, 104 MICH. L.

REV. 101, 103 (2005) (stating that the "fundamental principle of patent law [is] that patent
claims must be construed as an integrated whole. A patent claim may not be treated 'like a
nose of wax which may be turned and twisted in any direction, by merely referring to the
specification, so as to make it include something more than, or something different from,
what its words express.' In particular, patentees (or accused infringers, for that matter) are
not permitted to argue that a patent claim means one thing when it comes to validity and
something else entirely when it comes to infringement." (quoting White v. Dunbar, 119
U.S. 47, 51 (1886))).

203. Id.
204. Id. at 122.
205. Id. at 103 ("Cases like Hogan and Chiron that expand the literal meaning of those

claims, creating a 'temporal disparity' between meaning for validity purposes and for in-
fringement purposes, will have to be rejected.").
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trine of equivalents to reach such technologies."2 06 Indeed, he argues
that the modern doctrine of equivalents despite its many limitations
can (and is especially designed to fill that role. Others have similarly
argued for using the doctrine of equivalents in reaching after-arising
technology.20 7 But the reliance on the doctrine of equivalents cannot
be a fully satisfactory answer. As it is currently understood it is no-
toriously hard to predict and administer. As a result, pushing off
these hard questions into the doctrine of equivalents simply hides
the underlying lack of predictability. If the doctrine were more
predictable, then perhaps it could become a reliable tool for reaching
after-arising technology.

Apart from the doctrine of equivalents, recently Kevin Collins
proposed an innovative alternative mechanism that in many ways
combines both of these approaches. 20 8 He focused on a mechanism by
which literal claim scope can expand to capture after-arising technol-
ogy during claim construction while claim interpretation would re-
main firmly fixed at the time of filing.209 The key to his proposal is
that claim language can be viewed as describing a set definition, and
the words that define the set are interpreted as of the time of filing.
Yet the members of that set (meaning embodiments that qualify for
membership) can grow over time.210 Collins shows how these linguis-
tic tools can allow interpretation to occur as of the time of filing while
the claims can be construed at the time of infringement. 2 1 1

Collins's approach is interesting because it meshes nicely with
the above discussion of broad inventorship and generalized embodi-
ments. By disclosing essential conditions that need to be satisfied, for
example by stating that the material is immaterial, the inventor can
disclose embodiments that cannot yet be built. In other words,

206. Id.
207. See Cotropia, supra note 39, at 1863; Timothy R. Holbrook, Equivalency and Pa-

tent Law's Possession Paradox, 23 HARV. J.L. & TECH. 1 (2009).
208. Collins, supra note 196, at 499 (describing that patent law can "have [its] cake and

eat it, too. This both-and result is what this Article calls the fixation-growth paradox of
literal claim scope: literal claim scope can remain fixed at the time of filing, yet it can (and
routinely does) grow to encompass [after-arising technology] nonetheless.").

209. Collins does not himself differentiate between claim interpretation and claim con-
struction, yet I think the difference between interpretation and construction does capture
the sought-after distinction. It is notable that today patent boundaries are notoriously hard
to pin down and I think this has been caused in part by a failure to consider the differing
roles for claim interpretation and construction.

210. See Collins, supra note 58, at 1308-09. Holbrook makes a similar argument using
the doctrine of equivalents where the set of embodiments that are equivalent grow as the
level of knowledge grows over time. See Holbrook, supra note 207, at 44-45.

211. See Bd. Of Trs. of Leland Stanford Jr. Univ. v. Roche Molecular Sys., Inc., 528 F.
Supp. 2d 967, 980, 982 (N.D. Cal. 2007) (treating the claim language in this way: "The term
in question may be a category, the contents of which expand over time. . . . Here, there is
no evidence that the patentee intended to limit the patent 'antiretroviral agents' to known
and available technologies, nor is there evidence that the categorical term, antiretroviral
agents, was ever used to refer only to agents that inhibit reverse transcription.").
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though those after-arising embodiments cannot be built yet, the in-
structions for their construction are already waiting in the patent
disclosure for use later by future persons of skill. They form what I
call a trans-technological disclosure or a functional disclosure.2 12

The reach of a patent into after-arising technology is simply a re-
lation to its high or low inventorship. In cases of high inventorship,
where some feature of the disclosed embodiments is highly general-
ized, after-arising technology can embody the invention. In contrast,
for low inventorship the invention does not extend beyond the specific
embodiments already described. In those cases, patent scope should
not extend into after-arising technology.

Two cases, Schering v. Amgen 213 and Laser Alignment v. Wood-
ruff,2 14 have often been used to explore patent scope as it relates to
after-arising technology. In Schering, the courts refused to interpret
the claim term IFN-a broadly, thus preventing the claim and the pa-
tent from encompassing after-arising variants of the IFN-a protein.215

In contrast, in Laser Alignment, the court interpreted the claim term
"collimated beam of light" broadly, allowing the claim and the patent
to encompass the use of lasers even though lasers were not invented
until after the patent had been filed.216

These seemingly contradictory cases can be reconciled when
viewed from the perspective of the disclosed invention. In short, the
inventor in Schering disclosed a narrow invention that did not extend
beyond the one explicitly disclosed variant of IFN-a.217 In contrast,
the inventor in Laser Alignment disclosed a more generalized method
where the exact source of the collimated beam of light (whether a fo-
cused beam from a traditional lamp or a laser) was not material. 2 18

One case was a narrow invention with no reach into after-arising
technology, while the other was broader allowing some reach into af-
ter-arising technology along the dimension of the light source.

In Schering, the patent at issue related to "recombinant DNA
molecules encoding specific types of human interferon."2 19 In particu-
lar, the patent as a whole and the claims referred to "DNA sequences
which code on expression for a polypeptide of the IFN-a type [of inter-
feron] ."220 Interferon, we now know, is a class of proteins that play an

212. See supra notes 22-26 and accompanying text.
213. Schering Corp. v. Amgen Inc., 222 F.3d 1347 (Fed. Cir. 2000).
214. Laser Alignment, Inc. v. Woodruff & Sons, Inc., 491 F.2d 866 (7th Cir. 1974).
215. See Schering Corp., 222 F.3d at 1352-55.
216. See Laser Alignment, 491 F.2d at 873-74.
217. See Schering Corp., 222 F.3d at 1353.
218. See Laser Alignment, 491 F.2d at 868-69.
219. Schering Corp., 222 F.3d at 1349.
220. Id. at 1350.
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important role in our bodies' own antiviral defenses. 22 ' At the time
the inventor in Schering filed his patent, much of this was not yet
known. But soon, "[t]he scientific meaning of 'IFN-a' evolved with
new discoveries. Specifically, the scientific community learned that
leukocytes produce more than a single interferon polypeptide."2 22

One of the main issues in the case then became whether the claim
term IFN-a should be interpreted narrowly to include only the pro-
tein explicitly disclosed by the inventor, or whether it should be in-
terpreted broadly according to its more modern meaning. The correct
answer is to first understand the disclosed invention, determining
whether it is narrow or broad, and then to attempt to interpret the
claim term as consistently as possible with the disclosed invention. 22 3

In this case, the patent itself made clear that the successful embodi-
ment was one that was found by a trial-and-error screening pro-
cess.2 24 And without any significant ability to generalize other solu-
tions, the court concluded that "[e]ven a cursory review of the claims
reveals that they recite the specific recombinant DNA inserts isolated
by Dr. Weissmann, and their use."22 ' Ultimately, the court "inter-
pret[ed] the claim term 'IFN-a' in light of the patent's written de-
scription. The written description clarifies that Dr. Weissmann made
no attempt to broaden his invention to cover polypeptides not discov-
ered at the time of his patent application."226 The court looked to the
patent and found a narrow invention without any alternatives dis-
closed, and the claims were rightfully interpreted narrowly. The
court concluded that "[t]o grant broader coverage would reward Dr.
Weissmann for inventions he did not make."227

In contrast in Laser Alignment, the court interpreted a claim term
broadly allowing it to encompass after-arising technology. 228 As re-
layed by the court, the patent disclosed "a method and means for lay-
ing [a] pipeline on a selected grade line by resort to establishing a
light beam line of reference." 22 9 The patent described a method by
which a "collimated beam of light" is used as a reference line that al-
lows pipe to be laid along a prescribed gradient. 2

3
0 The patent itself

disclosed that:

221. THOMAS J. KINDT, ET. AL., KUBY IMMUNOLOGY 9 (6th ed. 2007) ("Interferon compris-
es a group of proteins produced by virus-infected cells. Among the many functions of the in-
terferons is the ability to bind to nearby cells and induce a generalized antiviral state.").

222. Schering Corp., 222 F.3d at 1353.
223. See Liivak, supra note 9, at 36.
224. U.S. Patent No. 4,530,901 col.10 11.5-6 (filed Feb. 4, 1980) ("[T]he isolation of an

active clone is a 'needle in a haystack' screening process.").
225. Schering Corp., 222 F.3d at 1351.
226. Id. at 1352.
227. Id. at 1354.
228. Laser Alignment, Inc. v. Woodruff & Sons, Inc., 491 F.2d 866 (7th Cir. 1974).
229. Id. at 868.
230. Id. at 868-69.
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The projector is provided with the well-known pin hole aperture
and condensing lens (not shown) for projecting a beam of light hav-
ing parallel rays. The beam of light is pencil-like in diameter and
the light source is of a high candlepower adequate to project the
beam a distance of up to 400 feet.231

And in describing the patented method, the claims require the step of
"projecting a collimated narrow beam of light from said source posi-
tion along the selected axis."23 2

The defendant was using a near-identical method, but used a laser
rather than the lamp and lens explicitly disclosed in the patent. The
district court held that the "defendants had not infringed" because
"[t]he use of a beam generated by a laser in a method of laying sewer
pipe cannot infringe a claim directed to use of a collimated beam of
light contained in a patent whose application was filed before the in-
vention of the laser."233 The appellate court reversed, holding that:

A fair reading of the Trice claims indicates that Trice's invention
consisted of a method of, not an apparatus for, laying underground
pipe by projecting any collimated narrow beam of light through
pipes as a reference line, the intercept of which with a translucent
target provides a guide for the laying of such pipes. We find no real
dispute in the record of the fact that the laser beam used by the
defendants was a collimated narrow beam of light. 234

By using more generic language like "collimated beam of light"
and by explicitly describing how the technology of the time could be
adapted to produce a source of collimated light,235 the inventor dis-
closed important functions that the light source should satisfy. In
those few words, the inventor disclosed an invention that was broad-
er than the exact method and particular equipment available at the
time the patent was filed. As "to the collimated beam of light," the
invention disclosed in the patent in Laser Alignment was broad
enough to encompass a method that employed a laser.

In short, the current, seemingly confusing state of after-arising
patent scope can be explained and rationalized as simply an attempt
to allow the patentee to receive the full scope of their disclosed inven-
tion. For broad inventorship this means, at times, allowing claim scope
to grow to include some after-arising technology. For narrow inventor-
ship though, patent law should generally avoid allowing patent scope
from reaching after-arising embodiments. In either case, patent law
is just trying to protect the invention disclosed in the patent.

231. U.S. Patent No. 3,116,557 col.4 11.44-49 (filed Dec. 4, 1957).
232. Id. at col.6 11.15-19.
233. Laser Alignment, 491 F.2d at 871.
234. Id. at 872.
235. '557 Patent col.6 11.15-19 (describing using a condensing lens (not shown) for pro-

jecting a beam of light having parallel rays).
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V. NORMATIVE PATENT POLICY AND LIMITING

SCOPE TO THE INVENTION

Arguing that the invention, and thereby patent scope, is limited to
the set of embodiments disclosed in the patent raises important ques-
tions. Can that limit really be defended as a policy matter? The
conventional wisdom surely seems to suggest that patent scope can-
not be so narrowly limited. Yet proving such an assertion is often
much harder.2 36

But before considering the normative case for the invention as a
limit for patent scope, it is worth emphasizing the conclusions of the
past few Parts. Those Parts aimed to show that the invention was a
more sophisticated and better-developed concept than is generally
thought. Importantly, the invention was shown to be able to explain
much of the variations in patent scope including variations in the
reach of patent scope into after-arising technology.

And though many worry that the invention is too narrow of a con-
cept, the previous Parts showed that the invention could, in many
cases, be broad. In fact, for a point of comparison, Ed Kitch's prospect
theory is often cited as the theory that provides normative support
for broad patents. And yet in his foundational article Kitch laid out
his understanding of the "hornbook rule" that an "inventor may not
claim more than he has invented."2 3 7 He noted that a patent claim
could extend to:

[A]n abstraction and generalization of an indefinitely large num-
ber of concrete, physical objects. Thus to illustrate from a nine-
teenth-century case, an inventor could claim a process of separat-
ing fats into glycerine and stearic, margaric and oleic acids
through the use of heat, pressure, and water at any temperature
and in any apparatus that would work. 238

This description does not sound that far off from the description of
the disclosed invention provided here.

In addition to the descriptive arguments, this Part will proceed to
provide the more difficult normative arguments that support limiting
patent scope to the disclosed invention. To make that case this Part
focuses on a comparative analysis: Should the patent system limit
patent scope to the disclosed invention, or should it extend patent
scope further to cover embodiments not invented or disclosed by the
patentee? As will be shown below, there are strong arguments that a
system that extends protection beyond the invention will be costlier

236. See Oskar Liivak, Maturing Patent Theory from Industrial Policy to Intellectual
Property, 86 TUL. L. REV. 1163 (2012) (arguing that the current incentive narrative inher-
ently makes definitive policy planning impossible).

237. Kitch, supra note 42, at 268.
238. Id.
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and there appear to be no additional benefits from that protection
that could offset those additional costs. As a result, in addition to the
doctrinal arguments made above, there is strong normative case for
limiting patent scope to the disclosed invention.

A. Limiting to the Invention: Reducing Costs Through
Boundary Clarity

In their book, Patent Failure, Michael Meurer and James Bessen
develop an empirical assessment of the patent system. 23 9 Though a
societal cost-benefit analysis of the patent system as a whole has
been notoriously elusive, Meurer and Bessen set their sights on a
narrower, more manageable cost-benefit analysis. They examine the
costs and benefits associated with the one group that surely benefits
from the current patent system: inventors. 24 0 As the presumptive di-
rect beneficiaries of the lucrative patent grant, inventors should sure-
ly benefit from the patent system. Yet in a startling result, Meurer
and Bessen show that for the average patent holder the costs of the
current system outweigh the benefits.2 41 The patent system is failing
even the one group the system ostensibly aims to subsidize.

In diagnosing the reasons for this, Meurer and Bessen lay blame
on the patent system's inability to provide clear public notice of pa-
tent boundaries. They argue that the doctrines that determine patent
scope are "unpredictable." 242 Claims and patent scope have become
what the Supreme Court long ago feared: "a nose of wax which may
be turned and twisted in any direction." 2 43 Meurer and Bessen note
that today "[t]here is . . . no reliable way of determining patent
boundaries short of litigation."24 4 Not only are the boundaries unclear
and "fuzzy,"245 but also many areas of technology are burdened with
numerous broad and-more importantly-overlapping patents. Every
one of these overlapping patents arms each patent holder with the
right to hold-up the underlying productive activity. With patent trials
regularly costing millions of dollars in legal fees, even inventors ap-
pear to be choking on the uncertainty and excess of the current pa-
tent system. They conclude that, "the main goal of [patent] reform
should be to improve patent notice."2 46

As I have argued here and elsewhere, confining a patent's exclu-
sive rights to the disclosed invention (i.e. the set of embodiments dis-

239. BESSEN & MEURER, supra note 2.
240. Id. at 3-4.
241. See id. at 14-15.
242. Id. at 10.
243. White v. Dunbar, 119 U.S. 47, 51 (1886).
244. BESSEN & MEURER, supra note 2, at 10.
245. Id.
246. Id. at 236.
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closed in the patent) will help the efficiency and clarity of patent
law's public notice function. 247 The rule helps provide more predicta-
ble and stable claim interpretation as claims would be interpreted to
circumscribe only embodiments disclosed. As boundary vagueness is
one of the major contributors to patent law's current problems, this
improved boundary delineation is an important advance.

B. No Certain Benefits Beyond the Invention

Concluding, as the previous Part did, that there are additional
costs to extending patent protection beyond the invention does not
end the discussion. If that broader patent system could show that it
also provides additional offsetting benefits above and beyond its ad-
ditional costs, then such a broad theory could still be supported on
policy grounds. 2 48 Indeed many worry that a narrower system just
cannot provide the same benefits of the broader system. 249

This Part goes looking for those benefits and cannot find them. As
the patent system is generally seen as a system for providing incen-
tives to inventors, this comparative benefit analysis first considers
the aggregate incentives provided to inventors as whole. When look-
ing at the collective group of inventors, this Part finds that there is
no benefit from the broader system. Different specific inventors will
benefit from that broad protection (namely those who are lucky
enough to get those broad claims), but in aggregate the class of in-
ventors is no better off with broader protection.

In other words, patent protection beyond the actual invention is
just a wealth transfer among inventors. To see this, consider the fac-
tors needed to realize revenue from a patent whose scope exceeds the
patentee's actual invention. In that case, a revenue stream only be-
comes available when someone else invents one of the embodiments
claimed but not invented by the earlier patentee. As that second in-
ventor begins to capitalize on their invention, the broad patent allows
the first inventor to receive some fraction of that revenue stream.
That revenue stream diverted to the first inventor is coming from the
second inventor. This broader patent system only manages to trans-
fer wealth between inventors. On the whole, inventors as a group are
no better off with the broader rule.

247. See Liivak, supra note 9; see also Chiang, supra note 38; Cotropia, supra note 39
(agreeing that benefits could accrue to using this notion of the invention but ultimately
abandoning it for what he perceives to be both descriptive and normative ill fit).

248. Even if such a system could make normative claims, it would require quite a strained
reading of the statute, and would require ignoring a multitude of Supreme Court precedents.

249. See supra notes 31-40 and accompanying text; see also Oskar Liivak, Maintaining
Competition in Copying: Narrowing the Scope of Gene Patents, 41 U.C. DAVIS L. REV.
201-03 (2008).
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From that aggregate analysis, there are sure to be higher costs
from protection beyond the invention, and yet there are not any obvi-
ous aggregate benefits for inventors. Yet that still does not complete
the analysis of comparative benefits. It is possible that the distribu-
tion of incentives between earlier and later inventors matters. In
other words, perhaps initial inventors need larger incentives beyond
their actual invention while later inventors need fewer incentives
and should be obligated to subsidize the initial inventor. I now look to
that possibility and find little support.

C. Do Initial Inventors Need More?

One possible rationale for extending patent protection beyond the
invention (despite its aggregate inability to generate more incentives
for inventors) depends on a free riding argument. Perhaps the second
inventor copied and improved on the initial invention. But for that
initial invention we might not have the second invention at all. This
could provide the basis for a narrative where initial inventors require
more protection. Yet recent research has shown that only a small
fraction of patent cases (about 10 percent) involve any allegation that
the defendant actually copied from the inventor. 25 0 Second-arriving
inventors rarely copy from earlier inventors.2 5

1 In addition, if there
were copying of the technological embodiments disclosed in the pa-
tent, then protection limited to those embodiments would be enough
to police that copying.

Relatedly, broad patent protection has been rationalized on the
reasonable attempt to avoid duplication of research and development
costs. To the extent we worry about one inventor redundantly ex-
pending resources inventing something already invented by another,
we cannot use that worry to justify patent scope beyond the inven-
tion. Later inventors, inventing in the space beyond the invention of
the first inventor, are certainly not inefficiently reinventing the
wheel. They are by definition inventing something that the initial
inventor did not.

In short, though there are some worries about narrowing patent
scope, there are no verifiable benefits from extending patent scope
beyond the invention. Yet there certainly are costs. Further recalling
the fairly certain benefits of allowing claim scope to be drawn with
more clarity and predictability, the normative arguments for extend-
ing patent protection beyond the invention are unpersuasive.

250. Christopher A. Cotropia & Mark A. Lemley, Copying in Patent Law, 87 N.C. L.
REV. 1421, 1443 (2009).

251. See id. at 1458-61.
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D. Beyond the Incentive Narrative

The above normative arguments are based within the framework
of the current dominant incentive based narrative where the scope of
exclusion determines in large part the incentives doled out by the
patent system. In other work I have strongly criticized the intracta-
bility and inherent animosity generated by that view. And indeed
because of that intractability, it is hard, if not impossible, to conclu-
sively prove that exclusion over the "patented invention" will provide
incentives that delivers the optimal amount of incentive activity. As
discussed above, the best that can be done is a comparative analysis.
In recent work I have suggested abandoning the incentive narrative
and instead consider the patent system as backing a market in in-
ventions;25 2 an inherent feature of that narrative is exclusion that
need not extend beyond the patented invention. In short, in that nar-
rative patent scope need not be justified as the optimal balance of
costs and benefits from exclusion. 25 3

VI. CONCLUSION

The invention is a critically important concept for patent law gen-
erally and especially for patent scope. As shown above, the historic
notions of the invention, and in particular its interaction with the
principle of the invention, are up to this challenge. It can provide a
conceptual framework for drawing predictable patent boundaries
while still granting descriptively accurate patent scope. By thinking
of inventions as existing along a continuum between broad and nar-
row inventorship, determined by the number of embodiments dis-
closed, the invention can explain the large variation in patent scope
decisions. It can provide objective evidence for patent scope while still
allowing patent scope to encompass after-arising technology. The in-
vention can provide much needed clarity and predictability to patent
scope determinations.

252. See Oskar Liivak, Establishing an Island of Patent Sanity, BROOK. L. REV.
(forthcoming 2013).

253. See id.
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