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Abstract

The patent statutes expressly authorize patents for improvements to earlier
inventions but they do not address the allocation of rights between the patents for
the original invetions and the improvementdNumerous cases have held that
improvementgan give rise to blocking patents in which the permission of the
patenteeson both the original invention and the improvement is requfied
either patentee or anyone else to makee um sell the improvement.
Unfortunately, bocking patents may lead to costly negotiations and create the
possibility of deadlock in whicmobody can exploit an improvementThe
enactment of the nonobviousness requirement for patentability in 1952 sppear
have eliminatedblocking paterd on improvemest however, because an
improvement cannot be both nonobvious and withenscope of patent protection
for the original invention. @Gnsequently, cases prior to 1952 that recognize
blocking patentson impovementsare no longer controlling or persuasive

Neverthelessseveralcases arising out of the massive litigatiom t he 197006 s

1 9 8 (b¢es the patent rights to polypropylerdeveloped a theory ofhe
enablementequirement for patentabilitthat would permit blocking patents for
improvementsThis precedent has beesubstantiallyundercut bya number of
recent Federal Circuit decisionghough As a result,blocking patents now
appear to be limited to patents for processes for making or usindupt® that

are subject to patents and to combinations of components that are separately
patented.

Professor of Law. The University of Tulsa College of Law
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l. Introduction

Technologicaprogress is generally cumulative. Most often, inventors rely on the
discoveries of others to make a new discovery, andespd¥ discovery is really a combination
of the old with the new. When this is so, the issue of how to allocate intellectual property rights
between the former and later inventors may ari€viously, here are tradeoffs.Granting all
the intellectuaproperty rights to the first inventor (or inventors, if the later inventor relies on
multiple prior inventors) removes the incentive for the later inventonaie the new discovery
because the first inventarould reap all the rewardsdm boththeinitial andnew discoveaes
If the first inventor lackeitherthe expertiseor sufficient incentiveo make the new discovery,
thenthere may be nscientific progress.

On the other hand, granting all the intellector@pertyrights to the later inventanay
remove at least some of the incentive for the first inventorake the original discovery.
While the first inventostill would havethe benefit of intellectual property rights from the
original discovery, these may not be very valuable if tlve discoveryproduces competition or
renderghe original discovery obsoletelacking the benefit of intellectual property rights from
the new discovery coulashake enough of a difference that the first inventor would lack sufficient

incentive to make theriginal discovenyn the first placé Againthere may be no

! See generallBuzanne ScotchmeBtanding on the Shoulders of GignEumulative
Research and the Patent La®J.ECON.PErsk 29, 30 (1991) (fAThe <chal
innovators fully for the technological foundation they provide to later innovators, buvéndre
| ater innovators adequately for their 1 mprove

2 Jerry R. Green& Suzanne ScotchmeiQn the Division of Profit in Sequential
Innovation 26 RAND J.ECON. 20, 20 (1995) (A[T] he scldes al v a
the net social value of the applications it facilitates. If the first innovator does not collect that
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technologicaprogress, especially if threew discovery would not have been possible without the
original discovery.

It would appear that allocation of intellectual property rights wouddire consideration
of a variety of factors. These would probably incltiie relative significance of the
contributions of the first and second inventors as welh@payoffseach of them needs to
recover their costs of making their respective disdeseBoth are difficult to ascertain.

Copyright law awards all the intellectual property rights tdfitlsé creator of an original
work of authorship. In contrastpatent law authorizesanventorof an improvement to an
original inventionto obtaina patent on thenprovementprovided that thenprovement
satisfies the standaréisr patentability* A possible reason for this differencethistthe range
of potential works of authorship greatethanthe range of improvementsr inventions. Te
range of potential works of authorship is limited only by the imagination of the author. The
author of a screenplay about a sports figure does not have to use the character of Rocky Balboa
for example, but is free to make up an original charactete@yilvester Stallone retains all the
rights to develop derivative works based onRoekycharactef. Thus, the ability of later
authors to obtain intellectual property rights for their new works of authorship is not

irretrievablyconstrained by awandg all the intellectual property rights to the first creator of an

value as profit, he might not invest even if the combined profit of the innovations exceeds the
combined costs. 0).

%  See, e.g.Mulcahy v. (heetah Learning LLC, 386 F.3d 849, 852 (8th Cir. 2000)

(A B] ecause the owner of the original copyri
works, the creator of an original derivative work is only entitled to a copyright if she had
permissiontcu s e t he copyrighted work. o) ; Schrock v.

2d 990, 996 (N.D. Ill. 2008) (same).

4 See3 5 u. S. C. A 101 (2000) (authorizing
i mprovement 0o of an i nventovement).t o obtain a pate

> SeeAnderson v. Stallone, 1989 WL 206431 (C.D. Cal.).
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original work of authorshipPatentable inventions, on the other hand, are constrained by the
laws ofnature, because they must actually work to be paterftaBle.inventor is not as feeto

make up an improvement that does not rely on an original invention as a later author is to create
a work of authorship that does not rely on an original work of author&@pordingly, there

may begreater justification for awarding intellectual pssty rights to the inventor of an
improvement than there fsr awarding them to the author of a derivative wbrk.

While an inventor ban improvement to an original invention may receive a patent, the
patent on the improvemeosduld potentiallybe sibject to a patent on the original invention. In
these circumstances, neither the inventor of the improvement nor the inventor of the original
inventionwould be allowed to make, useffer to sell,or sell the improvement without the
consent of the othér The patent on the improvememould block the inventor of the original
invention from practicing the improvement without permission of the inventor of the
improvement, and if the improvement is within the scope of the patent on the original invention,
the patent on the original inventigrould block the inventor of the improvement from

practicing the improvement without permission of the inventor of the improvement. Third

® See35 U.S.C. §§ 101 (requiring invention to be useful), 112 (requiring patent

application to contain a written description of the invention that enables a person of ordinary
skill in the area to make and use the invention).

! For a more thorough analysis of the different treatments of improvements to

inventions in patent law and derivative works in copyright law, see Mark A. Lenley,

Economics of Improvement in Intelleat Property Law 75 TeEX. L. REv. 989 (1997). Professor

Lemley calls the reason presented in the text for the differing treatment of improvements under
patent and copyright | aw Id. at 4034381 iHE Al rcansiders wo r k s
three aditional justifications for the differing treatment that he calls the moral rights, balance of
power, and market power argumentsl. at 103134, 103842. He ultimately rejects all these
arguments and concludes that copyright law should be modifiechforoo more closely to the

patent law approach for allocating intellectual property rights in improvemddtsat 1044,

1069, 1084.

8  35U.S.C. § 271(a) (2000).



parties who wiskdto practice the invention on the improvemeatuld have ta@et permission

from both inventors. Consequently, the first and second invemtarsl share the intellectual
property rights in the patent on the improvement with the allocation of the licensing revenue left
to negotiation between them.

The situations an example of a bilateral monopalywhich two parties have to bargain
with each other over something of vafuén the absence of a market to determine a price within
the bargaining range, the parties to a bilateral monagmlidincur substantial is to arrive at
a settlement poinor theycouldbe unable to settle with each other at all. Similarly, two
inventorswith blocking patentsouldbe unable to agree on the allocation of their intellectual
property rights in the improvement with theukdhat neither they nor any third partissuld
beable to make, use, offer to sell, or sell the improvement. Blocking patrttherefore
interfere withtechnologicaprogress?

Whether a patent on an original invention blocks a patent onrariaémtion depends on
the scope of the patent on the original invention and whether théhlaation comes within
the scope of the patent on the original inventiGenerally, the scope of a patent depends on its
claims, which are found at the endtleé specification in the patent applicatiordahe issued

patent! Usually a patent attorney will draft patent claims as broadly as possible in order to

°  For discussions of bilateral monopoly, see Matter of Hopkins, 102 F.3d 31{7tB15

Cir. 1996) (Posner, J.pverruled on other ground#\ssociates Commercial Corp. v. Rush, 520
U.S. 953 (1997); Walgreen Co. v. Sara Creek Property Co., 996 F.2d 273, 276 (7th Cir. 1992)
(Posner, J.); Richard A. PosnEGoNoMIC ANALYSIS OF LAw 62, 59798 (7" ed. 2007).

19 For examples of blocking patents interfering with progress in the early electrical

lighting industry and the development of automobile, aircraft, and radio technology, and see
Robert P. Merges & Richard R. Nels@r the Compleconomics of Patent Scqf0 CoLum.
L. Rev. 839, 88593 (1990).

1 The patent case law has also developed a doctrine of equivalents, which in some

cases may extend the range of a patent beyond the literal scope of the claims. The additional
range fom the doctrine of equivalents is limited to insubstantial variations that perform the same
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maximize the coverage of the paterthere are a number of constraints, however, on the scope
of daims available to a patent drafter.

On the one hand, the scope of claims is constrained by the prior art in the field. The
requirement of novelty, for example, bars claims from encroaching on inventions that were
known or used by others in the Unit8thtes, or that were described in a printed publication
anywhere in the world bef or®¥Inadligonphet ent appl i
requirement of nonobviousness bars claionsaninvention whose differences from the prior art
are such that theew inventiorwould have been obvious &person having ordinary skill in the
art at the time the patent applicéinst made thénvention®®

On the other hand, the scope of claims is constrained by the disclosures that the patent
applicant makes in thescification in the patent applicatioithe specification is required to
provide a written description of the invention, as well as the process for making and using it, that
is sufficient to enable any person who is skilled in the art to make and Liseghton* In
addition, the specification must specify the best mode for carrying out the invention that the
inventor contemplatetf.

It would seem thatombiningthe enablement requiremdot an original patent with the
nonobviousness requirement foiater patent would preclude the possibility that the original

patent could block the later patenif. the first inventor failed to provide a written description

function in substantially the same way to produce the same result as the original invention, and it
is therefore dependent on the literal scope of the claims. a@ditional discussion of the
doctrine of equivalest see text accompanying no8ds107, infra.

12 Seed5 U.S.C. § 102(a).
13 See35 U.S.C. § 103(a).
14 Seed5U.S.C. § 112.
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that enabled any person skilled in the art to make and use the later invention, dreatdmeent
requirement would bar tHfest inventorfrom including the later invention in the claims in the
original patent. Consequently, the original patent would not block the later, isgeatise the

later patent would be outside the scope of the origiaent. On the other hand, if the first

inventor did provide a written description that enabled any person skilled in the art to make and
use the later invention, then the later invention must have been known to the first inventor and
the later inventio would have been part of the prior art. Consequently, the second patent would
be invalid on account of the nonobviousness requirement.

Despite this syllogisnthe existence of blocking patents has long been recognized by the
courtsas well as byacadenic commentator® Under the traditionaliew, the patent system
operates under a reward theory in which an inventor is given an exclusive right to practice an
invention in order to capture returns from the investment in research and development in
exchange for full disclosure of the invention so that the public may use the invention after
expiration of' Bdhued Kitchiasshalteiiged this éraditional view with an
alternative theory that he named the prospect th€ofynder the prospetheory, the scope of a
patent should extend beyond what the inventor had accomplished to cover improvements to the

invention that are later developed by othdPsofessor Kitcharguel that theprospect theory

16 see, e.gMerges & Nelsonsupranote 10, at 861n.96, and references cited therein.

7 The Supreme Court provided the following summsyyopsis of the reward theory

in Universal Oil Products Co. v. Globe Oil & Refining C822 U.S. 471, 484 (1944).

As a reward for inventions and to encouragertdesclosure, the United
States offers a seventegear monopoly to an inventor who refrains from keeping
his invention a trade secreBut thequid pro quois disclosure of a process or
device in sufficient detail to enable one skilled in the art totjpethe invention
once the period of the monopoly has expired; and the same precision of disclosure
is likewise essential to warn the industry concerned of the precise scope of the
monopoly asserted.

18 Edmund W. KitchThe Nature of the Patent Syste@J.L. & ECon. 265 (1977).
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would enhance public welfare lgywing unification of control over the development of the

invention to theoriginal inventor,thereby providing theriginal inventor withgreater incentives

to make investments without fear that the fruits of the invention will be appropriated by

competitors?? This prospect theory thus offers a rationale for extending the scope of a patent

beyond the inventoro6s disclosure in the paten
In a recent line of decisionBpweverthe Court of Appeals for the Federal Circuit

appears to have significantly nanred thepermissiblescope of patents to their disclosuf@dt

would seem that a | i kely consequence of the F

to their disclosures would be the elimination of the possibility of blocking pdtents

improvements Nevertheless, there are some circumstances where blocking péitleexist?*
This article begingn Part llby tracing the historical background of blocking patents

Part Il sets outhe enablement, written description and nonobviousmegsrements for

patentability. Part Nanalyzes the most recent example of a blocking patent that has been

upheld by the Federal Circuitthe great polypropylene case. Part V then discusses the recent

line of decisions from the Federal Circuit. Partexamineghe circumstances in which

blocking patentsnay be foungdand is followed by a brief conclusion

19 d. at 27576.

0 SeeSitrick v. Dreamworks, LLC, 516 F.3d 9
Inc. v. BMW of N. Am., Inc., 501 F.3d 1274 (Fed. Cir. 2007); LieBkersheim Co. v. Medrad,
Inc., 481 F.3d 1371 (Be Cir. 2007); Lizardtech, Inc. v. Earth Resource Mapping, Inc., 424 F.3d
1336 (Fed. Cir. 2005); Chiron Corp. v. Genentech, Inc., 363 F.3d 1247 (Fed. Cir. 2004); Plant
Genetic Sys. N.V. v. DeKalb Genetics Corp., 315 F.3d 1335 (Fed. Cir. 2003).

2L Thesewould includeinstances where: 1) a machine or manufacture is made by

combining components, each of which is subject to a patent, and 2) thepateng¢s for
processes to make or usempositions of matter, machines and manufactthras are in turn
subject to patents For a discussion of these circumstances,rsea text accompanying notes
237-244.



I1. Historical Backgrounaf Blocking Patents

The history of blocking patents in the United States appropriately begins with the
following provisionin the Patent Act of 1793:

[A] ny personwho shall have discovered an improvement in the principle of any

machine, or in the process of any composition of matter, which shall

have been patented, and shall have obtained a patent for such improvement,

he shdlnot be at liberty to make, use or vend the original discovery,

nor shall the first inventor be at liberty to use the improvement?
The Supreme Court examined this provisiouans v. Eatof® a case involving a patent on an
improved version of anachine for used for manufacturing flour called a Hopperboy. The
patentee contended that the patent was for the whole of the improved Hopperboy, or
alternatively, for only the improvement in the Hopperboy that the plaintiff developed. The
Courtfirst determined that the plaintiff was not entitled to a patent on the whole of the improved
Hopperboy, because t he pl anadditionftdti@e previomsv ent i on
embodiment of thélopperboy?* The Court then decided that the plaintiff weax entitled to a
patent on his improvement of the Hopperboy, because he had noiespetiat the
improvement was. The plaintiff had described the whole of the improved Hopperboy, but the

Court ruled that he was required to describe what his own wreprent was in order to obtain a

patent on the improvemefh.

22 Act of Feb. 21, 1793, ch. 11, § 2, 1 Stat. 318, 321.
23 20 U.S. (7 Wheat.) 356 (1822).

24 |d. at 43031. See alsoNoodcock v. Parker, 3. Cas. 491, 492 (C.C.D. Mass.
1813) (No. 17, 971) (unless the patentee invented a whole new machine, the patent should be
confined to the improvement).

25 20 U.S.at 43235.



The explicit provision for blocking patents was repealed in 13826d it has never been
reenacted. Nevertheless, the courts continued to recognize the principle that an original patent
could Hock the practice of a patent on an improvement to the invention in the original Patent.
The earliest published decision with such a holding probaioisdworth v. Rogerd
AlthoughWoodworthwas decided in 1847, it relied on the Act of 1,/@Bichhad been repealed
over adecade before,or t he pr o pnmesan makeam improvament dm[apatented
invention], . . . while the original term, or renewals of it, exist, without the license of the original
p at e nWoedsvortbwas followed inStar Salt Caster Co. v. Crossmatwhich involved an
agreement allocating royalties between the owner of a patent on an original invention and the
owner of a patent on an improvement to the original invention. In enforcing the agreement, the
court stated:

Two patents of the kind may both be valid where the second is an

improvement upon the first, in which event, if the second includes the first,

neither can lawfully use that of the other without the other's consent. Plainly the

second patent could not beed without the consent of the owner of the first, nor

could the owner of the first patent use the second without the consent of the

owner, as the patent contains an invention which the owner of the first patent

never madé&’

In Cochrane v. Deemgf the Supreme Court held that the defendants infringed a patent

on a process for making flour, even though the defendants made improvements to the patented

process that might themselves have been patentable. ThecQuelttded that that the patented

26 Act of July 4, 1836, ch. 357, § 20, 5 Stat. 117, 125.

2 SeeWilliam Redin WoodwardDefiniteness and Particularity in Patent Clain#6

MIcH. L. Rev. 755, 76768 (1948).
28 30 F. Cas. 581 (C.C.D. Me. 1847) (No. 18,018).
29 22 F. Cas. 1132 (C.C.D. Mass 1878) (No. 13,321).
% 1d. at 1135.
31 94 U.S. 780 (16).
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inventionwasfiat the bottomaft he def endantsd i mprovements, an
appropriate the patent fAeven though [the pate
enveloped in very important and material improvements of theird3tvn.
The Supreme Courtext addressed the relationship between original and improvement
patents irCantrell v. Wallick®®> One of the defenses that was raisethepatent infringement
action was that the patent was invalid because the invention was not entirely novetebdt ins
was an improvement on an earlier patented invention. Rejecting this argument, the Court
explained:
Two patents may both be valid when the second is an improvement on the first, in
which event, if the second includes the first, neither of the atenpees can
lawfully use the invention of the other without the other's consstar Salt
Caster Co. v. Crossmad Cliff. 568. Therefore letters patent for an improvement
on a patented invention cannot be declared void because they include such
patened inventior®*
In Herman v. Youngstown Car Manufacturing &thetrial courtrelied on the fact that
the defendant was licensed under a patent on an improvement in concluding that the defendant
did not infringe a patent on an original invention. dmarsing, th&ixth Circuit Court of
Appealsexplained thattht r i al ¢ o u wds based oreadundamdantal @rrdi patent is
not the grant of a right to make or use or skltoes not, directly or indirectly, imply any such
right. It grantsonly the right to exclude othetd® The appellate court continued by noting that

many patents are granted in a field that is covered by a prior generic or basic patent, and that

these patents are tributary to the prior patent and cannot be practiceat witivtense from the

% 1d. at787.

33117 U.S. 689 (1886).

3 1d. at 694.

% 191 F. 59 (6th Cir. 1911).
% 1d. at 584.

11



owner of the prior patent’ The court also explained thaten thougliheissuance oén
improvement patenndicates thathere is a patentable difference between the improvement and
originalinvention the exisénce of a patentébdifference does not negative infringement,
because the improvement could still be based on the original invéhtion.

The Supreme Court has dealt with the subject of blocking paiteotsly one other case
besidesCochraneandCantrell: Temco Electric Mr Co. v. Apco Manufacturing C8. The
plaintiff was the assignee of a patent issued to Ralph and William Thompson for shock absorbers
on motor vehicles. The Thompson patenblved combining relatively high frequency coiled
springs with theelativelylow frequency leaf springs that were originally built into motor
vehicles. See Figure 1 belovBecause the coiled springs and leaf springs oscillated at different
frequencies, their oscillations interfered with each othetegetherthetwo springsquickly

absorbed vibrations from the road.

/ \_J

The Thompson Patent

37 |d. at 58485.
% 1d. at 585.
39 375 U.S. 319 (1928).
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The Thompson shock absorbers were quite successful, but after several years, it was
observed that the ceill springs were wearing out because of friction betweesptiregs and the
casings in which they moved when the vehimelywas tilted by an uneven loadlhe solution
to this problem was to attach the metal guideshe coiled springs the vehicleaxle so that the
springswould movein a verticaldiredion and to attach thed inside the coiled springs to the
leaf springs with a pivot so that theaf springs and vehicle body could tilt without affecting the
vertical orientation of theoiled sprigs. See Figure 2 below. The Thomgsappliedor a
patent for this improvemenmd their shock absorbersut the Patent Office determined in an
interference proceeding that William Storrie had priooityaccount of a patent application filed
six monhs after thassuance of theriginal Thompson patent The Patent Office therefore
issued the patent for the improvemenStorrie?® Storrie licensed his patent to the defendant,
and the defendamaisedthe license from Storrias a defensethephi nt i f f 6s acti on
infringement of the Thompson patent. Citl@gchraneandCantrell, the Supreme Court
rejected t hi slitigiwelf estabbsked that anliniproverecandot apgropriate the
basic patent of another, and that the improvehauit a license is an infringer, and may be sued

as such™

40 1d. at 325.
41 1d. at 328.
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The Storrie Patent

After theTemcodecision, the lower federal courts followed the principle that a patent on
an original patent couldlock the practice of a patent on an improvement. For example, the
Second Circuit Court of Appealscognized the possibility of blocking patentdNiew Jersey
Zinc Co. v. Singmastéfe x p | a iTmeiprioigpatenfee cannot use the improvement without
the consent of the improver, and the latter cannot use the original invention without the consent
of the former®® Similarly, in Wine Railway Appliance Co. v. Baltimore & O.R. &ldhe
Fourth Ci r c uisperfedlyveel setted that a deeiithiclh embodies the principles
of a basic patent as well as one for an improvement infringebotfihe Fifth Circuit declared
in Zachos v. SherwilvilliamsCo*t hat fan i mprover must respect
whi ch he *iammaffimed & jsdgndent finding that the owner of an improvement patent

infringed an original patent.

4271 F.2d 277 (2nd Cir. B3}).
3 1d. at 279.

* 73 F.2d 312 (4th Cir. 1935).
% 1d. at 31516.

%6164 F.2d 234 (5th Cir. 1948).
47 1d. at 235.
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The Federal Circuit has also recognized the possibility of blocking patents on
improvements. IMilliken Research Corp. v. Dan River, Ifi the court commente : Wefiof
course, agree. .that one may not be able to practice the invention protected by a patent directed
to an improvement of another's patented article or method except with a license under the

lattero*

The court expressed the same principlsathematical terms iAtlas Powder Co. v.
E.l. du Pont De Nemours & Ct& fiDu Pont concedes that, if Atlas patents A + B + C and Du
Pont then patents the improvement A + B + C + D, Du Pont is liable to Atlas for any
manufacture, use, or sale of A + B +@ because the latter directly infringes claims to A + B +
C.o>* Similarly, the court remarked ifiexas Instruments, Inc. v. United States International
Trade Commissiarf fiDevices that have been modified to such an extent that the modification
may be sparately patented may nonetheless infringe the claims of the basicigatent.

While recognizing blocking cases on improvements, these cases did not atttieztise

enablement requiremefifor the original patents or the nonobviousness requiremertidor t

improvement patents. The enablemamd written descriptiorequiremerdg may place

48739 F.2d 587 (Fed. Cir. 1984).
49 |d. at 594 (dictum).
0 750 F.2d 1569 (Fed. Cir. 1984).

>l |d.at1B 0 . The Federal Circuit upheld the
literal infringement but that there was infringement under the doctrine of equivalents.

2 805 F.2d 1558 (Fed. Cir. 1986).

3 |d. at 1563. For additional cases recogmzblocking patents on improvements, see

5 DONALD S.CHIsuMm, CHISUM ON PATENTS 8§ 16.02 [1][a] (2007).

> The Atlas Powdercase,supratext accompanying notes 50-51, did actually discuss

enablement of the claims in the original patent and decided that the enablement esguvas

satisfied for them. The improvement did not literally infringe those claims, however. Instead,

the court found infringement under the doctrine of equivalents, and it ruled that the enablement
requirement was not applicable to infringement unterdoctrine of equivalents. 750 F.2d at
1581. Therefore, the court did not address
by the specification in the original patent.
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significant limitations on the scope of claimsamoriginal patentandthe nonobviousness
requirement may limit the validity of an improvement patent. Consequémbe requirements
may affect whether an improvement patent infesgan original patent. Thellowing section

discusses the enablemgntitten descriptiomonobviousness requirements for blocking patents.

[l The Enablemenwritten DescriptiorandNonobviousnesRequirements

The requirement that a patent specification must include a description sufficient to enable
a person skilled in the art to make and use the invention has been a part of the patent law since
the first patent statute of 1790. In 1847, the Supreme Court ruled that as a result of this
requirementa patent for a new composition of matter would be void if the specification only
identified the substances that were to be combined without stating their relative proportions, or if
it stated the proportions ambiguou3lyOt h e r wd oseecould fise the invention without first
ascertaining by experiment the exact proportion of the different ingredients required to produce
the result intended to be obtaind.

Several years later, tl8&ipreme Court applied the enablement requirement to limit the
permissible scope of patent claim©© d Re i | | y®whichinlved Samuel Morsé s
patent for the telegraphT he Supr eme Court upheld the patent
referenced th description of the invention in the specificatamm d it af fi rmed t he
injunction for infringement of them. The Court atdecided howeverthat the eighth claim was

void for failure to satisfy the enablement requirement. In this lash cthe patent sought to

> Act of April 10, 1790, ch. 7, § 2, 1 Stat. 109, 110.
6 Wood v. Urderhill, 46 U.S. (5 How.) 1 (1847).

> 1d. at 6.

8 56 U.S. (15 How.) 62 (1853).
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cover not only the particular invention described in the specificatenthe telegraphyut also
all improvements on it. The claim read:
Eighth. I do not propose to limit myself to the specific machinery, or parts

of machirery, described in the foregoing specifications and claims; the essence of

my invention being the use of the motive power of the electric or galvanic current,

which | call electremagnetism, however developed, for making or printing

intelligible characterdetters, or signs, at any distances, being a new application

of that power, of which | claim to be the first inventor or discovéted.
This claim would have covered future technologies, such as radio and telewisicinMorse
had not invented. The Cdlheldthat he pat entee c¢cl ai med Awhat he
manner r equi r e dapdentfor sach a daimaisad stronghaforbidilen by the act
of Congress, as if some other person had invented it beforéhim.

The enablement reqeiment also limited the permissible scope of claimSansolidated
Electric Light Co. v. McKeesport Light G.which involveda patenfor incandescent lights
issued tdVilliam E. Sawyer andAlbon Man. The specification described the invention as using
an incandescent conductmnsistingf of car bon made from a vegetab
a transparent sealed vessel from which oxygen was excludée. patent had four claims. The
first cl ai imandessing toaductoiifpran etectamp, of carbonized fibrous or
textile material, and of an arch or horseshoe shape, substantially as hereinbeforeet forthh e
t hird cl ai nncam@escing conductdr[fot gn blectric lamp, formed of carbonized

paper, substantially as des@itp®> The specification alssaidthat in the practice of the

invention, the inventors had used carbonized paper and wood carbon of varying shapes and

contours.
% |d. at 86.
0 |d. at 120.
1 159 U.S. 465 (1895).
2 |d. at 468.
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The plaintiff alleged that the defendant infringed the first claim by using an incantlescen
light bulb supplied by the Edison Electric Company that mid@ndescent conductor made of
bamboo. The Supreme Court decided that the first claim violated the enablement requirement
because it was overbroad. It reasoned that the permissible $@piondepended on how
generic the relevant characteristic was over the range of the claim. The Court explained:

If, for instance, minerals or porcelains had always been used for a particular

purpose, and a person should take out a patent for arsartitde of wood, and

woods generally were adapted to that purpose, the claim might not be too broad,

though defendant used wood of a different kind from that of the patdBite:éf

woods generally were not adapted to the purpose, and yet the patahtee h

discovered a wood possessing certain qualities, which gave it a peculiar fitness for

such purpose, it would not constitute an infringement for another to discover and
use a different kind of wood, which was found to contain similar or superior

qualities
The Court pointed out that Thomas Edison had discovered that a particulas spbaimboo
wasoptimalfor serving asan inrcandescent conductor in a light bulb only after testing many
types of plants over a period of several monthsoncluded thathe specification did not enable
persos skilled in theart to practice the invention over the range of the first claim without a
substantial amount of experimentatibecause the specification did not disclose which fibrous
or textile materia weresuitablefor use as an incandescent condu@tor.

The issue of the permissible scope of claims often arises with respect to patents on
chemical compositions where an inverttasdiscoveedone or more particular compositions
(i.e., species) and seeks to ainta broader patent on a categomy.(a genus) of chemical

compositions.For example, irCorona Cord Tire Co. v. Dovan Chemical Cqfpthe patented

invention was for a process for vulcanizing rubber more rapidly using a particular chemical,

%3 1d. at 472.
® 1d. at 475.
5 276 U.S. 358 (1928).
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diphenylgianidine The patent included claims involving not odiphenylguanidingbut also
the class of chemicals callddsubstituted guanidinesvhich included not only
diphenylguanidindut also between fifty and one hundred other chemicals. Following the
Consolidated Electric Light Caase, the Supreme Court held that the claims for the class of
disubstituted guanidinegas invalid because the patentee had made no showing that there was
fiany general quality common wisubstituted guanidineshich madehemall effectived for use
in theprocess of the inventidii. The decision pointed out that it had been establishea that
number of the chemicals in tlieassthat was claimeevere not effective In addition,other
members of the class had bekscoveredand beemsed to accelerate the process of vulcanizing
rubber before the filing of the patent application.

TheCorona Cord Tire Cocase suggests that a patentee must show that every species in
a class must have the characteristics needed for use mvérgion in order for the patentee to
claim the genus.The lower courts have not required such a showing, however, as long as the
specification is sufficient to enable a person of ordis&il} in the artto make and use the
inventionover the range dhe claimwithout undue experimentation In re Ellis®” provides an
example. The inventiowas for pant removers that contained solveb&donging taa class of
chemicals called ketonic derivatives of cyclic CH2hydrocarbons. The Patent Office sought t
limit the claims to a particular solvent within the class, but the Court of Apfaedtse District
of Columbiaallowedthe patent to extend to the entire claske court held that the specification

with its enumeration of numerous chemicals in tike<ls suféicgeent fo convey to one skilled

% 1d. at 385.

®7 37 App. D.C. 203 (1911). For additional discussiofEkis, see C. H. Bisesterfeld,
Breadth and Scope of Chemical ClajrAd.PAT. OFF. Socdr 598, 60205 (1919).
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in the art the nature of the chemicals which will accomplish the desired 3&%5uit.
distinguished th€onsolidated Electric Light C@aseby explaining thathechemicals in the
designated cladsad the comnon quality of being solventnd weresuitable for use in the
invention®

Similarly, inIn re Angstadf®the Court of Customs and Patent Appeals upheld a claim
for a processghat involvedusingcatalysts selected from a class of chemicalse specifcation
disclosed forty examples of species that were tested out of thousands of species of chemicals
within the genusand the specification also stated that some of the species would not work in the
process The court explained that the process in theention was not complicateand
therefore, a person skilled in tparticularart could take the specification with ftaty examples
and readily determine which of the species within the scope of the claims would work and which
would not’* The courtheld that a person of ordinary skill in the art could thus practice the
invention over the range of the claims without undue experimentation, and that the key word was
Aundue, © rather t?han fAexperimentation. o

In contrast, the Court of Appeals for thedEeal Circuit decided idAmgen, Inc. vVChugai
Pharmaceutical Co., Ltd? that a claim for the genus of all the DNA sequences for pratiedts
were sufficiently duplicativef a particular proteimvith 165 amino acidsyas invalid for lack of
enablement.The court noted thdahe patentee had made only fifty to eighty examples of the

millions of possible DNA sequences that could be within the genus, and after five years of

% |d. at 207.

%9 |d. at 20809.

0 537 F.2d 498 (C.C.P.A. 1976).
1 1d. at 503.

2 1d. at 504.

3927 F.2d 1200 (Fed. Cir. 1991).
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experimentation, the plaintiff was not able to determine wbidhe millions of pesibleDNA
sequences actually were within the claifhe Court distinguishedngstadion the grounds that
the patentee had nptr o v iadiscldsuré sufficient to enable one skilled in the art to carry out
the invention commensurate with the scope sfdaims 6 whi ch i n the cont ext
sequences meaiisclosinghow to make and use enough sequences to justify grant of the
claims “sought. o

As the court explained iGenentech v. Novo NordiSkenablement requires more than
Al t] ossi nggeourt otfheanmeirdeead or fAvague intimidat
may not b é Thespetifaaidn daednbave to include a working exampler
disclose what would already be knoto those skilled in the aft but it does need to provide
erough information to enable persons skilled in the art to carry out the invention without undue
experimentation.The Federal Circuit hasoted thatvhether a specification requires undue
experimentation to practice an inventepends on the following femrs

(1) the quantity of experimentation necessary, (2) the amount of direction or

guidance presented, (3) the presence or absence of working examples, (4) the

nature of the invention, (5) the state of the prior art, (6) the relative skill of those

in theart, (7) the predictability or unpredictability of the art, and (8) the breadth of
the claims”®

" |d. at 1213. See alsdn re Goodman22 F.3d 1046, 1050 (Fed. Cir. 1993) (single
example in specification for producing one mammalian protein in one plant species did not
provide sufficient information to enable broad claims for producing any type of mammalian
protein in any plant speciedj) re Vacek 947 F.2d 488, 4956 (Fed. Cir. 1991) (disclosure of
nine genera of cyanobacteria in specification with working examplenigrone species did not
enable claim for all 150 genera of cyanobacteria).

> 108 F.3d 1361, 1366 (Fed. Cir. 1997).

® |d. at 1366.

" Application of Borkowski, 422 F.2d 904, 909 (C.C.P.A. 1970).
8 108 F.3d at 1366.

" In re Wands858 F.2| 731, 737 (Fed. Cir. 1988).
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In addition to requiring a patent specification to enable a person of skill in the art to make
and use the invention as claimed, the Federal Circuit alsae@sdhe specification to include a
written description of the inventidf. One major purpose of the written description requirement
is toestablish that the patent applicant had possesswhaifthe applicant claimed #se
invention on the date of filg the applicatioff* Another purpose is to prevent an applicant from
amending claimand have the claims relate back to an earlier filing date in order to gain priority
of invention over competing applicafit.

There is alarge amountof overlap betweenthewritten description and enablemert
requiremerts, because written description of theinvention will often enable a person of skill in
theart to make anduse theinvention. NeverthelesgheFedera Circuit hasnoted distinctions
between the two requiremerts, asfollows:

[A]n invention may be described without an enabling disclosure of how to make

and use it.A description of a chemical compound without a descriptiomogf to

make and use it, unless within the skill of one of ordinary skill in the art, is an

example.Moreover, an invention may be enabled even though it has not been

described. Such can occur when enablement of a closely related invention A that
is both described and enabled would samiyl enable an invention B if B were

8 For a summary of the historical background of the written description requirement,

see Application of Barker, 559 F.2d 5881883 (C.C.P.A. 1977).

81 Falko-Gunter Falkner v. Inglis, 448 F.3d 1357, 1366 (Fed. Cir. 208); Capon V.
Eshhay 418 F.3d 13491357 (Fed. Cir. 208); EnzoBichem, Inc. v. GetProbe Inc., 323 F.3d
956, 969 (Fed. Cir2002); VasCath Inc. v. Mahurkar, 935 F.2d 1555, (Fed. Cir. 1991)
Application of Ruschig, 379 F.2890, 996 (C.C.P.A. 1967)But e Timothy R. Holbrook,
Possession in Patent Law9 SMU L. Rev. 1232006) (arguing that possession of the invention
shoud be established through proof of enablement rather than the written description
requirement).

2 Chiron Corp. v. Genentech, | ncThewriteef3 F.

description requirement prevents applicants from using the amendnoess®rto update their
disclosures (claims or specifications) during their pendency before the patentoffBentry
Gallery, Inc. v. Berkline C., 134 F.3d 14731479 (Fed. Cir.1998). See also Robert P.
Merges Software And Patent Scope: A Report From The Middle Inn8tg3ex. L. Rev. 1627,
1652 (2007) (urging that the written description requirement should be limited to
fimi sappropriation by amendmerto casessuch as Gentry Gallery).
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described. A specificationcan likewise describe an invention without enabling
the practice of the full breadth of its claifffs.

Because the enablement requirement relires/hat would be apparent to persons skilled
in the art, it closely parallels the modern standard for nonobviousrgssion 103 of Title 35
provides that an i hthediffdrencesbetiveen timesubjeg raattez sotightb | e
to be patergtd and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertain¥.

Before section 103 was adopted in 19%@ye\er, the standard for patentabilitgvolved
around the concept of inventi on Pandhappedwedwas de
to evolveover time® In an early casedotchkiss v. Greenwogt the Supreme Court ruled that
a patent for an impred doorknob made of clay, rather than wood or metal, was invalid because
it involved merely the substitution of a known material for others. It held:

[U]nless more ingenuity and skill .were required . .than were possessed by an

ordinary mechaniacquainted with the business, there was an absence of that

degree of skill and ingenuity which constitute essential elements of every

invention. In other words, the improvement is the work of the skil&it]
mechanic, not that of the inventSr.

8 University of Rochester v. G.D. Searle & Co., In858 F.3d 916921 (Fed. Cir.
200).

8 35 U.S.C. § 103(a) (2000).

8  Great Atl. & Pac. Tea Co. v. Supermarket Equip. Corp., 340 U.S. 147, 151 (1950).
See als@Giles S. Rth,The Vague Concept of #Alnventiono as
Patent Act 46 J. Pat. -©2f (1964Py(BBDBIiNGgS5Qagueness
i nventi ono t MHatdhkisev. Greeneolld out of

8 Edmond W. Kitch,Graham v John Deere Co.: New Standards for Paserit966
SuP. CT. REV. 293, 303 (1966).

87 52 U.S. (11 How.) 248 (1850).
8 1d. at 267.
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The enphasis ilHotchkisson fii nventi ono as a requireiment fo
the courts and created uncertainty in the applicability of this stafmigpdtentability?®

The uncertainty of the invention requirement may have obscured iismslap to the
enablement requirement and accountedrfany ofthe earlydecisionghat upheld blocking
patents. For example, the Storrie patent fo
absorbers in th€emcaocasé€® was probably within the scope ofasiement of the Thompson
patent. A person skilled in the art of automotive design would probably have been able to figure
out thatinserting an additional pivot between the guide for the coiled spring and the leaf spring
would prevent the coiled springoin wearing ouby rubbing againsts casing when the vehicle
body was tilted because of weight imbalance within the vehitkn, the Storrie patent would
have been invalid under the modern nonobviousness standard in sectibatlioight not
havebeen invalid under the invention standard that preceded the adoption of sectiom €3
Supreme Court did not need to reach the issue
it was not raised by the partiednstead, the Court simplyride¢hatit he St orri e pater

really an apprpriation of the Thompson patedit:

89 SeeMc Cl ain v. Ortmayer, 1Theltrutkis$he wotdl 9, 4
[invention] cannot be defined in sb a manner as to afford any substantial aid in determining
whether a particular device involves an exercise of the inventive faculty ory)gt. Monr oe Awu
Equi p. Co. v. Hecket horn Mfg. & S ulpigvirtyallyCo . , 3
a practical impossibility to define adequately that abstraction which we call invemtjon. Tr a b o n
Eng orp v. Dirkes 136 F.2d 24 27 ( 6t h L&Qg experiehce Avizh) assdiléd
inventions in trial and on review led us in humility to the conclusianttie inventive concept is
an abstraction impossible to define . . . 0) ; Picard v. United Ai
(2nd Cir. 1 9 #rpatent(pérpoges, has beert diffioutt {o @efidforts to cage
the concept in words have pexy almost as unsuccessful as attempts verballgnpoison the
concept O6beautiful.d 0); Warren Telechron Co.
1 9 3 7The qgaiity which constitutes invention is indefinable, as has often been saild.is a
matter of feeling rather than of logic) .

%" Temco Elec. Motor Co. v. Apco Mfg. Co., 275 U.S. 319 (1928).
%1 |d. at 328.
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In contrast, the modern standard for nonobviousness in section 103 is directly tied to the
knowledge of a persamaving ordinary skill in the art In order for a patent aan improvement
to meet the nonobviousness requirement, the improvement must not have been obvious to a
persorhaving ordinary skill in the adt the time of its inventionSince a person having
ordinary skill in the art is presumed to have known ofsihecification for theriginal
invention?? if the improvement was mobvious, therihe specification could not have enabled
the person of ordinary skilb practice theriginal invention,and therefore, the improvement
could not be within the scope of thaginal patent. Thus, it would appear that the adoption of
section 103 in 1952 has eliminated the possibility of blocking patents for improvements.

There are several qualifications to this conclusion, however. The first relates to the
doctrine of egivalents, which may expand the scope of a patent bependeral scope ats
claims. The second relates to the timing of enablement, which allows a patetdsertate
future developments with a broaldhim to a genughat has a species, whichenabled at the
time of filing, and alsancludes species thate not developed until laterAnother relates to the
differing scope of claims for machines, manufactures, and compositions of matter than for
processes for making or using machines, manufestand compositions of mattér.

The doctrine of equivalents arose to prevent a fraud on a patent by a copyist making

insubstantial changes to a patented invention to take it outside of the literal scope of itS*claims.

92

Seeeg,I n re GPAC Inc., 57 F. 3dhelp&sbBof 1579
ordinary skill in the art is a hypleetical person who is presumed to know the relevant prior
arto ) ; KiOhbaerrkl yCor p. v. Johnson & Johnsont, 745

is the hypothetical person of ordinary skill in the axtho is referred to in § 103 of the 1952
PatentAct who must be presumed to have, or is charged with having, knowledge of all material
priorartd) (emphasis in original).

% For a discussion of this last qualification, #fea text accompanying notes 2244.
% See Graver Tank & Mfg. Co. v. Lite Air Prods. Co., 339 U.S. 605, 607 (1950).
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A device is infringingundehte doct r i ne ogderfoeng substaatibllg thetsamei f i t

,

function in substantially the same way to obtain the samedesut s a patented inve

though the devi ce a ifferiprames form,@dshapd] ieAmt i on may
importantt act or 0 i n det eiswhetheipergonsaapsomnabhaskilkedirttiye arf
would have known of the interchangeability of an ingredient not contained in the patent with one
that wasd*®
Even with the doctrine of equivalentepugh,the scop of patent protection for an
original invention generally should not extend to cover nonobvious improvements. The purpose
of the doctrine of equivalents is to cowesignificantmodifications ofthe original invention that
do not substantially affectsifunction or the wathe invention as modifiedccomplishes its
results. Generally, an improvement based upon such changes would be obvious to persons of

skill in the art and would therefore not qualify for a patent. For examgieding that the

df endant 6s substitution of manganese for magn

infringing under the doctrine of equivalemsGraver Tank & Manufacturing Co. v. Linde Air
Products Ca?’ the Court emphasizetatpersons familiar with welding fluxes weawareand
the chemical literature confirmed, that manganese could be substituted for magnesium in
welding fluxes?® It is therefore inconceivable that the defendar@iaver Tankcould have
obtained a patent for a welding flux with manganese thatditave satisfied the

nonobviousness requirement.

% 1d. at 608 (quoting Union Pap&ag Mach. Co. v. Murphy, 97 U.S. 120, 125 (1877)).

% 1d. at 609 quoted inWarnerJenkinson Co. v. Hilton Davis Chem. Co., 520 U.S. 17,
25 (1997).

97 339 U.S. 605 (250).
% 1d. at 612.
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The doctrine of equivalents may extahd scope of patent protectidmoweverto cover
not only unclaimed variations of an original invention that were well known at the time the
patent was filedsuch a the welding flux irGraver Tankbut alsoafter-arising technologie®’
Although afterarising technologies may not be within the préggasp of persons of ordinary
skill in the art, persons of ordinary skill in the art may have the capability ptindagresent
inventions to aftearising technologies when they eventually comdira

For example, the Federal Circuit upheld clatmseach aftearising technologyn

1%° The claims in issue wefer interactive

Superguide Corp. v. DirecTV Enterprisasg
program guides for televisions that allesdwiewers to search through a large volume of

broadcasted television information without having to wait for the information to scroll down to

them on their television screens. The claims involved mixinge gul ar |l 'y recei ved
s i g n a | seaich imstructtons from television viewers through a remote control system and a
microprocessot’® The claims did not specify whether the television signals were in analog or

digital format, but the trial couruled that the claims were limited to analog television signals,

because analog television signals were the only type of television diggialeerebroadcast at

% SeeSmithkline Beecham Corp. v. Excel Pharmaceuticals, Inc., 356 F.3d 1357, 1364
(Fed. Cir. 2000) (designating aftarr i si ng t e d¢hk guintesseniiak examples of @n
enforceable equivaleit) .

100 358 F.3d 870 (FedCir. 2004). For additional decisions stating that claims may
cover afterarising technology, see Innogenetics, N.V. v Abbott Labs., 512 F.3d 1363, 1371 (Fed.

Cir. D0rxasg law afiows for aftarising technology to be captured within the literal
scope of valid claims that are drafted broadly enaugh;, Board of Trustees
Juni or uni v. V. Roche Mol ecul ar Sys. ,Thd nc. ,

claims can therefore be construed to cover later developed techrlodigyas unavailable but
known at the time of the inventian) .See alsd.aser Alignment, Inc. v. Woodruff & Sons,

Inc., 491 F.2d 866, 873 (7th Cir. 1974) (patent for using a narrow collimated beam of light to lay
sewer pipe was infringed by a devicattlused a laser even though lasers did not exist when the
patent application was filed).

101 358F.3d at 87576.
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the time the patent was filé®® The Federal Circuit reversed, giving the claims a broad
construction that included both analog and digital signals, combinations gfdahensven
signals inother formats. The Federal Circuit observed that although analog was the dominant
format for television signals at the time of filing, persons of skithie art were aware then that
video data could be communicated in either analog or digital fotfiaVhile the Superguide
decision was concerned with claim interpretation and did not expressly address enablement, it
would seem that the enablement reguonent would also have been satisfedcethe
specification would have enabled persons of ordinary skill in the art to adapt the inveation to
digital format
In an analogous mannen Hughes Aircraft Co. v. United Staf¥§ the Federal Circuit
ruled thata patenfor an apparatus for controlling the velocity and orientation of a satebite
infringed under the doctrine of equivalentheclaims stated that the apparatus included means
for sending data of the teantexddrnblisdueedand nieans ot i o n
receiving control signals from the external s
At the time of filing of the patent application, computers were too large to be placed on satellites.
Neverthelessthe Federal Circuit held that a satellite using a later developédanmd computer
for controllingt h e s auelecltylandbrienbaion was infringingp ecause it perfor

same function in substanti al |agthdapparatssaleseaibeday t

102 1d. at 87677.

193 1d. at 879. The specification also did not differentiate between analog and digital
signals, butinsteade f erred to regul ar receivikd televisi:

104" 717 F.2d 1351 (Fed. Cir. 1983).
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in the patent® The Federal Circuit noted that oncelomard computers became available, any
intelligent engineer could adapt the apparatus described in the patent to using them for
controlling the satellité”® The improvemenbf using an ofboard computer in the original
patent would not have been patentable, because the improvement would have been obvious to a
person of ordinary skill in the adnce orboard computers became available, and therefore,
there could not be bloakg patents between the original invention and the improvement

Thus, even though the doctrine of equivalents permits a finding of infringement beyond
the scope of a patentods <cl ai ms, towi | not
becase improvements within the range of the doctrine of equivalents will not be patentable.
The range of the doctrine of equivalents is limited to variations that must perform the same
function in substantially the same way to obtain the same result, andvéherespect to after
arising technology, thesariations wouldbe obvious to persons of ordinary skill in the'8ft.

The second qualification to the conclusion that blocking patents for improvements are no

longer possible on account of the nonobvimss requirement involves the timing of

195 1d. at 1365. See alsdatascope Corp. v. SMEC, Inc., 776 F.2d 320, 326 (Fed. Cir.
1985) (A 6 Al n embel | i s Hogiehadwances andyenot pearmitsan b | e
accused device to escape O0the web of infringe

106 |d. at 136465.

107 The Federal Circuit ruled iAtlas Powder Co. v. E.I. du Pont De Nemours &,Co.

750 F.2d 1569, 1 518isl not(aFepidementGi equivaléh@e O Hovyever, that
those skilled in the art know of the equivalence when the patent application is filed or the patent
issues. That question is determined as of the time infringement take®place. The cour t
suggest, howevethat an improvement within the range of the doctrine of equivalents would
satisfy the nonobviousness requirement for patentability at the time that the improvement was
first developed. Its ruling only addressed whether the improvement would have beentinow
those skilled in the art at the times that the patent was filed and issued.
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enablement® A series of casdsave held that the enablement requirement will be satisfied

with respect tepecieghat are within the scope of a claim to a geifuble species were

unknown at the time of the ifilg of a patent applicatioand the specification enabled all the

species in the genus that were known at the time of fiffthgThese casgsroduced the

paradigm example of blocking patents in recent times. &hese out of the invention of

crystalirepo |l ypropyl ene in the early 19 wdké Sheand t he
next section examines the polypropylene litigation ang#nadoxical principfe that permits

unknown species within a genus to be deemed enabled even though the(patens peci f i cat

does not enable a person of ordinary skill in the art to find them.

IV.  The Polypropylene Litigation
Polypropylene is one of threemost widely used plastics® Approximately 41.5
million metric tons ofpolypropylene are produced aradly worldwidewith an estimated value

of $66 billion'*? The United States consumes 16% ofwthe r Isupplysand has the second

108 SeeHugh McTavish,Enabling Genus Patent Claims to DNAMINN. INTELL.

PROP.REV.1 2 1, 139 n.118 (2001) (ABl ocking patents
enabl e ment avaiablejathtigh:fn@pd.unim.edy/archive/v2nl/mctavish.pdf

199 United States Steel Corp. v. Phillips Petroleum Co., 865 F.2d 1247 (Fed. Cir. 1989);
Standard Oil v. Motedison S.p.A., 664 F.2d 356 (3rd Cir. 1981); Application of Hogan, 559
F.2d 595 (C.C.P.A. 1977); Phillips Petroleum Corp. v. United States Steel Corp., 673 F. Supp.
1278 (D. Del. 1987); Standard Oil v. Montedison S.p.A.,, 494 F. Supp. 370 (D. Del. 1980).

110

SeeROBERTP. MERGES& JOHN F. DUFFY, PATENT LAW AND PoLicy: CASES AND
MATERIALS 295 (4"e d . 2007) (discussing fienabl ement and

111 CHARLES E. CARRAHER JR., INTRODUCTION TOPOLYMER CHEMISTRY 199 (2007).

The others areqdyethylene and polyvinyl chloride. Id. at 12. See alsdPhillips Petroleum
Corp. V. United States Steel Cor p .Crystabine3 F.
polypropylene is one of the most widely used chemical compositions in commerc® thday.

112 Andrea Borrusp SEPTEMBER 2007 PLASTICS AND RESINS BY THE CHEMICAL

Economics HANDBOOK-SRI, CONSULTING CEH MARKETING RESEARCH REPORT
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largest share of the market after Chifialts many desirable properties account for the large
amount of its production.Polypropylene isot only inexpensive but is alsorugged fairly
lightweight,easily molded, translucent, retains its shape after being deforesextant to many

chemical solvents and acids)d has a relatively high melting point compared to other ggasti

5

around 320° F.Polypropylene has its ownesin identification code for recycling: —»

Like other plastics, polypropylene is made up of large chiaénmolecules called
polymers, which are formed by bonding together many (poly is derived fre@rieek word for
many) smaller molecules called monomers. Polypropylene is formed from molecules of
propylene, which is a colorless odorless gas that is highly flammable and an asphyxiant
Propylene is found in coal gas but is mostly produced dune@it refining process. Although
it has some use as a fuel gas and also for producing other chepiicats,p y prienarguses
todayis in producing polypropyleng? Propylene is composed entirely of carbon (C) and
hydrogen (H) atoms, and its chemicadriiula is GHg .**> The chemical structure for propylene

is represented as follows:

PoLYPROPYLENERESINS, Abstract available ahttp://www.srconsulting.com/cgbin/search.pl
Thisamounts to over 12 pounds for every person on Earth.
113
Id.

114 WIKIPEDIA, THE FREE ENCYCLOPEDIA, Propene at

http://en.wikpedia.org/wiki/Propylene

115 phillips Petroleum Corp. v. United States Steel Corp., 673 F. Supp. 127883284
(D. Del. 1987).
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Propylene Structure

The double line between the cartaioms (labeled 1 and 2) represents a double bond,
while the single lines between the other parts of the structure represent single Hundsit
labeled CHis called a methyl group (Chs methane), and like the hydrogen atoms, the methyl
group has aingle bond with a carbon atoroublebonds are more reactive thsinge bonds,
and so chemical reactions are more likely to occur in molecules with double'bdnds.

Polymerization of propylene to form polypropylene is accomplished by replacing the
double bond between the carbon atoms with a single bond between them and a released bond
which may then attach to other molecular units to form a polymer chain as shown below.

Usually, a catalyst is used to induce the chemical reactions for the formagiolymiers.

HCHhH H HCHHhHCHL H H HH H CH;H ChHs

b b b b b b b b b b b b b b
..ciciciciciciciciciciciicicicictr c...

b b b b b b b b bbb b ®m b b

H H HCHHH H H HCH; H Ck H H H H

Atactic Polypropylene

116 |d. at 1285.
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It should be noted that every two carbon atoms in the chagtheee hydrogen atoms
and one methygroup attached to theso that together they formsBs.  In addition, some of
the methyl groups lie above the central carbon chain, while some of them are below the chain.
Molecules of polypropylene in which the methyl groups are randomly arrangee ahod below
the carbon chain are called atactic polypropyféAe® r i or t o t hiheonlgfarmbfy 19506
polypropylene thahad beermproduced wasmorphougpolypropylenewhich is formed from
atactic molecules of polypropyle® Amorphouspolypropyeneis a liquid at room
temperaturé;® and therefore does not exhibit the useful qualities of polypropylene as we know it
today.

In isotatic polypropylene all the methyl groups are arranged on the same side of the
central carbon atom chain, as shown teloFormation of isotactic polypropyleneashieved
through the use of particular catalysts that control the orientation of the propylene molecules as

they are lined up in the polymer chain. With all the methyl groups on the sanoé gide
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Isotactic Polypropylene

"'The terms fatactico and fAisotacticd ori g
who happened to be a language scholar and sensanticKarl Ziegler,Consequences and
Development of an Invention 12, Nobel Lecture (1963), available at
http://nobelprize.org/nobel_prizes/chemistry/laureategiéglerlecture.pdf ; FRANK M.

MCMILLAN , THE CHAIN STRAIGHTENERS127 (1979).

118 1d. at 1287, 1316. The amorphous polypropylene was alsbtagehed, rather than
arranged in a linear chainid.

119 standard Oil v. Montedison S.p.A.,, 494 F. Bup70, 416 (D. Del. 1980).
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central carborchain, the molecules coil up into helixes and then the molecules are able to form
crystals as shown in the microphotograph of crystalline polypropylene B&owWhen the
crystals brm, the polypropylene molecules pack together into a tight, regular array called a

crystal lattice.
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Microphotograph of Polypropylene

The formation of the crystéattice has a profound effect on the physical properties of the
polypropylene®* The ordered arrangement of the crystal lattice causes the polypropylene to
become a solid up to its melting point of 320° F mmparts strength to theaterial. The
attractive forces in the crystal lattice also make the polypropylene impervious to solvents and
acids that would otherwise cause it to dissdfve.

The synthesis of crystalline polypropylene was a major scientific achievement. The

discovery is described indlEncyclopedia Britanicaas follows:

120 WIKIPEDIA, THE FREE ENCYCLOPEDIA, Propene at

http://en.wikpedia.org/wiki/Propylene

121 phjllips Petroleum Corp. v. United States Steel Corp., 673 F. Supp. 1278, 1286 (D.
Del. 1987).

122 q,
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It is generally accepted that isotactic polypropylene was discovered in

1954 by the Italian chemist Giulio Natta and his assistant Paolo Chini, working in

association with Montecatini (now Montedison SpA) and employatglysts of

the type recently invented by Karl Ziegler for synthesizing polyethylene. (Partly

in recognition of this achievement, Natta was awarded the Nobel Prize for

Chemistry in 1963 along with Zieglel*§

Karl Ziegler was a prominent German professbp was thalirector of the Max Planck
Institute for Coal Research in Miilheim, Germafiyy After two decades of rearch on organic
compounds of metal®rofessor Zieglediscovered during World War lineAufbau 6 g r @wt h
reactionin which aparticularmeal-organiccompoundnduced the growth oflinearchains of
ethylene molecule¥® This research eventually led to his synthesis of polyethylene, another
major plasticin 19532

Giulio Natta wagrofessor andicector of theDepartment of IndustriaChemistry at the
Milan Polytechnic, and his area of research was in hydrocarbon chemistry. After hearing a
lectureby ProfessoZiegler in 1952, Professor Natta realized that catalysts that Ziegler had

discovered could be used to produce linear chfsam other organic compountf. Natta

arranged with the Montecatini Chemi civte Compan

123 EncycLoPEDIA BRITANNICA, Industrial Polymers, Majar315 (2007). See also

WIKIPEDIA, THE FREE ENCYCLOPEDIA, Polypropylene  available at
http://en.wikipedia.org/wiki/Polympylene( FPolypropylene was first polymerized on March 11
1954 by Giulio Nattax ) .

124

NOBEL LECTURES CHEMISTRY 1963197Q Karl Ziegler, Biography available at
http://nobelprize.org/nobel_prizes/chemistry/laureates/1963/zibgantml

125 FRANK M. MCMILLAN, THE CHAIN STRAIGHTENERS 38-39 (1979); PETER J.T.
MORRIS POLYMER PIONEERS22, 79 (1986).
126

Professor Zeigler drafted his own patent application fodyeog polyethylene,
entitled fAProcessofofE htyAheeheRiedoy wik the Geantan Batent
Office on November 17, 1953HEINZ MARTIN, POLYMERS, PATENTS, PROFITS14 (2007).

127 PeTER J.T. MORRIS POLYMER PIONEERS 82 (1986); Giuld Natta, From the
Stereospecific Polymerization to the Asymmetric Autocatalytic Synthesis of MacrompRules
Noble Lecture (1963), available at
http://nobelprize.org/nobel_prizes/chemistry/laureates/196 3/lexttare. pdf.
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Ziegler to a meeting in Milan to discuss his research, and that meeting led to an agreement in

which Montecatini purchasedi ght s f or the commerci al develop

I taly and Natta was given access to Ziegleros

bet ween Ziegler and Montecatini also provided

(nicknamed he AThree Bright Boyso) to visit Ziegle

beginning in February, 1958° Natt ads research assistants foll

polyethylene in Profes¥or Zeigleroés | aborator
Paolo Chini was one of these resaassistants. After returning to Milan, he repeated

certain of the experiments that Zeigler had described in his German patent, and he was struck by

the ease with which he was able to polymerize ethylene using a particular mixture of catalysts

(which arenow known as the Zeiglé¥atta catalysts)*® On March 11, 1954, Natta instructed

Mr. Chini to use the same catalysts with propylene, and Mr. Chini reported that he had produced

solid polypropylené3' Further experiments were conducted in the spring 6418nd Natta

forwarded them to the Patent Department at MotitgacaOn June 8, 1954, Montedaai filed a

patent application claiming the polymerization of propylene with the Italian Patent Ofice

namedNatta as the sole inventb¥. On December 10,954,Nattasubmitteda paper describing

128 FRANK M. MCMILLAN , THE CHAIN STRAIGHTENERS38-39 (1979).

129 Heinz MARTIN, POLYMERS, PATENTS, PROFITS 13-14 (2007). Professor Zeigler
drafted his own patent applicatioa,nt i t | ed AProcesofofEhtahdchaPo by mi
filed it with the German patent officexdNovember 17, 19531d. at 14.

130 The ZeiglerNatta catalysts are a mixture of various chemicals, which include

titanium tetrachloride and triethyl aluminumWIKIPEDIA, THE FREE ENCYCLOPEDIA, Ziegler
Natta Catalystsavailable athttp://en.wikipedia.org/wiki/ZiegleNatta catalyst

131 Heinz MARTIN, POLYMERS, PATENTS, PROFITS 21 (2007);FRANK M. MCMILLAN,
THE CHAIN STRAIGHTENERS95 (1979).

132 HEINZ MARTIN, POLYMERS, PATENTS, PROFITS23 (2007 . Profes
laboratory produced polypropylene shortly afterwards, and Professor Zeigler sent Professor
Natta a sample of it on July 24. Professor Zeigler was shocked to learn a few days later that
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his discovery otrystallinepolypropyleneo the Journal of the American Chemical Sogjedind
the paper was published on March 20, 18%5.

Although Zeigler and Natta were the first to synthesize polypropyleneshamdd the
1963 Nobel prize for doing so, the Phillips Petroleum Company was awarded a blocking patent
in the United States that was given priority over Mortiegai 6 s ***gnal95&,d.tPaul Hogan
and Robert L. Banks were chemists working in the rekdaboratory at Phillips Petroleum on
converting petroleum gases into gasoline. One of their experiments involved passing propylene
through a one inch tube packed with a catalyst to which a chromium salt had been adeed.
experiment failed because theibe became clogged with a waxy substdfiteA similar effect
had been observed by chemists at Shell Development Corporation who were trying to develop
synthetic rubber during World War Il, but the Shell chemists thought the substance they
observed waa nuisanceand they abandoned their experimtfit.In contrast, Hogan and

Banks were able to persuade Phillipsd managem

Prof essor Nalad aréasy pblyanerized ropylengld.; FRANK M. MCMILLAN ,

THE CHAIN STRAIGHTENERS 104 (1979). A compromise was eventually worked out in which
Professor Zeigler and Montecatini divided the licensing royalties from polypropylene 70/30.
FRANK M. MCMILL AN, THE CHAIN STRAIGHTENERS105 (1979).

133 Giulio Nattaet al, Crystalline High Polymers d-Olefing 77 J.AM. CHEM. Socor

1708 (1955); Phillips Petroleum Corp. v. United States Steel Corp., 673 F. Supp. 1278, 1338 (D.
Del. 1987).

134 PETERJ.T.MORRIS POLYMERPONEERS2 3 ( 1986) (A[ W] hile | eg
discovery of stereoregular lypropylene has been granted to Phillips Petroleum, the scientific
honor® as evidenced by the joint award of the 1963 Noble Brlzelong to Karl Ziegler and
Giulio Natta. o).

135 FrRANK M. MCMILLAN, THE CHAIN STRAIGHTENERS69 (1979). Hogan and Banks

desc i bed the substance as a Aheavy waxy pol yme
latex] i ke nature. o Phillips Petroleum Corp. v
1337 (D. Del. 1987).

136 FRANK M. MCMILLAN , THE CHAIN STRAIGHTENERS69-70 (1979).
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substancé®’ Hogan and Banks conducted a series of experiments in their labarsitaya
catalystcomposed of a support of silica and alumina impregnated with chromiumtbaide
eventually became known as the Marlex catalydnh March 14, 1952heysubmitted a
Disclosure of Invention form to the Phillips Patent Department describanigihvention asia
@orocess for the production of propylene polymeimproved polymer products from
propylene, dbutene and other monoalkylethylefiasn d new catalyst for polymerizatioho'*®
On November 26, 1952 response to a request forannation from the Patent Department,

Hogan provided the characteristics for the solid polypropylene that he had produced:

melting point °F: 240- 280
density: 0.90- 0.95
intrinsic viscosity: 0.2-1.0
weight average
molecular weight: 5,000- 20,000*3°
The Hogan and Banks patent appl iwessi on, en

filed on January 27, 1953. The application contained the information that Hogan had provided
concerning melting point and average molecular weight, Qutiuk e Nat t ads pat ent
did not identify the polypropylene as crystalline or describe the mechanism for the formation of
isotactic polypropylene in terms of aligning the methyl groups on the same side of the central

carbon chain.

137
(2007).

138 phillips Petroleum Corp. v. United States Steel Corp., 673 F. Supp. 1278, 1337 (D.
Del. 1987).

139 Id

SeeCHARLES E. CARRAHER JR., INTRODUCTION TO POLYMER CHEMISTRY 199

140 An olefin is an archaic term widely usedtire petrochemical industry for alkenes,

which are chemical compounds having at least one carbon to carbon double bond. The simplest
olefins have the formula (B, and include ethylene ¢8,4), propylene CsHe), and butylene

(C4Hg). WIKIPEDIA, THE FREe ENcyYcLOPEDIA, Alkene available at
http://en.wikipedia.org/wiki/Olefin
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The AssistanDirector of Research at Phillips, Dr. William Reynolds, became aware of
Natt aods aloutnal of the AmencantCheenical Socishortly after its publication.
Although the article did not identify the catalysts that Natta used, Reynolds was spézulate
what they were, and he suggested that Phillips should investigate the-Rlagkeprocess.
Chemists at Phillips conducted experiments with the Zidgétta catalysts in the spring of
1955, and succeeded in producing crystalline polypengyin May and JunéwVhile these
experiments were being conductede y n o | d s Thdmnsoee seed the sé called Ziegler
polymerization the more | am of the opinion that this process represents one of the most basic
catalytic process discoveriesnmany years. The process is undoubtedly far more general and
versatile than de nm8nveanwhieirete summer and falRoE 1856, other
chemists at Phillips were studying the polypropylene produced with the Marlex catalyst that
Hogan and Bnks had used. They determined that it was an isotactic polymer, but that it was
brittle, because itsighestmolecular weight was arour8®,000, and molecular weights above
50,000 were required for the polypropylene to be flexiffle.

The Phillips chemistadvised the Patent Department of their conclusions and also that
others, including Natta, were claiming that they had invented crystalline polypropylene. Phillips
then decided to file rewapplicatiod**in order to provoke an interfereriééso that the Wited

States Patent Office would determine which company had priority for the invention. While

141 phillips Petroleum Corp. v. United States Steel Corp., 673 F. Supp. 1278, 1339 (D.

Del. 1987).
142 |d

143 Under 35 U.K. § 120(2000), an inventor who has previously filed a patent

application may file a new application while the first application is pending and obtain the
benefit of the filing date of the first application for the new application if it contains a reference
to the first application.

144" Interferences are governed by 35 U.S.C. § 135 (2000).
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Phillips thought that its 1953 application did describe crystalline polypropylene, it was
concerned that the word fcr yapplieatioh.i Aneso,od i d
January 11, 1956, Phillips filed its continuatiorpart applicatiofi”” in which it included the

c | a iNammallyfisolid polypropylene consisting essentially of recurring propylene units, having
a substantial crystalline polypropyie content'&° The 1956 application differed significantly
from the 1953 applicationln addition to adding references to crystalline polymers and
crystalline polypropylenes, Phillips broadened the ranges of melting point24@280 °F to
240-320 °F and the range of weight average molecular weights from 5200000to 90650,000
and higher. In addition, Phillips added four descriptive examples of the invention
application the last example called for the use of the Ziellatta catalyst$ triethyl aluminum
and titanium tetrachloridé?’

On September 9, 1958, the United States Patent Office instituted and declared an

interference to authorize the Board of Patent Interferences to determine which of five competing

> A continuationin-p ar t  a p pnkyi diseldsé and claim subject matter not

disclosed in the prior applicationd 35 C. F. R. A 1.53(bl)he?2)
continuationin-part application will not receive the priority date for the original application.
SeeAugustine Med., Inc. v. Gaymar Indus., Inc., 181 F.3d 1291, 1302 (Fed. Cir. 1999):

Subject matter that arises for the first time in the @Entinuatiorrin-part]
application does not receive the benefit of the filing date of the parent application.
... Thus, the decision on the proper priority datee parent application date or
the CIP application datefor subject matter claimed in a CIP #ipption depends

on when that subject matter first appeared in the patent disclosticedecide

not

(20¢

this question, a court mu s t examine wheth

relied upon reasonably conveyls] to the artisan that the inventor had passgssio
that time of the | ater claimed subject

Del. 1987).
147 See idat 1340.
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companies was entitled toigrity of invention for crystalline polypropylerté® Three decades

of massive I|itigation then ensued. The 1960

di s c o’ eeinally, @n November 29, 1971, after hearing testimony from 126 witnekees

Board issued a 113 padecisiot™®awar di ng priority to "Mdhet edi sor

litigation continued with the three losing parif@diingci vi | actions to chal
decision. If anything, the litigation seemed to become momnanious as the plaintiffs were
permitted to amend their complaints to add new charges, which had not been raised in the
interference, that Montedison had committed fraud by deliberately misrepresenting and failing to
disclose material facts in the filirapd prosecution of its patent applicatiors.

After an85 day trial, the district court issued a 91 page decision awarding priority to

Phillips for theinvention of crystalline polypropylen&? Thedistrict court determined ttdate

148 Standard Oil Co. v. Montedison, S.p.A., 540 F.2d 611, 613 (3rd Ci6)19he five
companies were Phillips Petroleum Company, Montedison, S.p.A. (the successor to Montecatini
Chemical Company), E. I. DuPont de Nemours & Company, Standard Oil Company and
Hercules, Inc. Id. at 614. The Board rendered judgment on the isdugriority against
Hercules, Inc. on October 9, 1964d. n.4.

149 standard Oil Co. v. Montedison, S.p.A., 398 F. Supp. 420, 423 (D. Del. 19@8},
vacated by 540 F.2d 611 (3rd Cir. 1976). The numerous reported decisions included:
Montecatini Elison S.p.A. v. E. I. Du Pont de Nemours & Co., 434 F.2d 70 (3d Cir. 1970); Natta
v. Zletz, 418 F.2d 633 (7th Cir. 1969); In re Natta, 410 F.2d 187 (3d.@60); Natta v. Zletz,

405 F.2d 99 (7th Cir. 1968); Natta v. Hogan, 392 F.2d 686 (10th Cir); 1868 Natta, 388
F.2d 215 (3d Cir. 1968Natta v. Zletz, 379 F.2d 615 (7th Cir. 196If);re Hogan, 309 FSupp.
945 (D.Del. 1970); In re Natta, 48 F.R.D. 31BD.(Del. 1969) In re Natta, 264 FSupp.734 (D.
Del. 1967); In re Natta, 259 FSupp. 922 (DDel. 1966); and Hogan v. Zletz, 43 F.R.D. 308
(N.D. Okla. 1967)

150" standard Oil Co. v. Montedison, S.p.A., 494 F. Supp. 370, 375 (D. Del. 1980).
151 standard Oil Co. v. Montedison, S.p.A., 540 F.2d 611, 614 (3rd Cir. 1976).
152 standard Oil, DuPontral Philips.

153 Standard Oil Co. v. Montedison, S.p.A., 431 F. Supp. 1064, 1072 (D. Del. 1977).
They were not allowed to add all egations of
influence on patent examiners, howevkt. at 1071.

154" Standard Oil Co. v. Montedison, S.p.A., 494 F. Supp. 370 (D. Del. 1980).
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of priority for Montedisonto beJune 8, 1954, which was the date that Natta filed his patent
application with the Italian Patent Office. Although Natta did not file his United States patent
application until June 8, 1955, the United States patent application related blaeKiling of
the Italian patent application pursuanSeection 119 of Title 35, because Natta filed the United
States patent application within one year of the filing of the Italian patent applit&tion.

The district court based the date of priority Phillips on the original filing of the Hogan
and Banks patent application on January 27, 198Mile Phillips had abandoned the 1953
patent application when it filed its continuationpart applicatioron January 11, 195@edate
of priority for the continuatiorin-part application related back to the date of the original patent
application under Section 120 of Title 35 with respect to any disclosures made in the original
patent applicatiof®® In order for the 1956 continuatién-part applicatiorio relate back to
1953, though, th&953disclosure would have tatisly the enablement requirement for the
invention®®” The Board of Patent Interferences had rejetitecearliedate on the grounds that
the 1953 patent application htadled to disclos crystalline polypropylene and had failed to
disclose a utility for the materiat® The district court ruled, however, that the 1@§®lication

satisfied the requirements for the 1956 continuaitiepart application toelate back td953"°

155 See35 U.S.C. § 119 (2000).
156 See35 U.S.C. § 120 (2000) arstipranote 3.

1 Seeeq, Frazer v. Schlegel, 498 Renglincd 283,
is on apatent document already filed, the question is whether the document discloses the
invention of the count by meeting the written description and enablement requirements of 35
U.S.C. § 112 § 1, for a filed application serves as a constructive reductigactece of its
contento ) .

138 Standard Oil Co. v. Montedison, S.p.A., 494 F. Supp. 370, 411 (D. Del. 1980).

159 |d. at 411. The district court stated that the 1953 application was an adequate

constructive reduction to practice. This is equivaterdaying that it satisfied the enablement
requirement. SeeYasu ko Kawai V. Met |l esi cs, 418dgvesF. 2 d
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because¢he 1953 applicatiordisclosed four experiments that Hogan and Bdvaidconducted
which produced soligropylene polymers with a substantially crystalline polypropylene
content:®°
On appeal, th@hird Circuit affirmed'®* The appellate court began its arsas with the
description of the inventionn t he i nt eNMofmally sohdpaypropylene, tonsisting
essentially of recurring propylene units, having a substantial crystalline polypropylene
contentd™® It thenparsedhe phrases in the interfecount one at a time. Montedison and
the other appellants conceded that the 1953 application disclosed a solid polypropylene, but they
challenged whethehe polypropylene itlisclosed consisted essentially of recurring propylene
unitsand whethethe polypropylene had a substantial crystalline contehlhe 1953 application
did not expressly state that the materi al pro
recurring propylene unitdut the district court concluded that the applicatiomiahtly
disclosed this. The appellate court decided that this conclus®supported by expert
testimony in the recorthat a polymer chemist in 1953 would have recognized that
polypropylene produced under the conditions of their experiments woulicohsssentially
recurring propylene unit€®> Si mi |l arly, the appellate court ag

conclusion that th&953 application inherently disclosed that the polypropylene was crystalline

without saying that proof of a constructive reduction to practice would also require that the
specification be sufficient tenable anyone skilled in the art to make the invention, i. e., the
Ahow to makeo requirement of section.112 Tshheo
district also ruled that the 1953 satisfied the utility requirement for patentability becalliges Phi
recognized that its crystalline polypropylene could be used as a wax modifier. 494 F. Supp. at
411.

160 1d. at 41218.

161 standard Oil Co. v. Montedison, S.p.A., 664 F.2d 356 (3rd Cir. 1981).
12 1d. at 363.

163 |d. at 36557.
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It ruled that this conclusion was supportsdexpert testimony that a skilled polymer chemist
would haveconcluded the material was crystalliaier reading the information in the disclosure
that the material was not soluble in pentane at room temperature as welllasmtpevided
corcernnghe material 6s melting temperatu¥e, visco
While the courts were reviewing theassivanterferenceover the invention of
polypropylene, a significant ruling was being made on a related patent. The original patent
apgication included claims for not only polypropylene but also for a solid polymer of another
hydrocarbon called-thethyt1-pentene (gH12), which has the repeating chemical structure
shown below. After the action to review the interference was filed mdistrict court, Phillips
—[CH,- ICH] -
cr
H,C - ?H

CH;
decided to divide the claims for polypropylene aradthyl1-pentene into separate patent
applications by filing divisional applications pursuant to Section 121 of Titfer3be separa
inventions'® The Patenand Trademark Officé fi P Tr€ected claims 135 in thesuccessor
to thedivisional application for 4nethyt1-pentené® CIl ai m 13 noamllysobidr A [ a]
honopolymer of 4methytl-p e nt ene, 0 and c¢ | acwensepehdentalaints 15 wer
that incorporated claim 13 by refererl€é. Among the grounds that the patent examiner gave

for rejecting the claims was that the claims for the polymer were broader than the scope of

164 1d. at 36771.
165 Application of Hogan, 559 F.2d 595, 597 n.3 (C.C.P.A. 1977).

186 After filing the divisional application in 1967, Phillips filed a continuation
application to the divisional in 1971ld. at 597. The rejected claims were actugllthe 1971
continuation application, rather than the 1967 divisional application.

167 See idat 59798.
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enablement, because they included other spetibe polymer that were the subjects of
subsequent patent® The Board of Patent Appeals affirmed ]2 & O@jsction of the claims.
Among the reasons given by the Board was that the disclosure in the original 1953 Hogan and
Banks application was nohabling, because the disclosure was limiteth&king crystalline
polymers buthe claimghe Board was rejectinfy 6 e n ¢ o rapamsrpheys pgolymer as
well, which is manifestly outside the scope of the enabling teaching present in the'€ase.

On @peal to the Court of Custom and Patent AppEakhe court reversed the decision
of the Board of Patent AppealsThe court ruled that the patent examiner and board erred by
considering a later start of the are( patents filed after the filing of 11953 application) to
decide whether the claims satisfied the enablement requiréfefihe court reasoned:

The PTO has not challenged appellants' assertion that their 1953

application enabled those skilled in the a
pd ymer 0 as des cAppebaatsldisclased,cas theionty tHeld .

168 |d. at 600.

% 1d. at 601. The boardodés decision appear

were known in the prior art, and théxee, they did not need to be disclosed to enable a person of
ordinary skill in the art to make them. The original 1953 application included references to
patents from 1937 and 1945 for processes for producing amorphous polymers (see U.S. Patent
No. 2,086,525 (issued Oct. 30, 1945) and No. 2,387,784 (issued June 29, 1937)). In addition, its
specification identifies amorphous polymers as the prior art. The specification states:

A further characteristic of polymers according to this invention is tlest tiave
relatively high densities as compared with the predominantly amorphous
polymers produced by the prior art.  Another characteristic of the polymers
according to this invention is that they have relatively high melting points in
comparison with prioart amorphous polymers.

U.S. Patent No. 4,342,854, col. 1 (issued Aug. 3, 1982).

170 Pprior to the creation of the Court of Appeals for the Federal Circuit in 1984, the

Court of Customs and Patent Appeals handled appeals from the Board of Patetd. Appea
Brenner v. Manson, 3 Héternhati®ns of 3he Patent 0HiIde maylbd 6 6 )
challenged either by appeal to the CCPA or by suit instituted in the United States District Court
for the District of Columbia ) ( des cr i bi appellate heeiewbefavecthe sreation 6f

the Court of Appeals for the Federal Circuit).

171 Application of Hogan, 559 F.2d 59604-05 (C.C.P.A. 1977).
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existing way to make such a polymer, a method of making the crystalline form.
To now say that appellants should have disclosed in 1953 the amorphous form
which on this record did ne&ixist until 1962, would be to impose an impossible
burden on inventors and thus on the patent system. There cannot, in an effective
patent system, be such a burden placed on the right to broad claims. To restrict
appellants to the crystalline form disaals under such circumstances, would be a
poor way to stimulate invention, and particularly to encourage its early disclosure.
To demand such restriction is merely to state a policy against broad protection for
pioneer inventions, a policy both shortsighteal unsound from the standpoint of
promoting progress in the useful arts, the constitutional purpose of the patent
laws!"?
The court appears to have envisioned the situation that claim 13 for a solid polymer covered two
forms for it: a crystalline form @t was enabled by the specification of the 1953 application and
an amorphous form that was not enabled because it was discoverétf |Siece it seemed to
the court that the amorphous form did not exist at the time of the patent applicatjpatetitse
could not have been expected to cldéiva amorphous forrat that time.
The circumstances thugere distinguishablffom those inConsolidated Electric Light
Co. v. McKeesport Light CO’*because the patenteiaghe latter caserere awaravhen they
filed their applicationhatsome types ofarbon made fromegetable fibrous materials would
not work in their invention as well as the carbonized paper that they described in the
specification an@lsothat there were other vegetable fibrous materials liggtthad not tested.
In theConsolidated Electric Light Cease, the broad claim for carbon made from a vegetable

fibrous materiatid not satisfy the enablement requirement under the state of the art as that was

known at the time of the filing of thepaee nt appl i cati on. I n contr a;

172 |d. at 606.

173 As pointed ousupranote 1®, however, the amorphous forms of polymers weee th
prior art in 1953. Consequently, the amorphous formiethyt1-pentene did not have to be
disclosed in the specification. It was disclosed in the references in the 1953 application, though.
Thus, the court appears to have been mistaken as statieeof the art in 1953. This does not
affect the authoritativeness of its decision as precedent, however.

174159 U.S. 465 (1895).
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the circumstances in tli¢ogancase, the broad claim for a solid polymer did satisfy the
enablement requirement under the state of the art as that was known at the time of the filing of
the patenapplication, because the amorphous form was not known at that tingenot clear,
however, why this distinction should make a difference. While Phillips may not have known
that there was any difference between a claim for a solid polymer andallecrgygorm for a
solid polymer, because the existence of an amorphous polymer was not known at that time under
the courtdéds view of the state of the art in 1
crystalline form for the solid polymer, if thag what it disclosed in the specification.

TheHogandecision continued:

Consideration of a later existing state of tharatésting for compliance

with 8112, first paragraph, would not only preclude the grant of broad claims, but

would wreak havoc imther ways as wellThe use of a subsequend#yisting

improvement to show lack of enablement in an eafilied application on the

basic invention would preclude issuance of a patent to the inventor of the thing

improved, and in the case of issued pttewould invalidate all claims (even

some fApi ct ur e Patehtadrenasdshould be granted to later

inventors upon unobvious improvements. Indeed, encouragement of

improvements on prior inventions is a major contribution of the patent system

the vast majority of patents are issued on improveménis quite another thing,

however, to utilize the patenting or publication of later existing improvements to

ireach backo and preclude or in¥alidate a
Ther ef erences to fAibroad claimso in this and t h
Professor Kitchos P Thecowtdidnotekpkio, howeverfwhyp at ent s .
restricting the scope of protection to the disclosure in the specificatbt woul d be a poor

stimulate inventionand particularly to encourage its early disclostfé. As the concurring

opinion by Judge Miller pointed out,th e maj or i tyés decision to ext.

17> Hogan 559 F.2d at 606.
176 Seesupratext accompanying notes -I9.
177 Hogan 559 F.2d at 606.

a7



future technology wouldrguablyimpede rather thaadvanceprogress. Judge Miller explained
thatt he effect of the majoritybés decision was t
position with respect to the original invention merely because the inventor used a tdha that
inventa thoughtwas limited to a single species, but later turned out to have a broader
meaning-’® In addition, thecourtdid notexplain why gtent protectioshould extend téorms
of materials thadreunknown at the time of the filing of a patent, but noangother forms of
materials that a patentee might want to claim under a prospect theory of patents.
Next, the court addressedncerrs with invalidating a patent on enablement grounds
because of the subsequent discovery of a product that it did nd¢:enab
If applications were to be tested for enablement uBddr2 in the light of
a later existing state of the art, the question would arise over how muchAater.
examiner could never safely call a halt and pass an application to Sseewho
had slaishly copied the disclosed and claimed invention of a patent issued in
1965, for example, could resist an infringement action by insisting that a court
hold the patent invalid because it was not enabling with respect to some third
product which first camento existence, and thus came within the purview of the
claim, in 1975.
The answer to this concern is that if future developments caused a claiovierbead, the

patentee could obtain reissuance of the patent under Sectiam@&ktrict the claimo the

scope of enablemehf’

178 1d. at 610 (Miller, J., concurring).
179 Seed5 U.S.C. § 251 (2000):

Whenever any patent is, through error without any deceptive intention,
deemed wholly or partly inoperative or invalid, . by reason of the patentee
claiming more or less than he hadght to claim in the patent, the Director shall,

. . .reissue the patent for the invention disclosed in the original paterigr the
unexpired part othe term of the original patent.

See als®®6 Rei | | y 56vU.S. (¥oHow.p62121(1853) (pemitting patentee to
disclaim claim that did not satisfy the enablement requirement)
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Lastly, the court responded to the PTOO0s ¢
infringement actions against later inventors as follows:

The PTO position, that claim 13 is of sufficient breadth to cover the later
stateof t he art (amorphous polymers) shown 1in
concern that allowance of claim 13 might lead to enforcement efforts against the
later developersAny such conjecture, if it exists, is both irrelevant and
unwarranted.The businessfdhe PTO is patentability, not infringement. Like the
judicially-developed doctrine of equivalents, designed to protect the patentee with
respect to latedeveloped variations of the claimed invention, the judicially
devel oped fir everesnet sdooc trreignuei roifn ge giunitvearlpr et a
light of the specificationmay be safely relied upon to precludgroper
enforcement against later developef&e courts have consistently considered
subsequently existing states of the art as raising guasbif infringement, but
never of validity. It is, of course, a major and infinitely important function of the
PTO to insure that those skilled in the art are enabled, as of the filing date, to
practice the invention claimedf, in the light of all propeevidence, the
invention claimed be clearly enabled as of that date, the inquiry 8rid&, first
paragraph, is at an entf.

In his concurring opiion, Judge Miller characterizékde majority as applying a double standard

by interpreting claims in lightf the state of the art at the time of filing for purposes of
enablement, but interpreting them in light of the later state of the art for purposes of
infringement. He urged that instead of employing a double standard, the PTO should simply
interpret tle claims in light of the state of the art at the time of filing to determine whether they
satisfy the enablement requiremeritudge Miller reasoned that the case of a claim for a solid
homopolymer, if a person of ordinary skill in the art at the tfn@ing would have interpreted

it to include both amorphous and crystalline forms, and only the crystalline form was enabled,
then the claim should be rejected for extending beyond the scope of enablement. On the other
hand, if a person of ordinary fikin the art would have interpreted the claim to include only the

crystalline form, the claim should be allowed and limited to the crystallinefdrm.

180 Hogan 559 F.2d at 607 (footnotes omitted, emphasis in original).
181 1d. at 61011 (Miller, J., concurring).
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The majoritydos reliance on the reverse doc
f r oimpropere n f o r c'&isy@ableniatic Thereverse doctrine of equivalerasose in
case lawas a defense to an infringement actidrere a device came within the literal scope of a
cl ai m, Isafarchatgedwarencipie from atpated article that perform[ed]the same
or a similar function in a substantially different wa§® The Federal Circuit has described this
def ens e, h @avaehromrstic,excaption,dong nfentionedlautrel v appl i ed, 0 &
never affirmed a decision in whiche defense had succeededrial'®* Moreover, the courts
have not demarcated the limits of this defetisarly, if it actually still exists. Consequently,
later developers cannot expect the same protection from the reverse doctrine of equivalents as
they couldexpectfrom rigorous enforcement of the enablement requirement to limit the scope of
claims to the disclosure in the specification as understood by a person of ordinary skill in the art.
The Court of Customs and Patent Appeals relied orltdgan decision three years later
in Application of Koller'®®> In Koller, the patent examiner rejected a claim for a process of
producing a desired chemical from a precursor chemical in which one of the steps involved
mixing the precursor chemicalwithmetalsas i n a Al i quid medi um. 0
valid depended upon its priority date, and this issue turned on whether the patent application
related back to the filing of the grandparapplication, which also referred to mixing in a
Al i qui do Tee i pant ent examiner based the cl ai més

disclosure to enable a person of ordinary skill in the art teaisents that were not miscible

182 |d. at 607 (emphasis in original).
183 GraverTank & Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605, 608 (1950).

184 Roche Palo Alto LLC v. Apotex, Inc;- F.3d----, 2008 WL 2669287 *4 (Fed. Cir.);
Tate Access Floors, Inc. v. Interface Architectural Resources, Inc., 279 F.3d 1357, 1368 (Fed.
Cir. 2002).

185 613 F.2d 819 (Fed. Cir. 1980).
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(i.e., capable of being mixed to form a single homogeneous substance) with watdmae tthe
grandparent application was filé¥f. The court decided that the case paralléledanbecause
at the time the grandparent application was filed, a person of ordinary skill in the art would not
have recognized that solvemthich were not miscile with waterwould be suitable for the
patentegorocess Therefore such a persowould not have included thewithin the scope of
the term Al iCqonsdquentlymmderiHogan the enablement requirement was
satisfied, because the disclosuratded mixing withthe only types of solvents that were
recognized at the tindei.e., solvents that would mix with watét’ Consequently, the court
reversed the decision of the Board of Appeals
AftertheThi rd Circuitds decision on the polypro
Hogan and Banks patent issued on March 15, 1983 20wezars after the application was filed,
and the enforcement phase of the litigation began. Phillips filed infringementsaagamst a
number of companies. After settling the infringement actions with Phillips, the infringement
defendants filed an action against Phillips seeking declaratory relief that the Hogan and Banks
patent was invalid, not infringed and unenforceaffldn an 81 page opinion, the district court
held that the patent was vahad infringed.
On the issue of enablement, the court observed thatftirgementdefendants did not
dispute that the 1953 application enabled a person of ordinary skill amttttemake
pol ypropylene that sati sf i Bamalylsdlidpolypopyledee ment s

consisting essentially of recurring propylene units, having a substantial crystalline polypropylene

186 |d. at 82122.
187 1d. at 824.

188 phijllips Petroleum Corp. v. United States Steel Corpi3, B. Supp. 1278, 1283 (D.
Del. 1987). The declaratory relief action was consolidated with the origifraigement
actions against Hercules, Inc. and U.S. Stddl.
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content & Thedefendants argued, thoughatlthe application did not describe or enable the

entire class of compounds that came within the claim. Focusing on the intrinsic viscosity of 0.2

to 1.0 and the weight average molecular weight of 5,000 to 20,000 given in the specifiation,

the defendats asserted that the application disclosed polypropylene that was useless as a
plastic for commerci al applications and Awas
| aborator'¥Thbeyi assbycontended t htenabldoheto 1953 a
produce the high molecul ar we {t*gAithoygh theadistach po |l y
court acknowledged that Asome of the mar ket s
credited to higher molecular weightst attributable to # Hogan and Banks inventigf’ it

ruled that the 1953 application satisfied the written description and enablement requirements. It
said that the defendants missed the point of the inquiry under section 112, which was to

determine whether th@aimedinvention was described and enabladd that it was not
necessary for a patent applicant Ato predict
embodiment of his inventiodt® The court explained that since the claim did not include any
limitationsregarding intrinsic viscosity or molecular weight, these factors were not relevant to

thewritten description and enablement requiremétitdt concluded that regardless of whether

189 1d. at 1286, 1292.
19 see supraext accompanying note 13.

191 phillips, 673 F. Supp. at 1290, 1318.

192 1d. at 1292.

19 1d. at 1318.

194 1d. at 1291, 1292 (emphasis by the court).

195 geeid
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the defendants had a superior product to the polypropylene describedLBbthapplication, it
was still crystalline polypropylene that came within the claims of the pdf&nts.

On appeal, the Federal Circuit affirmed the district cblirtThe defendants argued that
the claim was too broad because it embraced subject matttadked an adequate basis in the
1953 application. Relying on th#oganandKaoller cases, the Federal Circuit rejected the
def e ndrguments:0

Defendants' misdirected approach here is the same as that improperly

relied upon by the PTO iHogan Defendants do not, as they cannot, argue that

the 1953 specification fails to enable one skilled in the art to practice the claimed

invention. That the '851 claim may cover a later version of the claimed

composition (crystalline polyproplerigic] with higherintrinsic viscosity and

average molecular weight) relates to infringement, not to patentabilibyhold

differently would, in the wordsdfliogan A i mpose an i mpossible bu

inventors and thu¥® on the patent system. 0
The appellate court continuedh at t he central flaw with the de
was directed to ¥ Thaetappet dta¢ eofcotulme @l tso00 T e]
argument under the reverse doctrine of equivalentg)gthat the defendants provided no lega
basis or equitable grounds, and it semefifor restricting the coverage of the claim to less than

its admitte® Wiitthern dale Feadpe.ad Circuitos deci si

polypropylene litigation came to an end.

1% |d. at 1357.

197" United States Steel Corp. v. Phillips Petroleum Co., 865 F.2d 1247 (Fed. Cir. 1989).
Id. at 125152 (citations and footnote omitted).

199 1d. at 1252.

200 |d. at 1253.

198
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Even today, mdpolypropylene is produced using the Zeighatta catalyst§®*
Becausef its high molecular weight, the polypropylene produced with Zeilgkdta catalysts
has the toughnesBexibility, and other desirable characteristics that have made it a success i
the marketplace. In contrast, thaypropylene produced with the Marlex catalysts described in
the Hogan and Banks patent is brittle fiad never been a successful commercial prédfict.
Also, the synthesis by Hogan and Banks of their crystallingopapylene in 1953 did not
contribute to Nattabds d-Natzoatahests, pecause NattA wag nott s i n g
aware of Hogan and IBaldtirs therevismo ikdicationtthatiHogansaande r .
Banks or the other chemists at Hps8lunderstood the mechanism for the production of
crystalline polypropylene through the lining up of the methyl groups on the same side of the
carbon chaiuntiaf t er Nattadés publication of his exper
explanation in thdoumal of the American Chemical Soci@tyl955. Moreover, Phillips
clamedcr ystalline polypropyl ene onlnhspiteoofalithis | ear n
the Hogan and Banks patent was awarddéps priori
was able to collect $300 million in licensing revenues from polypropylene manufacturers
through 19953 even though the manufacturers used the ZeNj#ta catalysts, instead of the

Marlex catalysts described in the 1953 Hogan and Banks applicaticenjde the ZeigldMatta

201 HEINZ MARTIN, POLYMERS, PATENTS, PROFITS 31 (2007)( AUp to thi s

polypropylene is produced on an industrial sc
WIKIPEDIA, THE FREE ENCYCLOPEDIA, Polypropylene available at
http://en.wikpedia.org/wiki/Polypropylend fi Mo s t commercially avail at
made with .. . ZiegleNat t a cat.al yst s. . . . 0)

202 phillips Petroleum Corp. v. United States Steel Corp3, 6. Supp. 1278, 1318 (D.
Del. 1987).

203 Dana Rohrabacher and Paul Crilllhe Case for a Strong Patent Systetarv. J.L.
& TECH. 263, 266 (1995).
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catalysts produced superior quality polypropylene than could be produced using the Marlex
catalysts.

The polypropylene litigation also spawnegeculiar legal precedent for the enablement
requirement that made the outcome oflitigation possible. Under this precedent, a patentee
may claim a genus that includesknown species that are discovered in the future if the
specification describes and enables all the species that are known at the time of filing the patent
application This result is achieved through what Professors Merges and Duffy characterize as
the temporal paradox in which the description and enablement requirements for the genus are
determined as of the date of filing the patent, and the patentee gets thiedbemgfadditions to
the genus that are discovered Izt&r A line of Federal Circuit decisions from the past several
yearsindicatethat this peculiar precedeimas beemrroded, however. The next section of the

article discusses these cases.

V. Re@nt Federal Circuit Case Law
As discussed previouslthe Court of Customs and Patent Appéwil in Application of

Hogan®®

that a patent application that disclosed and enabled a method of making the crystalline
form of a polymer, was entitled toclaim for the method of making solid polymerpecause the
only known method for making a solid pol ymer
making the crystalline form.While theCourt of Custom and Patent Appeals folloviéaganin

Application of Koler and the Federal Circuit followed it linited States Steel Coxp Phillips

Petroleum Cq the Federal Circuthaslimited Hoganin Plant Genetic System, N.V. v. DeKalb

204 5eeROBERTP. MERGES& JOHN F. DuUFFY, PATENT LAW AND PoLicy: CASES AND

MATERIALS 295 (4" ed. 2007).
205 559 F.2d 595 (C.C.P.A. 1977)
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Genetics Corg® andhasvirtually eliminatedHogard s e f Ghieore €orpi vnGenerch,
Inc.2%” SinceChiron, the Federal Circuit has not referredHoganin any of its cases that
involvedclaims to a genus where only a single species was erfabled.
ThePlant Genetic Systenase was concerned with genetically engineered corn. The
plaintiff had a patent for plants that were genetically engineered to adgis¢ ofherbicide that
killed other plants by blocking an essential biochemical process in them. The specification
provided working examples of tomato, potato, and tobacco flzattsvere genetically
engineered to resist the herbicide&enerally, flowering plants are categorized as either
monocotyl edons ( fidnocnootcyad tesdoo mfrso rf diddly cwrottt )s 0@ d ons  (
depending on whether they have omeo, or nore than twdeavesn their initial growthfrom
seeds?® All of the working examples in the specificatiarerefor plants that werdicots, but
the claims were not limited to dicots and broadly covered all pilastsad The defendan
accused produetas corrthathadbeen genetically engineered to resist the herbicwleish the
patent was concerned wjthnd corn is a monocotThe district court heard extensive testimony
on the state of the art of genetic engineering at the time of filing ofatieatpand found clear and
convincing evidence of a fAmonocot barrier, o w

skill in the art from making genetically engineered monocots without undue experimentation.

206 315 F.3d 1335 (Fed. Cir. 2003).
207 363 F.3d 1247 (Fed. Cir. 2004).

% SeeSitrick v. Dreamworks, LLC, 516 F.3d 9
Inc. v. BMW of N. Am., Inc., 501 F.3d 1274 (Fed. Cir. 2007); LieBkrsheim Co. v. Mdrad,
Inc., 481 F.3d 1371 (Fed. Cir. 2007); Lizardtech, Inc. v. Earth Resource Mapping2ih¢:,3d
1336 (Fed. Cir. 2005)

209 plant Genetic Sys., N.V. v. DeKalb Genetics Corp., 175 F. Supp. 2d 246, 252 (D.
Conn. 2001).
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Accordingly, the district court ruled thatpe nt 6 s br oad c¢cl ai ms were i nv
the enablement requirement, because they were not limited to dftots.

On appeal, the Federal Cir cd' Thepafefitdter med t h
argued thaHoganrequired reversal, hihe Federal Circuit ruled thetogandid not apply:

We do not reatHoganas allowing an inventor to claim what was

specifically desired but difficult to obtain at the time the application was filed,

unless the patent discloses how to make and uge itogan amorphous

propylengsic], on the record before the court, was not known or in existence

when the application was filedn the present case, however, monocots existed in

1987 and stablyransformed monocot cells were highly desiral®&S inded

asserts that monocot cells were already being stably transfoithed, monocots

and stably transformed monocot cells were not an unknown concept that came

into existence only after 198 But stably transformed monocot cells were

difficult to produceand t he Nj236 paten® gave no instru
The court és Hogaait ememphdbhsatpricapyl ene . for . was
several reasons First of all, propylene is a gas at room temperature, and therefore, itvsasely
amorphoustather tharcrystalling andof course, propyleneas well known when the 1953
Hogan and Banks application was fiféd If the court was referring to polypropylene, rather
than propylene, the o u stateinent is still incorrect, becaudegandealt with adivisional
patent application for-fnethyt1-pentene, rather than the patent for polypropyféhdinally,
the patent specification Hogancharacterized amorphous polymers as prior art, and therefore,

they were not unknown at the time the applicatios fitad?*> Because of all these factual

errors, it is difficult to understanekactlywhat distinction thé’lant Geneticourt was trying to

210 |d. at 26162.

211 plant Genetic Sys. N.V. v. DeKalb Genetics Corp., 315 F.3d 1335 (Fed. Cir. 2003).
212 1d. at 1340.

13 See supramote 114 and accompanying text.
214 Hogan 559 F.2d at 597.

215 see supraote 16.
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make betweehkloganand the case before itCertainly, monocots and stably transformed

monocot cells were not amknown concept in 1987, but neitvea s fAamor p reed [droop

whatever thélant Geneticcourt meant to refer t@n unknown conce 1953. If thePlant
Geneticcourt intended to limit the reach Hbganto species that were not only not in existe
but unknown even as a concept at the time of filing of a patent applicatiotjdiganwould be
a very narrow precedent indeed.

The last case in which the Federal Circuit has referrétbtanis Chiron Corp. v.
Genentech, In&® TheChiron casenvolved a patent for an antibody that bound itself to the
human antigen associated with breast cancer cells; by binding &mtigen, the antibody
facilitated the detection and treatment of breast cancer. The antibodevasbject oéin
original paent applicatiorfiled in 1984 and two continuatien-part applications filed in 1985
and 1986 The first application disclosed a type of antibody called a murine antibody, which
was derived from mouse ceby cloning them Murine antibodies have tlitsadvantage that
they are not suitable for lortgrm treatment of humans, because they create a risk of an
immunological response that can cause toxic shoek@mndeath on account of thantibodies
having beererivedfrom animal cells.

Recombinant DA technology has been used to produce other types of antibodies that
include chimeric antibodies and humanized antibodieghich part of the DNA encoding
regions come from humaA¥ Chimeric antibodies and humanized antibodies are more suitable

for long-term treatment of humans than murine antibodies, because they have assnaon

216 363 F.3d 1247 (Fed. Cir. 2004).

27 Antibodies hae primarily two regions: a constant region and a variable region.

Both chimeric antibodies and humanized antibodies may have a completely human constant
region, but unlike chimeric antibodies, humanized antibodies have a variable region that is
partially derived from a humanld. at 1250.
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content. The first publication to disclosghimeric antibodies appeared four months after the
filing of the first application in 1984, and the first publication to disellesmanized antibodies
appeared in 1986.

Thetwo continuatiorin-part applicationsvere filedafter chimeric antibody technology
and humanized antibody technology, respectivedglbemme known in the biotechnology field.

Althoughneither ofthe coninuationin-part applicationslisclosedchimeric or humanized

antibodies, they included a broad definition
which stated that it was finot intended to be
manner in whi®ch it is made. d

When the patent finally issued, Chiron sue

of a humanized antibodpat was useth the longterm treatment of breast cancer. The case
was tried to a jury, whicheterminedhat néther the original nor continuatieim-part
applications satisfied the written description and enablement requirements with respect to a claim
for chimeric or humanized antibodies. The verdict form did not specify which of the two
requirements was nottssfied, however.

On appeal, the Federal Circbitokethe enablementequirement into three categories
based on the knowledge available at the time of the filing of a patent application. It said that at
one end of the spectrum, a patent applicatiorepaefy should not disclose routine technology
that was well known to one of ordinary skill in the aBiting Hogan the coursaidthat at the
other end of the spectrum, a patent application is not required to enable technology that arises
after its filing, because that would be impossibldext, the coursaid that an enabling

disclosure is requirednly for nascent technology for which a person of ordinary skill in the art

218 |d. at 1252.
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would needinstruction from the application to practice the invenfibh.The murt then applied
these principles to the three patent applications. It ruled that the 1984 application was outside of
the bounds of the enablement requirement, because the technology for making chimeric
antibodies did not arise until after the filingtbe application. In contrast, by the time of the
filing of the 1985 and 1986 continuatim-part applications, the technology for making
chimeric antibodies had become nascent technology. Consequently, the contimdaéidn
applications were subjetd the enablement requirement, and the court found that substantial
evidence supported the jurybds decision that t
chimeric and humanized antibodies without undue experimentation.
Although theChiron majority decided that the 1984 application was not subject to the
enablement requirement, it nevertheless affirmed the verdict on account of the written
description requirement. The court noted that the function of the written description
requirement is tensure that the inventor had possession of the subject matter of the patent when
the application was filed, and that the Chiron scientists could not have had possession of
chimeric atibodies because they were not developed until fate’s concurring opmion by
Judge Bryson urged that the jury verdict should have been upheld with respect to the original
1984 application as well as the 1985 and 1986 continuatipart applications for lack of
enablement?
Chirondbs ruling with roeigigneequiremenappaals emegate thet t en d «

effect ofHoganentirely. Whenever it would be impossible for a patent application to enable an

219 1d. at 1254.
220 1d. at 125657.
221 1d. at 1255.
222 1d. at 126263.
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unknown species of a genus, so tHagganwould take the disclosure out of the enablement
requirement, then it wodlalso be impossible for the patent application to describe the unknown
species. Thus, the written description plactke same impossible burden a patent applicant
seeking to claim a genus that includes an unknown spbeean enablement requirenten
would have, were it not fddlogan WhileHoganprovides relief from this impossible burden
with respect to the enablement requiremé€iiyon provides no such relief with respect to the
written description requirementThus, Chironrendes claims tha extend to unknowspecies
invalid for failure to satisfy the written description requirement, rather than the enablement
requirement. Whether a patent is invalid for failure to satisfy one requirement or the other, the
end result is the same.

The Fedeal Circuit next addressed the issue of the validity of a claim to a genus based on
the disclosure of a species within the genusizardtech, Inc. v. Earth Resource Mapping,
Inc?®® Lizardtech had a patent for data compression software for digital irtteagéacluded a
claim for a method for creating a seamless di
image and then processing the data to permit the transformed image to be stored in a computer
with a limited memory?* The specification discloseone way to create the seamless DWT,
which wasby ma i mguapidnat e d D% cosffizients Lalculated from the image data.
Nevertheless, the claim in issue did specify how the seamless DWT was created, and

therefore, it purported to cover athys of creating the seamless D\WT.

223 424 F.3d 1336 (Fed. Cir. 2005)

224 For a thorough and insightful description of the factual backgroutiteofase, see

Robert P. MergesSoftware And Patent Scope: A Report From The Middle Inn8%g$EeX. L.
REv. 1627(2007).

22> Anotherof the claims included i mai nt ai ni n g limitgtiahattehd s ums
court had ruled that the defendant had notmgied that claim because the defendant used an
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The Federal Circuit decided that thereswa support for such a broad claim in the
specification, because the specification failed to demonstrate that the inventor possessed the full
scope of the claim and failed émable the full breadth of the claim. It explained:

By analogy, suppose that an inventor created a particulaefiigent
automobile engine and described the engine in such detail in the specification that
a person of ordinary skill in the art would &lele to build the engineAlthough
the specification would meet the requirements of section 112 with respect to a
claim directed to that particular engine, it would not necessarily support a broad
claim to every possible type of fuefficient engine, nanatter how different in
structure or operation from the inventor's engifibe single embodiment would

support such a generic claim only if the s
to a person skilled in the art that [the inventor] had possessior ofdimed

subject matter at the time of filing, 0 and
practice O0the full s c ooheldothérwigelwauldc | ai med i n

vi olate the Supreme Court's directive that
morejust and fair, both to the patentee and the public, than that the former should
understand, and correctly describe, just what he has invented, and for what he

cl ai ms &hug, apatntee cadnot always satisfy the requirements of

section 112, in quporting expansive claim language, merely by clearly describing

one embodiment of the thing claimeBor that reason, we hold that the

description of one method for creating a seamless DWT does not entitle the

inventor of the '835 patent to claim any atidneans for achieving that

objective®?®

It is significant that the court did not address whether the alternate ways to create a seamless
DWT were known at the time of filing of the patent application, and the decision did not refer to
either theHoganor Plant Geneticases.

LiebetFlarsheim Co. v. Medrad, Iré’is another case in whithe Federal Circuit held
claimsinvalid for lack of enablement becaubeywas not supported by the specification. The
patent was for powered fluid injectors thareused to inject fluids into patients during medical

procedures. Although all the examples in the specification included a pressure jacket on the

alternative method for creating the seamless DWA@..at 134041. Lizardtech then argued that
the defendant infringed the broader claiiSeead. at 1343.

226 1d. at 1346 (citations omitted).
227 481 F3d 1371 (Fed. Cir. 2007).
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injectors, the claims did not require the injectors to have a pressure’acKee district court
detemined that the claims were invalid for lack of enablement of injectors without a pressure
jacket, and the Federal Circuit affirmed. The appellate court explained:

[I] n this case, the asserted claims read on, and the full scope of the claimed

invention ncludes, an injector system with and without a pressure jatkete

must be fireasonable enabl ement of the scop

includes both injector systems with and without a pressure j&cket.

The Federal Circuit also found oias invalid for lack of enablement because they
extended beyond the specificationAintanotiveTecologies Internationd, Inc. v. BMW of
North America, Inc?° The case involved crash sensors for use in deploying aiceiysy side
impactcar accidentsvhich were triggered by velocity chargj@ vehicles that exceeded a
threshold value The claims did not specify the particular types of sensors to be used in the
invention, but the specification had a detailed description of a mechanical velocity ashsor
briefer description of an electronic sensdrhe district court decided that the claims were
invalid with respect to electronic sensors, because the description of them in the specification
was not sufficiently detailed to enable a person of amgiskill in the art to make thefri!

The Federal Circuit affirmed. It explained:

We also reject ATI's argument that because the specification enables one

mode of practicing the inventioniz., mechanical side impact sensors, the
enablement requiremeist satisfied. We addressed and rejected a similar

228 \When the original patent application was filed, the claims included the limitation of

a pressure jacket on the injectors, but the patentee removed this limitation from the claims during
patent prosecution after learning thia¢ defendant was making a jacketless injector system.
at 1374.

22 |d. at 1380. The court also pointed out that it was ironic that the plaintiff had
successfully argued that the claims encompassed injectors with no pressure jackets, Haut lost t
case in the end because the broad claims were invalid for lack of enabldihent.

230 501 F.3d 1274 (Fed. Cir. 2007)
231 1d. at 1280.
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argument made ihiebelFlarsheim Co. v. Medrad, Inc481 F.3d 1371
(Fed.Cir.2007). . .
Similarly, in this case, the claim construction of the relevant claim

limitation resulted in the scope of theiata including both mechanical and

electronic side impact sensors. Disclosure of only mechanical side impact sensors

does not permit one skilled in the art to make and use the invention as broadly as

it was claimed, which includes electronic side impacssen Electronic side

impact sensors are not just another known species of a genus consisting of

sensors, but are a distinctly different sensor compared with themaled

mechanical side impact sensor that is fully discussed in the specificationinrhus,

order to fulfill the enablement requirement, the specification must enable the full

scope of the claims that includes both electronic and mechanical side impact

sensors, which the specification fails to’do.

The Feder al Ci r c utheedablemamfatclaim te & gemus Sitick s e o n
v. Dreamworks, LLE*Si t ri ck had two patents for integra
image into a prexisting video game or movie. Sitrick sued Dreamworks for infringement of
these patentsonaccot of Dr eamwor ks 6 | ndednddistribugdai n t he D
feature called ReVoice Studio that alleswsers to add their own voices to the movies on the
DV DO S t rpateniksdnsluded claims for the integration or substitution of a visualdio a
user image in place of a predefined image in a presentation. The specifications described the
integration or substitution as being performed by an Intercept Adapter Interface System
(Al Al S0) , Iiwdvideolgame systettsireedcept addressgnals between the video
game apparatus and the game card or storage céne. claims were not restricted to video
games, however, and the specification of one
predefined video and audiovisual preséntatn s such as mov¥*es and vide

The district court found all the claims invalid for lack of enablement as to movies,

because the patent specifications did not explain howAtlsefrom a video game system would

232 |d. at 1285.
233 516 F.3d 993 (Fed. Cir. 2008).
234 |d. at 996.
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work for movies. It noted thattDe a mwor ks 6 experts had testified
significantly from movies, because in video games the images of the various characters in the
story were retrieved by discrete address signals, while the images of the characters in pre
existing mwies were inseparable from tearrounding images. Consequently, tlehniques
for intercepting address signals for video games had no relevance to movies,discdkare
did not enable use of the IAIS for movies.

In affirming the district court ite Federal Circuitheld

The full scope of the claimed invention must be enabléte rationale for

this statutory requirement is straightforwaighabling the full scope of each
cl ai m i s quiidpeonquoo foft tehepat ent bahapses n. 0 A pat

broad claim | anguage must make sure the br
scope of the claims must be | ess than or e
Aensure[ ] that the public knowledge is en
degreem | east commensurate “With the scope of

ThelLizardtech LiebelFlarsheim AutamotiveTechologies, andSitrick cases each dealt
with a claim to a genus based on a specification that enabled only one species in the genus. In
each casdhe Federal Circuit emphasized that a claim to a genus would not satisfy the
enablemat requirementf the specification enableshly a single speciemstead, the
specification was required to enable the full scope of the claim. None of these casesteeferred
Hoganor addressed whether the enablement requirement was not applicable on account of the
existence of a species within the genus that was unknown at the time of filing and therefore was
impossible to enable thenin light of the severe limitationroHoganin thePlant Geneticase
that a species must have been an fiunknown con

the holding in theChiron case thaa claim to a genusould not satisfy the written description

2% 1d. at 998, 1000.
236 1d. at 999 (citations omitted).
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requirementvith respect to an lmown speciedt appears that there is little left Hbganas a
precedent.

As a result of the erosion Blioganas a precedent, it appears that blocking patents on
improvements would not be possible, because a patent on an improvement could nthsatisfy
nonobviousness requirement and at the samesiatigfy the written description requirement and
be within the scope of enablement of the original invention. Nevertheless, there are limited
circumstances where blocking patents may still be possildethase are described in the next

section of the article.

VI. Possibilities for Blocking Patents

Blocking patentsppear to be restricted to two possibilities. The first is where a process,
machine, manufacture, or composition of matter involves the catibn of twoor more
component processes, machines, manufactures, or compositions of matter, each of which is
subject to a valid patent. The second is where there is one patent on a machine, manufacture, or
composition of matter and theigeanother pantfor a process for making or using the machine,
manufacture, or composition of matter.

The first possibility for blocking patents arises from combining components to produce a
whole that requires all of them. An automobile would be an exampleny dfats components
(engine, battery, brakes, etc.) might be the subject of a separate patent, and making an
automobile would require licenses from all the patenté&at differentiates an improvement
from a component is the relationship between tigiral and second inventions. If the second
invention can stand alone from the original invention @mbining the original and second

invention would be obvious @ person of ordinary skill in the art, then the second invention
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would be a componentOn the other hand, if the second invention would not be useful on its
own, the secondhventionwould bean improvementf the original invention While patents on
components could block each other, patents on improvements could not be blocking thecause
improvements could not be both nonobvious and enabled by the original invention.

The other possibility for blocking patents arises from the disjunctive elements for
infringement in Section 271(a) of Title35 A [ W] hovever wit hooffdrsttaut hor i
sell, or sells any patented invention . . . during the term of the patent therefor, infringes the
patent®”  An inventor of a noveluseful and anobviousprocess for using or making a
machine, manufacture, or composition of matter would kileshto a patent for the process,
but if the machine, manufacture, or composition of matter was subject to its own patent, the
patent on the process would be subject to the patent on the machine, manufacture, or
composition of matter. The inventorahovel, useful and nonobviogsocess fomakinga
machine would not infringe a patent on the machinmbiingit in a way that was not enabled
by the patent on the machine, but the inventor would infringe the patent on the machine by using
it, or offering to sell or selling it. Similarly, the inventor ohavel, useful and nonobvious
process for using a machine would not infringe a patent on the machine by using it in a way that

was not enabled by the patent on the machine, but the inventor woulgeéntine patent on the

237 35 U.S.C. § 271(a) (2000).
2% See35 U.S.C. A 103(b) (2o0idchudes o mew hseof aer m ¢

known process, machi ne, manuf act urBefore theo mp o s i
adoption of this provision in 1952, a new use of an old product or composition was held to be not
patentable. Roberts v.lItiskhyg eew invelBtian tdJuseSan old 5 0 ,

machine for a new purpos&he inventor of a mache is entitled to the benefit of all the uses to

which it can be put, no matter whether he had conceived the idea of the useogrnot. | n r e
Thuau, 135 F. 2d 344,patdntCior @ nd¥v. ude. for andofd FQbstahae [quitd
unchanged is not autheed by the patent laws because such use is not the invention or discovery

of 6any new and wuseful art, machi ne, manuf ac
useful improvements thereof. 0) ; P a Udes, Rew Udeg an@ Chemical Patan

Proposal 51J.PAT. OFF. Socdr 768, 77580 (1969).
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machine by making it, unless the inventor also made the machine in a way that was not enabled
by the patent on the machine.

Judge Rader provided the following hypothetical illustrating blocking patents on a
compositiorfor shoe pakh anda procesdor using the composition to grow haw Catalina
Marketing International, Inc. v. Coolsavings.com, Ifit.

Inventor A invents a shoe polish for shining shoes (which, for the sake of
example, is novel, useful, and nonobviousiventorA receives a patent having
composition claims for shoe polish. Indeed, the preamble of these hypothetical
claims recites fAa c¢ o m@leadyjlnvéenmmBcéumnot pol i shi n
later secure a patent with composition claims on the same coiopdsatause it
would not be novelLikewise, Inventor B could not secure claims on the method
of using the composition for shining shoes
the composition but, rather, the same use shining shoes.
Suppose Inventor B sicovers that the polish also repels water when
rubbed onto shoednventor B could not likely claim a method of using the polish
to repel water on shoes because repelling water is inherent in the normal use of
the polish to shine shoet otherwords,n vent or B has not invente
use by rubbing polish on shoes to repel watgpon discovering, however, that
the polish composition grows hair when rubbed on bare human skin, Inventor B
can likely obtain method claims directed to the new use ofdimpasition to
grow hair. Hence, while Inventor B may obtain a blocking patent on the use of
Inventor A's composition to grow hair, this method patent does not bestow on
Inventor B any right with respect to the patented composititwen though
InventorA' s cl aim recites fAa composition for pc
invoke this use limitation to limit Inventor A's composition claim because that
preamble phrase states a use or purpose of the composition and does not impose a
limit on Inventor A'sclaim 24

Thus, a patent for a composition or product will dominate patents for processes for making or
using the composition or product.

The standard of enablement for a patent for a composition or product is satisfied by a
specification that disclosessangle method of making the composition or product. In contrast, a

specification that discloses a process for making or using a composition or product will not be

239 289 F.3d 801Fed. Cir. 2002).
240 |d. at 809.
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enabling for other processes for making or using the composition or prod@hig.distirction

between patents for compositions or products and patents for processes was highlighted in
Invitrogen Corp. v. Clontech Laboratories, Ific. The patents involved in the case weredor
enzyme known as r eV e rhaddeeh geneily madified soghatit(vdulR T 0 ) t
be useful for cloning DNA efficiently The defendant argued that the patents were invalid for

failure to satisfy the enablement requireméetause they disclosed only a single progess

deletion mutationjor geneti@ally modifying the RT, but they failed to disclose any of the other
processes for doing simcluding the process that the defendant uged point mutation)¥or

genetically modifyingthe R The Federal Circuit concteded t h:
would have been well taken if the patents had claimed the other processes for genetically

modifying the RT without disclosing theff® The court pointed out, though, that teims in

the patents were for the genetically modified RT composition, rdtaarthe processes for

genetically modifying the RT, and thus they were not limited to any process for genetically

modifying the RT>**

%1 429 F.3d 1052Fed. Cir. 2005).

242 |d. at 1070.

243 |d. at 1071. The argument would then have been supported by cases such as
National Recovery Technologies, Inc. v. Magnetic Separation Systemd4,66¢-.3d 1190, 1194

(Fed.Cir.1999).

244 nvitrogen, 429 F.3d at 1071.See als)Amgen Inc. v. Hoechst Marion Roussel,

Inc., 314 F.3d 1313, 1335 (Fedir. 2003)( @ heldw makes chr that the specification need
teach only one mode of maki n)gJohasnHbpkiossUnmnyg. a cl
CellPro, Inc., 152 F.3d 1342, 1361 (F€&ir. 1998); Engel Indus., Inc. v. Lockformer Co., 946

F.2d 1528, 1533 (Fedir. 1991)( The emblement requirement is met if the description enables

any mode of making and using the claimed invendion.
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VII.  Conclusion

It is unclear whether blocking patents on improvements promote or retard technological
progress. By requing permission from both the patentee for the original invention and the
patentee for the improvement in order for either patentee to make, use or sell the improvement,
blocking patents create the possibility of an impasse in which neither patenteeloéraexp
val uabl e i mprovement. On the other hand, wund
blocking patents may promote technological progress by providing inventors with substantial
incentives to produce pioneer inventions and then controldaealopment.

Blocking patents were expressly authorized by statute for a short period, but since the
repeal of the authorizing statute in 1832, they have been widely recognihedoatentase
law. The adoption of the nonobviousness requiremendtentability in 1952 appears to have
substantially eliminated the possibilities for blocking patents, however. The nonobviousness
requirement is complementary to the enablement requirement, because both are based on the
standard of the person having i@y skill in the art. If an improvement is nonobvious, so that
it satisfies the standard for patentability, then it is beyond the ken of a person who has both
knowledge of the original invention and ordinary skill in the art, and therefore the impovem
is outside the scope of a patent for the original invention. Likewise, if the improvement is
within the scope of a patent for the original inventioecause the patent enabled a person of
ordinary skill in the art to make and use the improvemear the improvement could not be
patentable, because it would not satisfy the nonobviousness requirement.

A line of caseseginning withApplication of Hogafi* have held, however, that an

improvement could both satisfy the enablement requirement withctasgie original

245 559 F.2d 59%C.C.P.A. 1977).
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invention and the nonobviousness requirement. These cases have focused on the possibility of a
difference in the ordinary skill of art between the time of filing the patent for the original
invention (when the enablement requirementiappand the time of the invention of the
improvement (when the nonobviousness requirement applies). Under thesa cisesfor a
genus that covers the original inventiwould satisfy the enablement requirement with respect
to species within the ges that are unknown at the time of filing the patent for the original
invention, and these species could satisfy the nonobviousness requirement and therefore be
patentable when they were eventually discovered. As a result, there could be blocking patents
for the original invention and the improvement.

The holdings of théloganline of cases appear to have been eroded by recent Federal
Circuit decisions, though. First, the Federal Circuit limitsjanin Plant Genetic System, N.V.
v. DeKalb Genetics Corf#® to circumstances where the improvement was not merely difficult
to produce, but was instead an unknown concept. Th&hiion Corp. v. Genentech, I’
the Federal Circuit held that even if a claim to a genus could satisép#idement requirement
with respect to unknown species, the claim would nevertheless be invalid because it could not
satisfy the written description requirement. Si@teronwas decideddoganhasnotbeen
cited inany of the foucasesvherethe Federal Circuitasruled tha patents with broad claims
did not satisfy the enablement and written description requirements becaupeatdra
specifications di not support the full range of the claim&onsequently, the possibilities for
blocking patents have been substantiedistricted.

Nevertheless, there are two circumstances where blocking patents may continue to arise.

The first is where there are separate patents on components that may be combined with each

246 315 F.3d 1335 (Fed. Cir. 2003).
247 363 F.3d 1247 (Fed. Cir. 2004).
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other. When this occurs, permission to combine the componéhitisve to be obtained from

each patentee. The second is where there is a patent for a novel, useful and nonobvious method
for making or using a product that is separately patenw#wtile the patent on the product

would not block the patented methimd making or using it, it would block sales of the product

as well as processes for making or using the product that were enabled by the patent on the

product.
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