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OPI NI ON

Dat ed: August 28, 2001
W | m ngton, Del aware



ROBI NSON, Chi ef Judge
| . | NTRODUCTI ON

Uni on Car bi de Chem cals & Plastics Technol ogy Corporation
is the assignee of all rights, title, and interest in and to
U.S. Patent Nos. 4,916,243 (“the ‘243 patent”); 4,908, 343
(“the 343 patent”); and 5,057,481 (“the *481 patent”). These
patents relate to i nproved catal ysts used to produce ethyl ene
oxide. Ethylene oxide is a building block chem cal used to
make nunmerous househol d products includi ng shanpoo,
antifreeze, and |l aundry detergent.

CGeneral ly speaking, ethylene oxide is made by conbini ng
et hyl ene and oxygen. \When et hyl ene and oxygen are chem cally
conbi ned, three main products result — ethylene oxide, carbon
di oxi de, and water. The carbon di oxide and water are
undesi rabl e byproducts of the chenical reaction. The
efficiency of the reaction is neasured by conparing the anpunt
of ethyl ene oxi de produced to the anpunt of ethylene and
oxygen used in the process. Scientists, including those
enpl oyed by the parties in this litigation, have tried for
years to inprove the efficiency of the reaction. Sinply put,
they want to produce nore ethyl ene oxide and | ess carbon
di oxi de and water.

One well known techni que of increasing the efficiency of

the reaction is to conbine the ethyl ene and oxygen in the



presence of a silver catalyst. Wen a silver catalyst is
present, oxygen conbines with the silver and, through that
conbi nati on, oxygen is caused to react with ethylene to form
et hyl ene oxide. See the *343 patent, col. 2, |Ins. 10-15.
Since at |east the 1930s, scientists have been trying to

i nprove the silver catalysts to increase the efficiency of the
reaction and the life of the catalyst. One way to inprove the
silver catalysts is to add other metals to the silver. These
other nmetals are referred to as “pronoters.”

Uni on Car bide Chem cals & Plastics Technol ogy Corporation
filed this patent infringenment action on May 3, 1999 agai nst
def endant Shell O Conpany, Shell Chem cal Conpany, and CRI
Cat al yst Conpany (collectively, “Shell”), alleging that Shel
infringes the '243 patent, the *343 patent, and the *481
patent (collectively, “the patents-in-suit”).! Shel
countered that all three patents-in-suit were invalid and not
infringed. Union Carbide Corporation joined this litigation
on January 4, 2000. Union Carbide Chem cals & Plastics
Technol ogy Cor poration and Uni on Carbi de Corporation are

referred to collectively as “Union Carbide.”

By trial, Union Carbide Iimted its charges of
infringement to claim4 of the ‘243 patent; clainms 1, 3, 13,
25, and 41 of the ‘343 patent; and clainms 1, 3, 4, and 28 of
the 481 patent.



Shell G| Conpany had filed suit against Union Carbide in
April 1999 in Houston, Texas. That case was transferred here
and consolidated with this action. The consolidated action
was tried to a jury over twelve days. After two and one-half
days of deliberations, the jury found that Shell did not
infringe any clains of the patents-in-suit and that each
asserted claimwas invalid. The jury also answered w Il ful
i nfringement and damages interrogatories, checking “No” for
all three willful infringenment questions and finding $0.00 in
damages based upon a 0% royalty.

Uni on Carbide is incorporated in Delaware and has its
princi pal place of business in Connecticut. (D.I. 75, 11 4-5)
Shell is a Delaware corporation with its principal place of
business in Texas. (D.I. 75, 71 7-9; D.I. 78 1 7-9) The
court has jurisdiction over this action under 28 U. S.C. 8§
1331 and 1338. Venue is proper in this judicial district by

virtue of 28 U.S.C. 88 1391(c) and 1400(b).

1. BACKGROUND

A The Patents-in-Suit and Asserted Clains

The three patents-in-suit can be better understood by
grouping theminto two categories. Throughout this

litigation, the parties referred to the ‘243 patent as “the



synergy patent” and the ‘343 and ‘481 patents as “the salt
patents.”

The application leading to the ‘243 patent was a
continuation of prior U S. application Ser. No. 763,273 filed
August 7, 1985, which was a continuation of application, now
abandoned, Ser. No. 497,231 filed May 23, 1983, which was a
continuation of application, now abandoned, Ser. No. 116, 292
filed February 13, 1980, now abandoned, which was a
continuation-in-part of Ser. No. 021,727 filed Mar. 20, 1979,
now abandoned. As described in its specification, the '243
patent conprises a supported silver catal yst containing

a conmbination of (a) cesiumand (b) at

| east one other alkali netal selected from
the group consisting of lithium sodium
pot assi um and rubi dium wherein (a) and (b)
are present in amounts in relation to the
amount of silver therein sufficient to
increase the efficiency of the ethylene

oxi de manufacture to a value greater than
the efficiencies obtainable under conmmon
operating conditions fromrespective

catal ysts which are the sanme as said

catal yst except that instead of containing
both (a) and (b), one contains the
respective anount of (a), and the other
contains the respective anmount of (b).

(*243 patent, col. 1, Ins. 19-28)
Claim 4, which is dependent of claim1, is the only

asserted claimof the *243 patent.



1. In the continuous process for the
producti on of ethyl ene oxide by the vapor
phase oxidation of ethylene wth nol ecul ar
oxygen provided as an oxygen-contai ni ng gas
at a tenperature of from about 200° C. to
300° C. in the presence of at |east about
one mol e percent of carbon di oxide and an
organic chloride in the gaseous feed stream
and in the presence of a supported, silver-
containing catalyst in a fixed bed, tubul ar
reactor used in commercial operations to
form et hyl ene oxi de, wherein said
supported, silver-containing catalyst
contains 2 to 20 wei ght percent silver
deposited on a support which is in a form
and size for use in the reactor, wherein
(i) the specific reaction conditions of the
et hyl ene oxi de process; (ii) the specific
catal yst support characteristics and (iii)
the specific silver deposition nmethod
conpri se an et hyl ene oxide production
system the inprovenent in which the

catal yst conprises silver deposited on an
al pha- al um na macroporous support in a
first amount having a surface area | ess
than 10 n?/ g and contains a conbi nati on of
(a) cesiumin a second anount and (b) at

| east one other alkali nmetal selected from
the group consisting of lithium sodium
potassium and rubidiumin a third anmount,
whi ch conbi nati on conprises (a) and (b) in
anounts in relation to the anount of silver
in the catalyst sufficient to provide an
efficiency of ethylene oxi de manufacture
that is greater than the efficiencies

obtai nable in the same ethyl ene oxide
producti on system including the sane
conversions, than (i) a second catal yst
containing silver in the first amount and
cesiumin the second amount, and (ii) a
third catalyst containing silver in the
first amount and the alkali netal in the
third amount, wherein the conbination of
silver, cesiumand alkali nmetal in said



catalyst is characterizable by an
efficiency equation:

etficiency % = bg + E{FGD + (BLS) 4+

4
? byj Bdj + bo{BGY + bsiBC5)Y +
4
% bg BAP + b7 (BG - BCy) +

4 4
(BG) T byy B4 + (BC9) 3 by By

wher e BA, =BRb,
BA,=BK,
BA;=BNa,

BA,=BLi, and where the coefficient b,

t hrough by and BG BRb, BK, BNa, BLi and
BCs are determned froma conposite design
set of experinents using the same ethyl ene
oxi de production system for the independent
vari ables silver, cesiumand al kali netal,
and wherein BGis the difference of the
average value of the silver content from
the silver content used in the design set,
BCs is the difference of the average val ue
of the cesiumcontent fromthe cesium
content used in the design set . . . and
BLi is the difference of the average val ue
of the lithiumcontent fromthe lithium
content used in the design set.

4. The process of claim1l wherein said
al kali metal is lithium

(‘243 patent, col. 29, In. 53 - col. 30, In. 54)



In other words, the invention is directed to a conti nuous
process for the production of ethylene oxide in the presence
of a silver-containing catalyst, wherein the catal yst contains
(i) silver in a first anount, (ii) cesiumin a second anmount,
and (iii) at |east one other alkali netal selected fromthe
group consisting of lithium sodium potassium and rubidiumin
a third ampunt. Cesiumand lithiun? are conbined in
sufficient amounts, relative to the anount of silver, so as to
provide an efficiency for ethylene oxide production that is
greater than the efficiency obtained by a catal yst which
contains silver in the first ampunt and cesiumin the second
ampunt, or a catalyst that contains silver in the first anpunt
and lithiumin the third anount. The ‘243 patent descri bes
the use of a design set of experinents and the use of a
correspondi ng efficiency equation to determ ne which
conbi nati ons of alkali nmetals achieve a synergistic

conbi nati on

The ‘343 and ‘481 patents are both continuations-in-part
of prior U S. application Ser. No. 18,809, filed Feb. 20,
1987, now abandoned, which was a continuation of U S. Ser. No.

640, 269, filed Aug. 13, 1984, now abandoned. The “salt

2Si nce dependent claim4 is the only asserted claim the
“one other alkali nmetal” is lithium
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patents” relate to catalysts for the manufacture of ethyl ene
oxi de, especially at commercial concentrations in the presence
of carbon di oxi de gas recycle, which contain inpregnated
silver on a support having an efficiency-enhancing m xture of
salts. The ‘343 patent requires a cesiumsalt with an
oxyani on selected froma first group of elenments® with at

| east one other alkali or alkaline nmetal salt that has an
oxyani on from a second group* of elenments. The ‘481 patent
requires a cesiumsalt with an oxyanion of one of the first
group of elenments in combination with at | east one other

cesium salt.

The asserted clainms of the ‘343 patent include
i ndependent clainms 1, 25, and 41, and dependant clainms 3 and

13.

1. A catalyst for the manufacture of
et hyl ene oxi de by the epoxidation of
et hyl ene containing an inpregnated silver

3The first group of elenents includes the 29 el enents
listed in Goups 3b through 7b of the periodic table of
el ement s.

“The second group of elenments includes all halides of
atom c nunmbers of 9 to 53, inclusive, and oxyani ons of
el ements other than the oxygen therein having an atom c nunber
of 7 or 15 to 83, inclusive, and selected from G oups 3a to
7a, inclusive, and 3b through 7b, inclusive, of the periodic
tabl e of el enents.



metal on an inert, refractory solid support
and an efficiency-enhanci ng anount,
relative to the anount of silver nmetal, of
a mxture of (i) a cesiumsalt of an
oxyani on of an el enent selected from G oups
3b through 7b inclusive, of the Periodic
Tabl e of the Elenments, and (ii) at |east
one of an alkali netal salt of |ithium

sodi um potassi um and rubi di um and an

al kaline earth nmetal salt, in which the
anions of such salts are halides of atomc
nunmbers of 9 to 53, inclusive, and

oxyani ons of elenments other than the oxygen
therein having an atom c nunmber of 7 or 15
to 83, inclusive, and selected from G oups
3a to 7a, inclusive, and 3b through 7b

i nclusive, of the periodic Table of the

El ement s.

3. The catalyst of claim1l, wherein the
support is al pha alum na

13. The catalyst of claim3 which conprises
sul fate ani on.

25. A catalyst for the manufacture of

et hyl ene oxi de by the epoxidation of

et hyl ene containing an i npregnated silver
metal on an inert, refractory solid support
and an efficiency-enhanci ng anount,
relative to the anount of silver nmetal, of
a mxture of (i) a cesiumsalt of an
oxyani on of an el enent selected from G oups
3b through 7b inclusive, of the Periodic
Tabl e of the Elenents; and (ii) an alkal
metal salt of |lithium sodium potassium
and rubidium in which the anions of such
salts are oxyanions of elenents other than
t he oxygen therein having an atom c nunber
of 15 or 83 and selected from G oups 3a to
7a, inclusive, and 3b through 7b,

i nclusive, of the Periodic Table of the

El ement s.



41. A catalyst suitable for the manufacture
of ethyl ene oxide conprising an inpregnated
silver netal on an inert, refractory solid
support and an efficiency-enhancing anmount,
relative to the anount of silver netal, of
a mxture of (i) a cesiumsalt of an
oxyani on of an el enent other than the
oxygen therein selected from Goups 3b

t hrough 7b, inclusive, of the Periodic
Tabl e of the Elenments; and (ii) an al kal
metal salt of |lithium sodium potassium
and rubidium in which the anions of such
salts are oxyanions of elenments other than
t he oxygen therein having an atom ¢ nunber
of at least 15 to 83 and being from G oups
3b to 7b, inclusive, and from3a to 7a,

i nclusive of the Periodic Table of the

El enments, which catalyst has been subjected
to a process for nmaking ethyl ene oxide by
the reaction of ethylene and oxygen in

whi ch a stream conprisi ng ethyl ene, oxygen
recycl ed carbon di oxide and a gas phase
inhibitor is fed to a fixed bed of said
catal yst and ethylene oxide is renmoved from
the fixed bed of said catalyst.

(* 343 patent, col. 32, In. 63 - col. 33, In. 9; col. 33 Ins.
18-19; col. 33, Ins. 52-53; col. 34, Ins. 5-17; col. 34, Ins.
53 - col. 35 In. 3)

The asserted clainms of the ‘481 patent include

i ndependent claim 1l and dependent clainms 3, 4, and 28.

1. A catalyst for the manufacture of

et hyl ene oxi de by the epoxidation of

et hyl ene contai ning an i npregnated silver
metal on an inert, refractory solid support
and an efficiency-enhancing anount,
relative to the anount of silver netal of a
m xture of cesiumsalts, at |east one of
which is a cesiumsalt in which the anion

t hereof is an oxyanion of an el ement having

10



an atom ¢ nunber of 21 to 75 and being from
groups 3b through 7b, inclusive, of the

Peri odi c Table of the Elenents.

3. The catalyst of claim1l in which at

| east one cesiumsalt is a halide having an
atom c nunber of 9 to 53 or an oxyani on of
an el ement other than the oxygen therein
having an atom c number of (i) 7 or (ii) 15
to 83 and being fromgroups 3a to 7a of the
Peri odi c Table of the Elenents.

4. The catalyst of claim3 in which at
| east one cesiumsalt is cesiumsulfate.

28. The catalyst of claim1, wherein said
cat al yst has been subjected to a process
for making ethyl ene oxide by the reaction
of ethylene and oxygen.
(481 patent, col. 27, Ins. 48-56; col. 27 Ins. 61-68; col
30, Ins. 21-23)
B. The Accused Products
Shel | manufactures and sells the six accused catalysts in
this litigation. The trade names are S863, S879, S880, S881,
S882, and S883. The different catal ysts contain different
m xtures and amounts of netal pronoters. For exanple, S880
has 33% nmore |lithiumthan S879. (D.l1. 351 at 668) Lithium
sulfate is found in S879, S881, and S883, but not S882 or
S880. (PTX 906) Nevertheless, for purposes of the
i nfringement analysis, the accused catalysts are treated as
essentially the sanme and, unless otherw se noted, are not
di stingui shed in this opinion.

11



C. Motions Made at Trial and Post-Tri al

At trial, Union Carbide and Shell filed a nunber of
nmotions for judgnment as a matter of law (“JMOLs”), on which
the court reserved ruling. Union Carbide filed three JMOLs
chal I engi ng the sufficiency of the evidence regarding Shell’s
defenses that: (1) the ‘343 and ‘481 patents were antici pated
by prior public know edge; (2) Dr. Ann Lauritzen was the first
i nventor of the subject matter of the ‘343 and ‘481 patents
under 35 U.S.C. 8§ 102(g); and (3) the ‘243 patent was obvi ous.
Shell filed nine JMOLs at trial, nost of which were nooted by
the jury’'s verdict in Shell’s favor.

Wth respect to the three issues that Union Carbide filed
pre-verdict JMOLs, Union Carbide renewed its JMOLs after tri al
and seeks JMOL in its favor or, in the alternative, a new
trial. Wth respect to all other unfavorable jury findings,
Uni on Car bi de seeks a new trial based on the verdict being
agai nst the wei ght of the evidence. Moreover, Union Carbide
noves for a new trial because Shell infected the trial with
irrelevant and prejudicial arguments and evi dence which
produced “an irrationally | opsided and inconsistent verdict

which cries out to be overturned.” (D.I. 339 at 4)°

SUni on Carbide also filed an unrel ated post-trial notion
for the return of a privileged docunent. (D.1. 319) That
issue is addressed in the court’s discussion of Shell’s JMOL

12



Shell renewed its JMOL on the issue of inequitable
conduct and filed a nmotion for recovery of attorneys’ fees.
I n response, Union Carbide filed a JMOL of no inequitable

conduct .

LT STANDARD OF REVI EW

The court is asked to review the jury's findings of non-
infringement, |ack of enabl enent, obviousness, priority of
invention, and indefiniteness. Infringenent is a question of

fact. Gart v. Logitech, Inc., 254 F.3d 1334, 1339 (Fed. Cir.

2001). Enabl enent, obviousness, and priority of invention are

guestions of law with factual underpinnings. Durel Corp. v.

Osram Syl vania, lnc., F.3d __, 59 U S.P.Q2d 1238, 1241

(Fed. Cir. 2001) (enablenent); Tegal Corp.v. Tokyo Electron

Am . Inc., F.3d _, 59 U S.P.Q2d 1385, 1398 (Fed. Gir.

2001) (obviousness); lnnovative Scuba Concepts, Inc. v. Feder

| ndus., Inc., 26 F.3d 1112, 1115 (Fed. Cir. 1994)(priority of

invention). Definiteness is strictly a question of |aw.

Uni on Pac. Resources Co. v. Chesapeake Energy Co., 236 F.3d

684, 692 (Fed. Cir. 2001). By its notion for entry of JMOL

or, alternatively, for a newtrial, Union Carbide seeks relief

of inequitable conduct.

13



froman adverse jury verdict. To prevail on a renewed notion
for JMOL following a jury trial, a party “‘nust show that the
jury’s findings, presuned or express, are not supported by
substantial evidence or, if they were, that the | egal
conclusion(s) inmplied [by] the jury's verdict cannot in |aw be

supported by those findings.’” Pannu v. lolab Corp., 155 F.3d

1344, 1348 (Fed. Cir. 1998) (quoting Perkin-Elmer Corp. v.

Conputervision Corp., 732 F.2d 888, 893 (Fed. Cir. 1984)).

““Substantial’” evidence is such rel evant evidence fromthe
record taken as a whole as m ght be acceptable by a reasonable
m nd as adequate to support the finding under review”

Perkin-Elmer Corp., 732 F.2d at 893. In assessing the

sufficiency of the evidence, the court nust draw al
reasonabl e inferences fromthe evidence in the |ight nost

favorable to the nonnpvant. See id.; Richardson-Vicks Inc. V.

UpJohn Co., 122 F.3d 1476, 1479 (Fed. Cir. 1997). The

appropriate inquiry is whether a reasonable jury, given the
facts before it, could have arrived at the conclusion it did.

See Dawn Equip. Co. v. Kentucky Farms, Inc., 140 F.3d 1009,

1014 (Fed. Cir. 1998) (citing Markman v. Westview |Instrunments,

Inc., 52 F.3d 967, 975-76 (Fed. Cir. 1995) (en banc), aff’d,
517 U. S. 370 (1996)). The court may not determ ne the

credibility of the witnesses nor “substitute its choice for

14



that of the jury between conflicting elenments of the

evidence.” Perkin-Elner Corp., 732 F.2d at 893.

Li kewi se, in order to pronmote finality after trial, as
well as to preserve the historical function of the jury as the
trier of facts, the court “ought to grant a new trial on the
basis that the verdict was against the weight of the evidence
only where a mi scarriage of justice would result if the

verdict were to stand.” WIlianson v. Consolidated Rail

Corp., 926 F.2d 1344, 1352 (3d Cir. 1991).
Since the jury answered only general interrogatories
wi t hout any specific findings of underlying facts, the jury is

presuned to have made such factual findings. Perkin-Elner

Corp. 732 F.2d at 893; Read, 970 F.2d at 821. Therefore, to
set aside the jury's verdicts regardi ng non-infringenent, |ack
of enabl ement, obviousness, and priority of invention, Union
Car bi de needs to show that such presuned findi ngs were not
supported by substantial evidence. [d.

Because a patent is presunmed valid, the quantum of proof
required at trial was clear and convincing evidence for al

validity challenges.® 35 U S.C. § 282 (1994) (“A patent shall

The parties dispute which standard of proof applies to
Shell’s priority of invention challenge to the salt patents.
The court need not reach this issue in light of its rulings
bel ow.

15



be presumed valid.”); Verdegaal Bros., Inc. v. Union Gl Co.

of Cal., 814 F.2d 628, 631 (Fed. Cir. 1987). Thus, inits
renewed JMOLs, Union Carbide needs to show that substanti al

evi dence did not support the jury' s presuned finding that

Shell had established invalidity by clear and convincing
evidence. In its nmotions for a new trial, Union Carbide needs
to show that the jury's verdict is against the clear weight of

t he evi dence.”’

The court disagrees with Shell’s contention that Union
Car bi de wai ved many of the challenges it now rai ses because
Uni on Carbide did not file a Fed.R Civ.P. 50(a) notion on
those issues at trial. In Geenleaf v. Garlock, Inc., 174
F.3d 352, 365 (3d Cir. 1998), the Third Circuit drew a cl ear
di stinction between post-trial notions based on the
sufficiency of the evidence, which require a pre-verdict Rule
50(a) motion, and post-trial notions based on the wei ght of
the evidence. Union Carbide s post-trial notions conformwth
the rules set forth in G eenl eaf.

16



| V. DI SCUSSI ON

A The ‘243 Pat ent

The jury found that Shell’s S863, S880, S881, S882, and
S883 did not infringe claim1 of the ‘243 patent. The jury
also found claim1l to be invalid under theories of
i ndefiniteness, |ack of enabl ement, and obvi ousness. Union
Car bi de chal | enges each of those findings.?2

1. Cl ai m Construction

Prior to trial, the court issued a Markman order
outlining the court’s claimconstruction. (D. 1. 271) The
court defined, anong other terns, the phrase “characterizable
by an efficiency equation” to nmean that “the synergistic
conbi nati ons are determ ned fromthe efficiency equation.”
(Ld. at 3-4) Union Carbide argues that (1) the court erred in
its claimconstruction, and (2) Shell inproperly argued the

wrong cl ai mconstruction to the jury.?®

8Wth respect to the obviousness finding, Union Carbide
has renewed its pre-verdict JMOL. Wth respect to the other
‘243 patent findings, Union Carbide seeks a new trial based on
the verdict being against the weight of the evidence.

%Uni on Carbide al so objects to the court’s construction of

the term “the same ethyl ene oxide production system” Because
the court’s definition of “characterizabl e” disposes of al
‘243 patent issues, the court will not revisit its claim

construction of other terms.

17



The plain nmeaning of the word “characterizabl e” neans
“able to be characterized or described by.” However, a review
of the ‘243 patent’s clains, specification, and prosecution

hi story dictates a different definition here. See Markman, 52

F.3d at 979. The prosecution history of the ‘243 patent
denonstrates that in order to infringe the clains of the ‘243
patent, one nust use the efficiency equation to determ ne

whi ch conbi nati ons of promoters will provide synergy. In the
application leading to the ‘243 patent, one of the naned
applicants, Dr. Madan Bhasin, described his invention as being
“directed to an i nprovenent to commercial ethyl ene oxide
producti on processes wherein a supported silver catalyst is

characterized by, inter alia, having a certain anmunt of

cesiumand a certain relative amount of other alkali netal.”
(JTX 7 at 94) Unlike the prior art, the application purported
to be the first to recognize that “the conbination of cesium
with other alkali metal could synergistically enhance the
efficiency of a commercial ethylene oxide catalyst.” (1d.)
The exam ner rejected the application as obvious in |ight of,
anong ot her references, U S. Patent Nos. 4,168,247 issued to
Percy Hayden et al (“Hayden *247"); 4,212,772 issued to Wl f

D. Moss et al (“Moss “772"); and 3,962,136 issued to Robert

P. Nielsen et al (“Ni elsen “136"). The exani ner noted that

18



each of those references teaches the use of cesium and ot her
metals in silver catalysts for the production of ethylene
oxide. (lLd. at 140-42)

Wth respect to the Nielsen ‘136, the exam ner noted that
“it would be obvious to one skilled in the art to determ ne at
| east one optimum conbi nati on of cesium and potassi um anmounts
by routine experinentation leading to a catalyst falling
within the scope of the clainms.” (ld. at 142) The exam ner
further rejected the clains as being indefinite. “The clains

are directed to a process of producing ethyl ene oxide .

with the inprovement enconpassing optinmum amounts of both

cesium and the other alkali metal. . . .7 (Ld. at 144)

“[T] he scope of the claimis incapable of being readily
determned, if at all, in the absence of undue

experinmentation.” (lLd. at 145) In response, the applicants

amended the clainms to include the efficiency equation. (Ld.
at 168) The applicants comrent ed:

[ Al pplicants’ discovery of this heretofore
unknown synergistic effect is applicable to
any ethyl ene oxide production system

[ O nce the ethyl ene oxide production system
is defined thereby fixing the various
paranmeters to precise values, that same

et hyl ene oxi de production systemis then
used to prepare a conposite design set of
experiments fromwhich the ultimte

Ef fici ency Model equation is obtained. From
that equation, it is a sinple matter to
determ ne the conbi nati ons of cesium and

19



al kali nmetal which will provide the
synergistic effects discussed and cl ai ned
her ei n.
In other words, once the conditions and the
paranmeters for the ethyl ene oxide
producti on system are set, including but
not limted to the specific reaction
conditions, the specific catalyst support
characteristics, the specific silver
deposition nmethod, etc., by virtue of the
present invention, it is possible to
determine (if it at all exists) a
conbi nati on of cesium and alkali nmetal on a
supported silver catalyst which wl
provi de a synergistic efficiency.

(1d. at 169-70) (enphasi s added).

The applicants further noted that the efficiency equation
was added to the clains “such that they now contain the
specific efficiency equation by which the synergistic
conbi nati ons of the present invention are characterizable.

By means of the teachings of the present invention,
applicants are able to precisely determ ne the anounts of
al kali netal combinations which, if any, are able to produce
such synergistic effects for any ethyl ene oxide production
system” (ld. at 171-72)

After several nore rejections, anmendnents, argunents, and
an appeal, the clains were allowed with the efficiency
equation in place. After reviewing the entire prosecution
hi story, the court reaffirms its ruling that the clains at

issue require that the synergistic conbination of silver
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cesium and alkali netal in said catalyst is determ ned from

the efficiency equation. The clainms are not apparatus clains
enconmpassing all synergistic catalysts. Rather, the clains at
i ssue are product-by-process clains directed to synergistic

catalysts with relative anounts of

al kali nmetals which were determined fromthe efficiency

equation. 10

2. | nfringenment

The jury found that none of the Shell catalysts infringed

claim4 of the '243 patent. Under § 271(a) of the Patent Act,

[ e] xcept as otherw se provided in this
title, whoever w thout authority makes,
uses, offers to sell, or sells any patented
invention, within the United States

during the termof the patent therefor,
infringes the patent.

35 U.S.C. 8 271(a). Determning infringement is a two-step
process. First, the court nust construe the asserted clains

so as to ascertain their neaning and scope. See Kahn v.

OM ndful of the split of authority created by the Federal
Circuit in Scripps Cinic & Research Found. v. Genentech,
Inc., 927 F.2d 1565 (Fed. Cir. 1991) and Atlantic
Thernoplastic Co. v. Faytex Corp., 970 F.2d 834 (Fed. Cir.
1992), the court holds that the use of the efficiency equation
is alimtation to claim4 for both infringement and validity
pur poses.
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General Mdtors Corp., 135 F.3d 1472, 1476 (Fed. Cir. 1998).
Second, the clainms as construed are conpared to the accused
device. See id. In order to be found infringing, each and
every claimlimtation nust be present, either literally or by

an equivalent, in the accused device. See Dolly, Inc. v.

Spalding & Evenflo Cos., 16 F.3d 394, 398 (Fed. Cir. 1994).

In the case at bar, Union Carbide had the burden of proving,
by a preponderance of the evidence, that every claim
limtation was met by the accused device. See Kahn, 135 F. 3d

at 1476.

At trial, Union Carbide spun the court’s claim
construction into an “after the fact” infringenment test. For
pur poses of its infringenment analysis, Union Carbide broke
claim4 of the 243 patent into four limtations. First, the
catal ysts have to be used commercially for the production of
et hyl ene oxi de. Second, the catalysts have to contain both
cesiumand lithium Neither of the first two el ements were
di sputed. Third, the catalysts have to be synergistic or neet

an “efficiency test” as set forth in the claim Under this

HAl't hough the parties used the word “el ement” to describe
parts of the claim the court will use the word “limtation”
in this opinion. See Festo Corp. v. Shoketsu Kinzoku Kogyo
Kabushi ki Co., 234 F.3d 558, 563 n.1 (Fed. Cir. 2000)(en
banc), cert. granted, 69 U S.L.W 3673 (U S. June 18, 2001)
(No. 00-1543).
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test, three catalysts are conpared. The first catal yst
contai ns an ampunt of both cesiumand lithium The efficiency
of that first catalyst is then conpared to two otherw se
identical catalysts except that the second catal yst has the
sane ampunt of cesiumbut no lithiumand the third catal yst

has the sane anmount of lithium but no cesium

Uni on Carbide’ s expert witness, Dr. Gary Haller,
testified that he evaluated the Shell catalysts by first
conducting a design set of experinments and measuring the
efficiencies of ten catalysts for each of the six Shel
catalysts. He then prepared two additional catalysts for each
Shel | catalyst which were identical to the Shell catalyst
except that one had the same anount of cesium but no |ithium
and the other one had the sanme anmount of |ithium but no
cesium The catal ysts are shown to be synergistic if the
first catalyst (cesiumand lithium has an efficiency greater
than either the cesiumonly or the lithiumonly catalyst. In
each case, the Shell catalysts had an efficiency greater than
the cesiumonly and lithiumonly catalysts. (D.I. 352 at 910-
19) Thus, each of the Shell catalysts net the first three of

the four limtations in the ‘243 patent.

When Dr. Haller reached the fourth [imtation, Union

Car bi de began to deviate fromthe court’s claimconstruction.
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I n describing the fourth [imtation — that the catal ysts be
“characterizable by an efficiency equation” — Dr. Haller told
the jury the claimrequired “that you be able to correlate the
anounts of cesiumand lithiumwth the efficiency using a
particul ar equation form” (D.l1. 352 at 898) Wth respect to
the Shell catalysts, Dr. Haller conducted the design set of
experinments, calculated the efficiency of the each Shell

catal yst, and created contour plots using the experinent
results and paranmeters. The contour plots have lithium on one
axis and cesiumon the other axis. See e.qg., PTX 79.07. For
any conbi nation of the two nmetals, the catalyst efficiency is
depicted in the third dinension. Dr. Haller concluded that
the Shell catalysts net the fourth linmtation because each
contour plot he generated using the efficiency equati on showed
t hat each one had a greater efficiency than a cesium optim zed

catalyst. See e.qg., D.I. 352 at 926-28.

Union Carbide is incorrect in its assertion that
synergistic catalysts that can be nodel ed by an efficiency
equation infringe claim4 of the ‘243 patent. Union Carbide
offered no evidence at trial that Shell used an efficiency
equation to determ ne the alkali metal conbinations of its
catal ysts. Thus, the jury’'s verdict that none of the Shel

catalysts infringed the ‘243 patent will be left undi sturbed.
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3. Validity

Just as Union Carbide attenpted to gl oss over the
efficiency equation limtation in its case-in-chief
infringement analysis, Shell |ikew se ignored this |[imtation
inits invalidity analysis. The jury found the ‘243 patent to

be invalid as indefinite, not enabl ed, and obvi ous.
a. Defi ni t eness

The jury found that Shell had proven by clear and
convinci ng evidence that claim4 of the ‘243 patent was
i ndefinite. Union Carbide argues that such a finding is
denonstrably unsupported and agai nst the wei ght of the
evidence. A patent’s clainms nust be sufficiently definite
that one skilled in the art can determ ne the precise limts

of the clainmed invention. See generally, Union Pac.

Resources, 236 F.3d at 692. \Whether a claimis invalid under
35 U.S.C. §8 112, 1 2, for indefiniteness is a question of |aw.

Personalized Media Communi cations, LLC v. Int’'l Trade Conmi n,

161 F.3d 696, 702 (Fed. Cir. 1998). The definiteness inquiry
focuses on whether those skilled in the art woul d understand
the scope of the claimwhen the claimis read in |ight of the

rest of the specification. Othokinetics, Inc. v. Safety

Travel Chairs, Inc., 806 F.2d 1565, 1576 (Fed. Cir. 1986).
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Even if the witten description does not enable the clainms,

the claimlanguage itself may still be definite. 1n re Hyatt,

708 F.2d 712, 714-15 (Fed. Cir. 1983); In re Mller, 441 F.2d

689, 693 (C.C.P. AL 1971) (“Breadth is not to be equated with

i ndefiniteness. . . .").

Shel | argued at trial that claim4 is indefinite because
the efficiency equation cannot be used to detern ne
synergi stic conmbinations as required by the claim Shel
contends that the equation does not adequately describe the
behavi or of a cesiumlithiumsystem the math nodels are
unreliable, and the formof the nodel is wong. To support
its theories, Shell introduced a report coauthored by Dr.
Bhasin that concluded that the efficiency equation was
i nadequate for a cesiumlithiumconbination. Wthout a
wor ki ng mat h nodel for a cesiumlithiumcatalyst, Shell argued

that claim4 is indefinite.

In a 1981 project report,® Dr. Bhasin described his
testing of cesiumlithiumcatal ysts named HEC- 10 and HEC- 10A.

In the report, Dr. Bhasin wote:

21t is inportant to note that this date cones nore than
one year after the applicants filed the CIP application that
specifically listed lithiumas one of the alkali nmetals to be
combined with cesium See JTX 5.
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The response surface of this system
has been mapped fairly well within the
promoter limts studied. Its conplex shape
has prevented the devel opnent of reliable
mat h nodel s.

The effect of lithiumon a catalyst
efficiency confirms that lithiumacts, with
cesium (synergistically), to nodify the
silver surface. Additional work with these
prom sing pronoters and other m xed al kal

pronoter systenms is continuing and will be
t he subject of future report.
* * *

Numer ous attenpts were made to
mat hematically nodel the steady state
efficiency and tenperature. The standard
devi ation of all nodels is high, forcing
the conclusion that the form of the nodels
is incorrect. Lines of constant efficiency
sketched by hand in Figure 4 reveal an
unsymmetrical shape that cannot be nodel ed
by a pol ynom al function.

(DTX 14 at U2602, U2611)

Uni on Car bi de argues that Shell’s reliance on the above
experinment is msplaced. Instead of showing that the claimis
indefinite, the unreliability of the cesiumlithium nodel for
that test, at best, has to do with whether or not the claim
descri bes an operable invention. Union Carbide cites MIles

Lab., Inc. v. Shandon, Inc., 997 F.2d 870 (Fed. Cir. 1993),

for the proposition that a defendant’s contention that “the
claims do not describe a workable invention . . . is

irrelevant to definiteness under § 112, P 2.” ld. at 875.
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Thus, if Dr. Bhasin did an experinment on a cesiumlithium
catal yst that could not be characterized by the efficiency
equation, then that particular catalyst fell outside the scope

of claimi4

The court agrees with Union Carbide that the evidence
Shell presented does not render the claimindefinite. |If one
cannot use the efficiency equation to determ ne a synergistic
conbi nation of alkali metals for a particular catalyst, then
that catalyst falls outside the scope of the claim A single
experinmental report showi ng that Union Carbide had difficulty
devel opi ng the mat hemati cal nodel for a particul ar catal yst
does not amount to clear and convincing evidence that claim4
is indefinite.'® 1In fact, it is the efficiency equation itself
whi ch makes the claimdefinite. By use of the efficiency
equati on, one can determ ne which conbinations of al kali
metals fall within the scope of the claim Therefore, a

verdict contrary to that rendered by the jury is conpelled.

13Shel | argues that Union Carbide is estopped from arguing
that the catal yst described in DTX 14 is outside the scope of
claim4. DTX 14 nmentions two Union Carbide catalysts — HEC 10
and HEC 10A. Union Carbide identified HEC 10A as a catal yst
enbodi ed by the *243 patent in various discovery materials.
See e.qg., D.1. 211 at B8. However, DTX 14 nerely depicts an
experinmental analysis of cesiumand |ithiumcatalyst testing
that “led to the fornulation of HEC-10 and HEC 10A.” (DTX 14
at U 2601)
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Uni on Carbide’ s notion for judgnment as a matter of lawis

gr ant ed.

b. Enabl enent

The jury found that claim4 of the ‘243 patent was not
enabl ed. To satisfy section 112 of the Patent Act, the
specification nmust enable a person of ordinary skill in the
art to nmake and use the full scope of the clained invention.

35 US.C § 112, 11. See generally, Union Pac. Resources, 236

F.3d at 690. For claim4 to be enabled, the specification
must teach one of skill in the art how to use the efficiency
equation to determ ne the synergistic conbinations, and nust

do so for the full scope of the invention.

Shell relies on its same argunent that the claimis
indefinite for the proposition that the claimis not enabl ed.
Shel | argued at trial that Union Carbide's internal docunent,
DTX 14, showed that if one skilled in the art used the
efficiency equation to determ ne the appropriate conbinations
of cesiumand lithium “she would get the incorrect answer.”

(D.1. 335 at 27; D.1. 357 at 2218-21)

Uni on Car bi de again argues that the test Shell is
referring to shows, at best, that the particular catalyst of

that experinment fell outside the scope of the patent. Union
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Car bi de chal | enged Shell’s expert w tness, Dr. Paul J. Conn,
regardi ng his conclusions that the patent was not enabl ed.

Dr. Conn agreed that he “understand[s] [the ‘243] patent well”
and that he “understand[s] the clains.” (D.I. 358 at 2510)
Dr. Conn’s conclusion that the patent was not enabl ed was
based on his reading of DTX 14, a research report dated after
the filing dates of both the original and CI P applications

| eading to the *243 patent.

Uni on Carbide also presented its own evidence rebutting
Shell’s | ack of enabl enment contentions. For exanple, Dr.
Hal l er testified he was able to prepare and test the accused
catalysts in accordance with claim4. Union Carbide also
points to the fact that the ‘243 specification provides
specific exanples of how to prepare catal ysts containing
cesiumand lithium See e.qg., ‘243 patent, col. 22, Ins. 18-

57.

The court holds that the weight of the evidence does not
support the verdict that claim4 of the ‘243 patent is not
enabl ed. The appropriate inquiry is whether one of ordinary
skill in the art can use the patent to make and use the full
scope of the invention. Shell’s reliance on a failed
experiment conducted after the filing of the patent

application and its expert’s conclusion do not, as a matter of
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| aw, anount to clear and convincing evidence that the patent
is not enabled. Rather than hindering attenpts by those of
skill in the art to practice the invention of the ‘243 patent,
the efficiency equation further teaches how to make and use
the full scope of the clained invention. Thus, Union

Carbide’s notion for a newtrial is granted.!*

C. Obvi ousness

The jury found that claim4 would have been obvi ous at
the tinme the invention was made to a person having ordinary

skill in the art. A patent is invalid for obviousness

if the differences between the subject
matter sought to be patented and the prior
art are such that the subject matter as a
whol e woul d have been obvious at the tine
the invention was nade to a person having
ordinary skill in the art to which said
subj ect matter pertains.

4Because the record on this issue has been fully
devel oped and the court finds no disputed issues of fact, the
court will also enter judgnent as a matter of |law in favor of
Uni on Carbide on this issue. Because Union Carbide did not
make a pre-verdict JMOL attacking the sufficiency of the
evidence regarding this issue at trial, it is precluded from
maki ng one post-trial. See Geenleaf, 174 F.3d at 364. Union
Carbide’s nmotion for a newtrial, however, is procedurally
proper. See, Fed.R Civ.P. 59. Conducting a new trial would
be a waste of both the parties’ and the court’s resources.
The court is cognizant of the need to follow the procedural
directives set out in the Federal Rules and Court of Appeals
precedent. However, both parties have had a full opportunity
to be heard on this issue; and no undue prejudice will result
by the court’s granting judgnment.
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35 U.S.C. 8 103. The ultimte determ nation of obviousness is
a question of |aw based on underlying factual inquiries. See

Ri chardson-Vicks Inc. v. Upjohn Co., 122 F.3d 1476, 1479 (Fed.

Cir. 1997). Those factual inquiries involve consideration of
the four so-called Graham factors: (1) the scope and content
of the prior art; (2) the differences between the clains and
the prior art; (3) the level of ordinary skill in the
pertinent art;' (4) and any secondary considerations of

nonobvi ousness, such as comerci al success. See Graham v.

John Deere Co. of Kansas City, 383 U. S. 1, 17-18 (1966); B.F.

&oodrich Co. v. Aircraft Braking Sys. Corp., 72 F.3d 1577,

1582 (Fed. Cir. 1996). The existence of each |imtation of a
claimin the prior art does not, by itself, denonstrate

obvi ousness. Instead, there nust be a “reason, suggestion, or
notivation in the prior art that would | ead one of ordinary
skill in the art to conbine the references, and that would

al so suggest a reasonable |ikelihood of success.” Smth

| ndus. Med. Sys.., Inc. v. Vital Signs, Inc., 183 F.3d 1347,

1353 (Fed. Cir. 1999). “Such a suggestion or notivation may

cone fromthe references thenselves, from know edge by those

The factfinder nust evaluate the invention, “not through
the eyes of the inventor, who may have been of exceptional
skill, but as by one of ‘ordinary skill.’” lnterconnect
Pl anni ng Corp. v. Feil, 774 F.2d 1132, 1138 (Fed. Cir. 1985).
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skilled in the art that certain references are of special
interest in a field, or even fromthe nature of the problemto

be solved.” |[1d. at 1356.

Shel | argued at trial that claim4 is obvious in |ight of
Moss ‘772 and Niel sen ‘136, ' both of which were before the
exam ner during prosecution. Shell witnesses testified that
both Ni el sen and M oss show synergistic conbi nations of
met al s, al though they do not recogni ze the synergy. Shel
argues further that, although these references do not teach
t he use of an efficiency equation and a conposite design set
of experiments, “the use of a conposite design of experinents
and a mat hemati cal equation to characterize the relationship
bet ween vari ous conponents in a mnmulti-conponent system was
within the know edge of one skilled in the art when the

initial application was filed.” (D.l. 335 at 49)

Shell’ s evidence fails for a nunmber of reasons. First,
Shell did not offer a limtation-by-limtation presentation on
the Graham factors. Second, the two references do not
explicitly recognize the required synergy, and Shell offered

no evidence at trial other than its experts’ conclusions that

6Shel | does not contend that the teachings of Nielsen and
M oss nust be conbined to render claim4 of the ‘243 patent
obvi ous. Rather, Shell bases its obviousness defense on each
reference individually. (D.1. 335 at 48 n. 37)
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the references inherently exhibit synergy. Third, neither of
the two references depict the use of a design set of
experinments nor the use of an efficiency equation. Although
Shell witnesses testified that such techni ques were wel | -known
in the art at the time, the only evidence Shell cited to
support that contention was the specification of the *'243
patent. A patent’s own disclosure cannot be used to suggest

that the invention would have been obvi ous. See I n re Dow

Chem Co., 837 F.2d 469, 473 (Fed. Cir. 1988)(“There nust be a
reason or suggestion in the art for selecting the procedure
used, other than the know edge | earned fromthe applicant's

di sclosure.”). Each of these reasons is fatal to Shell’s

obvi ousness def ense.

The court holds that Shell’s evidence fell well short of
the required clear and convincing standard required. As such,
the court is conpelled to render a verdict inconsistent with
t hat reached by the jury. Union Carbide’ s JMOL on the issue

of obviousness of claim4 of the ‘243 patent is granted.

B. The ‘343 and ‘481 Patents

The jury found that Shell’s S879, S880, S881, S882, and
S883 did not infringe clainms 1, 3, 13, 25, and 41 of the ‘343

patent nor claims 1, 3, 4, and 28 of the ‘481 patent. The
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jury further found the asserted clainms to be invalid under
t heories of |ack of enablenment, anticipation, priority of
i nvention, and obvi ousness. Union Carbide challenges each of

t hose findings.?

1. Cl ai m Constructi on

Prior to trial, the court only defined one disputed claim
term—- “salt.” The court defined salt as, “a conpound that
contains a positively charged conponent (cation) and a
negatively charged conponent (anion), other than a hydrogen or
hydroxyl ion, and is not an oxide.” (D.I. 360 at 3319-20)

Al t hough the parties asked the court throughout trial to
further refine the definition, neither party is challenging

the final claimconstruction.

For purposes of sinplification, the clainms of the ‘343
and ‘481 patents can be broken into a fewlimtations. Claim
1 of the *343 patent, the broadest claim requires a catalyst
t hat contains an efficiency-enhancing anmount of (1) a cesium

oxyanion salt and (2) an alkali metal salt. Claim1 of the

"W th respect to the anticipation and priority of
i nvention findings, Union Carbide has renewed its pre-verdict
JMOL. Wth respect to the other salt patent findings, Union
Car bi de seeks a new trial based on the verdict being against
t he wei ght of the evidence.
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‘481 patent, the broadest claim requires a catal yst that
contains an efficiency-enhancing anount of at |east two cesium
salts wherein at |east one of the cesium salts has an anion

selected froma particular group of elenents.

2. | nfringenment

The jury found that none of the Shell catalysts infringed
the asserted clainms of the 343 or ‘481 patents. At trial
Shel | argued that Union Carbide failed to prove the
“efficiency-enhancing limtation” of both patents. Shel
claimed that Union Carbide only offered evidence show ng that
the catal ysts thensel ves provided an inproved efficiency and
not that the specified salts thenselves were efficiency-
enhanci ng. Union Carbide argues that Shell deviated fromthe
parties’ agreed upon claimconstruction by articulating its

“efficiency-enhanci ng argunent.”

The court had not construed the “efficiency-enhancing”
[imtation in its Markman orders. During claimconstruction

briefing, Union Carbide suggested that the phrase, “an

efficiency-enhanci ng anount, relative to the anount of silver

metal, of a m xture of meant “an ampount sufficient to
provide an efficiency greater than that of a silver-only

catal yst (containing the same wei ght-percent silver), prepared
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on the same support.” (D.I. 196 at 11) Union Carbide
continued: “In other words, to determ ne whether one has an
ef ficiency-enhanci ng amount, relative to the anount of the
claimed m xture, one nust conpare the efficiency of the
catalyst with the base value efficiency of a conparable
silver-only catalyst.” (Ld. at 12) Shell did not propose a
definition of that termin its opening claimconstruction
brief. (D.I. 187) 1In its reply to Union Carbide’'s

definition, Shell replied that Union Carbide

“presents a conpletely rewitten construction of the |anguage
‘“an efficiency-enhancing amount, relative to the anount of
silver nmetal of . . .’ found in the clainms of the ‘343 and
‘481 patents. [Union Carbide’ s] construction, however, is
unnecessary as the quoted | anguage contains no terns of

di sputed nmeaning. In any event, Shell agrees with [Union
Carbide’s] interpretation that ‘one nmust conpare the
efficiency of the catalyst with a base value efficiency of a
conparable silver-only catalyst . . . so long as the testing
of the catalyst efficiencies is conducted under the sane
conditions.”” (D.1. 200 at 11) Thus, the court did not

propose its own definition of the term

Shell argued at trial that Union Carbide failed to prove

that the salts of the clains were on the accused catal ysts for
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t he purpose of enhancing efficiency. For exanple, Dr. Haller
adm tted on cross exam nation that he did not know which
specific m xtures of cations and ani ons caused enhancenment or
exactly how the ethylene oxidation is occurring on the
catalyst. (D.I. 353 at 1186, 1190) Dr. Richard Kenp, a
former research scientist in Shell’s ethyl ene oxide area and
current Union Carbide enployee, testified that the enhanced

efficiency may be caused by a nunber of factors.

Q So on the surface of the catal yst
it is an unanswered question whether the
cesiumis associated with the silver, and
whet her the rheniumis associated with the
silver, or sone other unanswered question?

A As far as | know, that is
correct.

Q To the best of your know edge,
that is still a nystery of science?

A The exact role and rel ationship
between all the different conponents of the
EO catal ysts, is still a mystery.

(D.1. 352 at 735-36)

Uni on Car bi de argues that Shell’s argunents are
irrelevant to the infringement analysis. Union Carbide
contends that the parties’ “agreed upon claimconstruction”
nmerely requires a conparison of “the efficiency of the
catalyst with a base value efficiency of a conparable silver-

only catalyst.” (D.I. 316 at 66) The claims, however
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specifically require “an efficiency-enhancing anmount . . . of
a mxture of . . . salt[s].” The salts thenselves, therefore,
nmust be efficiency-enhancing.!® Although Union Carbide
presented evidence that the salts are, in fact, efficiency-
enhancing, the jury’s finding that the Shell catalysts did not
i nfri nge was not against the clear weight of the evidence.?!®
Thus, Union Carbide’s notion for a newtrial on this issue is

deni ed.

3. Validity

The jury found each claimof the asserted clainms of the
343 and ‘481 patents to be invalid for |ack of enabl enment,
anticipation by prior public know edge or use, prior invention

by anot her, and obvi ousness. For the reasons set forth bel ow,

8Uni on Car bi de bore the burden of proving that to the
jury.

¥Uni on Carbide’'s argunent that Shell violated the
parties’ agreed upon claimconstruction is w thout nerit.
Shell indicated prior to trial that there were no disputed
claimterms with regard to the efficiency-enhancing
limtation. The lack of a dispute over the neaning of certain
claimterms does not obviate a patentee’s burden to prove the
exi stence of each |limtation of a claim Union Carbide’ s
reliance on Newman v. Quigg, 877 F.2d 1575, 1581 (Fed. Cir.
1989) and Fronson v. Advance O fset Plate, Inc., 720 F.2d
1565, 1570 (Fed. Cir. 1983) is msplaced. Wile know edge of
every scientific nuance regarding an invention is not a
requi rement of patentability, proof of every limtation in a
patent claimis a requirenent to a finding of infringenment.

39



the court is conpelled to enter a verdict contrary to the one

reached by the jury.

a. Enabl enent

The ‘343 and ‘481 patents were continuations of patent
applications filed in 1984. The *343 patent clains a catal yst
containing a mxture of a (1) cesiumsalt with an oxyani on of
one of twenty-nine different elenents (including rhenium and
(2) at least one other alkali or alkaline earth nmetal salt
t hat has an oxyanion selected froma certain |ist of elenents.

The ‘481 patent is simlar, but it requires two cesiumsalts.

Shel | argued at trial that Union Carbide did not know how
to nmake a rhenium catalyst at the tine of the patent
application. In support of its theory, Shell presented
evi dence that on May 18, 1982, Union Carbide tried but failed
to make a rhenium catalyst for testing. (PTX 85 at U 0122494)
Shell claimed that Union Carbide’ s first successful experinment
with a rheniumcatal yst came in 1988, shortly after Union
Carbi de scientists received a copy of a European patent
application filed by a Shell enployee, Dr. Ann Lauritzen.

(DTX 65) That application referred to a conposition
containing silver, a support, rhenium and at |east one other

nmetal. Union Carbide, in fact, had received a copy of the
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Lauritzen European patent application and discussed it at a
technol ogy review neeting. (DTX 69) Shortly thereafter

Uni on Car bi de began doi ng nore rheni um experi ments. Shel
argued to the jury that Union Carbide did not know how to nake
a rhenium catal yst until Union Carbide copied Dr. Lauritzen's

work. (D.1. 357 2341-48)

Shell’s theory of lack of enablement fails as a matter of
| aw. The appropriate enablenment inquiry involves | ooking at
the specification and determ ni ng whet her one of ordinary
skill in the art would be able to practice the full scope of
the invention. In support of its theory that the inventors
t hemsel ves were unable to make and use a rhenium cat al yst,
Shel | pointed to one of Dr. Bhasin’s notebooks show ng a
fail ed rhenium experinment. Upon closer inspection of that
test, however, one finds that the failed experinent was for a
catalyst that fell outside the scope of the clainms. The
claims of both the 343 and ‘481 patents require a cesium
salt. The rhenium experinment found in PTX 65 involved a
silver, lithium and rheniumcatalyst. Failing to nake a
[ithiumrhenium catal yst does not anmount to clear and
convi nci ng evidence that the specification does not teach one
of skill in the art how to nmake and use a cesiumrhenium

catalyst. Likew se, proving that Union Carbide conducted
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experiments based on tables found in a conpetitor’s patent
does nothing to answer the question of whether the
specification of the patent enables one of skill in the art to

make and use the invention.

Uni on Car bi de presented significant evidence that the
343 and ‘481 patents were enabled. The patents contain
numer ous exanples of the clainmed catal ysts and describe in
detail how to prepare them See, e.qg., ‘343 patent, col 25,
In. 8 - col. 32, In. 61; '481 patent, col 23, In. 26 - col.
28, In. 47. In fact, the *481 patent contains specific
exanpl es of rhenium catal ysts and the method used to prepare
them See ‘481 patent, col. 26, In. 29 - col. 28, In. 47
(listing NH;ReO, as an anion addition). Moreover, Shell’s
expert admtted on cross-exam nation that the ‘481 patent was

enabl ed.

Q Yest erday you tal ked about
rheni um do you renenber that?

A Yes, |I'msure | did since that’s
a component of the high selectivity
cat al yst.

Q If you would turn to Columm 25 --
26 of the 481 patent. Isn't it true if
you | ook at Exanples 11 and 12, you have
rheni um exanples in this patent?

A. Yes, that’'s true.

Q So this patent tells you howto
make cesiumcontaining catalysts; is that
correct?
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A. Yes.
(D. 1. 358 at 2562)

The court concludes that the weight of the evidence does
not support the verdict that the ‘343 and ‘481 patents are not
enabl ed. Union Carbide’'s notion for a new trial on this issue

is granted.?

b. Antici pated by Prior Public Know edge or

Use

The jury answered all interrogatories in favor of Shel
when asked whet her Shell had “proven by clear and convincing
evidence that the invention described in any asserted claim
was anticipated by prior public know edge or use.” As set
forth in the court’s charge to the jury, Shell nade three
contentions with regard to this interrogatory. Shell argued
that (1) the ‘343 and ‘481 patents are anticipated by U S
Patent 4,007,135 (“Hayden”); (2) all asserted clains of the
‘343 patent except claim 13 and all asserted clains of the
‘481 patent except claim4 are anticipated by Japanese Patent
Layi ng Open 56-10750 (“Kokai”); and (3) the inventions of the

343 and ‘481 patents are anticipated by Shell’s commerci al

20For the sane reasons stated above, the court will enter
judgnent as a matter of law in favor of Union Carbide on this
i ssue. See note 14, supra.
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use of S879 catal yst nore than one year prior to the effective
filing dates of the patents. Since the court does not know
whi ch of the three theories the jury adopted, the court wll

di scuss each contention separately.

i Anti ci pati on by Hayden

A claimis anticipated if each and every limtation is
found either expressly or inherently in a single prior art

reference. Celeritas Techs., Ltd. v. Rockwell Int'l Corp., 150

F.3d 1354, 1361 (Fed. Cir. 1998); see also PPG lIndus., Inc. v.

Guardi an I ndus. Corp., 75 F.3d 1558, 1566 (Fed. Cir. 1996);

Scripps Clinic & Research Found., 927 F.2d at 1576. “There

nmust be no difference between the clainmed invention and the
reference disclosure, as viewed by a person of ordinary skil
in the field of the invention.” 1d. at 1576. Thus, the
factual inquiry relevant to the anticipation analysis is

whet her a single prior art reference discloses every
limtation of the challenged claimand enables one skilled in
the art to make the anticipatory subject matter. See, e.q.

PPG I ndus., 75 F.3d at 1566.

As with each of the invalidity defenses, Shell had to

present clear and convincing evidence that every limtation in
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the ‘343 and ‘481 patents are found in Hayden.

The foll ow ng

exchange between Shell’s counsel and Dr. Conn enconpassed the

entire testinmony on the issue of anticipation.?

Q Al right. Let ne hand you a

copy of Defendants’ Trial Exhibit 528,

pl ease, sir. \What is it?

A. This is U S. Patent 4,007,135 to

Hayden, et al.

Q What's the date of the docunent?

A. It’s February 8th, 1977 it
i ssued.
Q Is this a docunent that canme out

of the Union Carbide files?

A Yes. It has a Uni on Carbi de

producti on nunber.

Q In the top right-hand corner,

does it have Dr. Bhasin's nane?
A. Yes, it does.

Q Have you reviewed the disclosure

of the Hayden ‘1357
A. Yes, | have.

Q Can you | ook on the front of

and tell us when it was filed?

A. It was filed Novenber 22nd,

it

1974.

Q If you would turn back to the

claims, please, and tell us what this

patent discloses in the way of cations and

anions for the use of ethyl ene oxide
catal ysts?

A. In ternms of the cations, it

claims the use of sodium potassium cesium
and rubidium And in terns of what you
woul d characterize as anions, it |ists,

21As di scussed bel ow, this exchange al so enconpassed

Shell’s entire presentation that the clains at
obvious in |ight of Hayden.
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anong ot her things, the el ements tungsten,
chrom um magnesium -- sorry, not

magnesi um tungsten, nolybdenum that falls
wi thin that oxyani on category.

Q Are those el enents that woul d be
contained within the clains of the ‘343 and
‘481 patents?

A. Yes, they are.

Q What is the date of the Hayden
©1357

A The date it issued?

Q. Yes.

A. February 8th, 1977.

Q. Do you have an opinion as to

mhethe} or not the ‘343, and ‘481 patent
are anticipated by the Hayden * 135 patent?

A Yes, | do.
Q Vhat is that opinion?

A. That nmy opinion is that the
claims are anticipated by the ‘135 patent.

Q Woul d the clains of the ‘135 and
‘481 patent be obvious in light of the
Hayden * 1357

A Did you say the 343 and ‘481
pat ent ?

Q. Yes.
A. Yes. They woul d be.

Q What does Hayden teach? What's
t he subject of the Hayden patent?

A The Hayden patent teaches
m xtures of alkali metals with a variety of
ot her conponents, including nmolybdenum and
tungsten oxyani ons for on of EO catal ysts.

(D.1. 357 at 2352-54)

Shel |’ s evidence that Hayden anticipates the clains of
the 343 and ‘481 patents fall well short of the required
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cl ear and convincing standard. Shell merely pointed out that
the invention in both Hayden and the patents-in-suit are
conpri sed of many of the same elenments. An appropriate
anticipation analysis would require that Shell present
evidence that every limtation of the clainms corresponded to
an el ement of the Hayden reference. Shell did not do that.
Thus, of the possible ways that the jury could have concl uded
that the clainms at issue were anticipated by prior know edge
or use, anticipation by Hayden could not have been one of

t hem

ii. Anticipation by Kokai

As with the Hayden reference, Shell’'s presentation on
Kokai did not rise to the level required to invalidate the
cl ai ms based on anticipation. Shell’s counsel had the

foll owi ng exchange with Dr. Conn

Q | want to direct your attention
to not just those first six experinents,
but to the disclosure that is contained in
t he Japanese patent application,?? and the
Japanese, conplete translation of the
Japanese patent.

A. Yes.
Q Have you reviewed the disclosures

22At trial, Kokai was sonetines referred to “the Japanese
patent.”
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in the Japanese patent?
A. Yes, | have.

Q Have you conpared those
di sclosures to the elenents of each of the
claims of the ‘343 and the ‘481 patents?

A. Yes, | have.

Q |’ mgoing to ask you, have you
reached any opinion concerni ng whet her or
not the Japanese patents claim what is
contained in some of the clainms of the
‘343, ‘481 patents, have you reached those
opi ni ons?

A. Yes. They did claimsone of the
el ements of it.

Q Al right. Do you have an
opinion as to whether the clainms of the
343, 1, 3, 25, 41, clainms that are in
issue in the case, are anticipated by the
Japanese patent?

A Yes, | do.
Q What does antici pated nean?

A It means that the catal ysts that
are clainmed were present in the prior
literature.

Q Al right. Do you have an
opi nion whether the clains of the ‘481, 1,
3, and 28, were anticipated by the Japanese
pat ent described in exhibit -- Defendants’
Trial Exhibit 1267

A Yes, | do.
Q And what is that opinion?
A That they are antici pated.

Q Wth respect to Claim 13 of the
343, do you have an opi nion whet her or not
t hat woul d have been obvious to those
skilled in the art fromreading the
Japanese patent?

A. Yes.
Q And what is that opinion?
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A. That is that it would be obvious
to one skilled in the art. The patent
itself does not describe the use of
sulfate, but it was well-known at the tine,
and also it was -- in order to prepare
catal ysts with the conbi nati ons of al kal
metal s and the nol ybdenum or tungsten, or
t he ot her oxyanions, it’s necessary to find
soluble salts of the alkali nmetals to
conbine with what are generally the anions
in other forns that are readily
commerci al ly avail abl e.

And sul fates are one of those forns
that are comonly cited as innocuous or
desirable to use.

Q Did you review Dr. Bhasin's UK
patent 2,043,481 and does it disclose the
use of sulfates?

A. Yes, it does. It discloses
sul fates as a soluble salt to use.

Q What about the Hayden patent?

A. Yes, Hayden describes the use of
al kali sulfates as well as sulfates.

Q Are those patents readily
avai |l abl e?

A. Yes, they were.
Q Were sul fates commonly used?
A. Yes, they are.

Q | ve asked you now about sone of
the clainms with respect to anticipation,
one fromeach of the patents with respect
to obvious[ness]. | need to now ask you a
conbi ned question. Have you fornmed an
opi ni on whether or not the clains of the
‘343 patent, 1, 3, 13, 25, 41, are al
obvious in view of the prior art?

A. Yes.

Q Wth respect to obviousness, |
failed to ask you about Claim4 of the ‘481
patent. Have you formed an opinion as to
whet her or not Claim4 of the ‘481 patent,
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as you did with respect to Claim 13 in the
‘343 patent, would be obvious to those
skilled in the art over the Japanese

pat ent ?

A Yes.
Q And what is that opinion?
A. That it’s obvious.

Q Al right. Wth respect to all
of the clains of the ‘481, have you forned
an opinion as to whether or not they would
be obvious to one skilled in the art in
vi ew of the Japanese patent?

A. Yes.

Q And why? What is it about the
Japanese patent that would make it obvious?

A. That conbi nati ons of al kali
metals in conmbination with oxyanions are
wel | -known in the Japanese patent.

Q Al right. Does it in there
di scl ose al kali nmetal conpl ex conpounds of
mol ybdenum tungsten and boron?

A. Yes, it does. And it -- also, it
descri bes, in addition, the m xtures of
different alkali netals, and it describes
the m xtures of different oxyanions, so
that it covers both patents.

Q Al right. Does it give an
expl anation for why it suggests m xi ng the
al kali netal ?

A Yes, it has -- it discusses the
desirability of different of the alkal
nmetals for different purposes.

Sone are for efficiency, sonme for
stability, some for activity.

Q Let’s take it a step at a tine.
Did it refer, first, to the cesiun?
A. Yes.

Q Al right. And why did it
suggest using cesiunf?

A. Because, in general, it gives the
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(D. 1.

hi gher efficiency.
Q Sonething that’s --
A. Not too surprising, is it?

Q Al right. Didit also suggest
the use of the potassiunf

A Yes, it did.
Q And for what reason?

A It cited potassiumfor the
st andpoi nt of stability.
Q What does that nean?
A. Lasting | onger.
* * %

Q Look at Page 11. What concl usion
was drawn about the use of m xtures?

A The conclusion is after this
di scussion that | nmentioned of the
advantages for lifetime or activity, from
the foregoing, it is preferred to use the
pot assi um rubi di um and cesi um conpl ex
conpounds in combination. That’s n xtures.

Q Al right. And it’s not just
describing them it’'s saying they' re
preferred?

A They' re preferred, yes.

* * %

Q What is the anal ogy between that
and the use of cesiumand lithiunf

A. Well, as | mentioned several
times, and Dr. Lauritzen nentioned, the
reason that lithiumis used in conbination
with cesiumis for lifetine. Cesiumis
used for the efficiency and lithiumfor
lifetine.

Q Al right. 1’mgoing to nove
past the Japanese patent now.

357 at 2330-36)
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At no time did Shell identify the limtations in the
clainms and then point to corresponding elenments in the Kokai
reference. Wthout, at mininmum correlating |imtations and
el ements, a defendant cannot neet his clear and convincing

st andar d. See e.q., Janesbury Corp. v. Litton Indus. Prod.,

Inc., 756 F.2d 1556, 1563 (Fed. Cir. 1985) (unsupported
testimony of expert is insufficient to overcone the
presunption of validity). Mreover, Union Carbide presented
its own evidence showing that certain limtations of the
claims at issue were not found in Kokai. Dr. Haller testified
t hat Kokai does not disclose a m xture of cesium oxyanion salt
and anot her alkali netal salt as required by the ‘343 patent.
(D.1. 353 at 1014) ©Dr. Haller also testified that Kokai fails
to disclose a m xture of a cesium oxyanion salt and a second

cesiumsalt as required by the 481 patent. (lLd. at 1016-20)

Claim1l of Kokai, the only claimof the patent, states in

its entirety:

A silver catalyst for the production of

et hyl ene oxi de which is prepared by

subj ecting to an inpregnation treatnent the
support containing as principal conponent,
an "-alum na of less than 0.07% by wei ght
of sodi um conponent and 1-5 n¥/ g of

specific surface area, by nmeans of the

i npregnant [sic] solution which contains
0.01-0.05 gram equi val ent per 1 kg target
catal yst of an al kaline netal borate, an

al kaline metal nolybdate and/or an al kali ne
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nmetal tungstate in a deconposable silver
solution so as to attain 5-25% by wei ght of
silver retention ratio for the target

catal yst, followed by heating to induce a
reduction or a thermal deconposition.

(DTX 126 at U170997)

Kokai's specification does hint at using a m xture of

conpounds. For exanple, the specification provides that

in view of selectivity, it is nost
preferred to incorporate the cesium conpl ex
conpound. However, a decay tendency of the
selectivity during the period of use is
larger in the order of the potassium
conpl ex conpound, the rubidi um conpl ex
conpound and the cesium conpl ex conpound.
From this viewpoint, the potassium conpl ex
conmpound is nost preferred. Fromthe
foregoing, it is preferred to use the

pot assi um rubi di um and cesi um conpl ex
conpounds in combi nation.

(DTX 126 at U 171007-08) This passage nmay suggest that

cesium potassium and rubidi um conpounds can be used in

conbi nati on. However, neither Dr. Conn nor any other wtness
pointed to recognition in Kokai of the specific conbinations
required — a conbination of a cesium oxyanion salt in with
different alkali metal salts for the 343 patent or two cesium
conpounds for the ‘481 patent. Thus, of the possible ways that
the jury could have concluded that the clainms at issue were
anticipated by prior know edge or use, anticipation by Kokai

could not have been one of them
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. Antici pation by Shell’s
commercial use of its S879
catal yst nore than one year prior
to the effective filing dates of
t he patents.

35 U S.C. 8 102(a) provides:

A person shall be entitled to a patent
unl ess- -

(a) the invention was known or used by
others in this country, or patented or
described in a printed publication in this
or a foreign country, before the invention
t hereof by the applicant for patent.

See generally, Wodland Trust v. Flowertree Nursery, Inc., 148

F.3d 1368, 1370 (Fed. Cir. 1998). Section 102(a) establishes
t hat a person can not patent what was al ready known to others.
If the invention was known to or used by others in this
country before the date of the patentee’s invention, the |ater
i nventor has not contributed to the store of know edge, and
has no entitlenment to a patent. Accordingly, in order to

i nval i date a patent based on prior know edge or use, that
know edge or use nust have been available to the public. See

Carella v. Starlight Archery, 804 F.2d 135, 139 (Fed. Cir.

1986) (the 8 102(a) | anguage “known or used by others in this
country” means know edge or use which is accessible to the
public); 35 U.S.C. 8 102(a) reviser’'s note (1952) (noting

that “*known’ has been held to nean ‘publicly known’” and that
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“no change in the | anguage is nade at this tine”); See also

Coffin v. Ogden, 85 U.S. (18 Wall.) 120, 124-25 (1873)

(accessi bl e hence anticipating prior use); Gayler v. W/ der,

51 U. S. (10 How.) 477, 497-98 (1850) (nonaccessible hence

nonanti ci pati ng prior use).

Dr. Lauritzen testified that Shell first commercially
used its S879 catal yst in August 1987. (D.1. 356 at 2000-01)
That date falls nore than one year prior to the CIP
application which led to the ‘343 and ‘481 patents, but after
the filing date of the original application. Neither party
di sputes that for the purposes of the clains at issue, the
date of the CIP application is the reference date for the bar
date. Thus, an issue for the jury was whether Shell’s use of
S879 in August 1987 constituted a public use.? As the party
trying to invalidate the claim Shell had the burden of
produci ng clear and convi nci ng evidence that the use was a

public use.

Shell’s evidence that the use of S879 was public
consi sted of two pieces of evidence. First, Dr. Richard Frank

Schi mbor, the fornmer head of Shell’s catal yst business,

2Anot her necessary issue for the jury was to decide
whet her the conposition of S879 anticipated the clainms of the
‘343 and ‘481 patent. For the reasons explai ned bel ow, the
court will not reach this issue.
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testified that when Shell first devel oped S879, Shell was *“out
telling everybody, our custoners, to be sure to get them
interested.” (D.1. 359 at 2784) Second, Dr. Lauritzen
testified that at the time Shell first commercialized S879,
she “believe[d] there was one non-Shell custoner who al so used

the catalyst in this tinme period.” (D.1. 356 at 2006)

Shell’s evidence is inadequate to establish that the use
was public. A party’ s testinony concerning a prior public use
must be corroborated. Uncorroborated oral testinony
concerning a prior public use “is insufficient as a matter of

law to establish invalidity of the patent.” Finnegan Corp. V.

Int’l Trade Comm , 180 F.3d 1354, 1370 (Fed. Cir. 1999). The

court is not concluding that Drs. Lauritzen and Schi nbor are
not credible; rather, the court nerely concludes that “such
testi mony al one cannot surnount the hurdle that the clear and
convi nci ng standard i nposes in proving patent invalidity.”

Id.

In contrast to Shell’s uncorroborated evidence, the
record reflects that all activities surrounding the first
commerci alization of S879 was done internally within a Shell
plant. (D.1. 356 at 2006-07) The technical progress report
covering the first comercial charges of S879 is marked

“confidential.” (DTX 274) Dr. Lauritzen did not have any
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specific know edge that the report had been shown to others

outside of Shell. (D.1. 356 at 2008)

W t hout clear and convi nci ng evidence that the use of
S879 was a public use, the court holds that of the possible
ways that the jury could have concluded that the clains at
i ssue were anticipated by prior know edge or use, prior public
use of S879 could not have been one of them Because there
was not sufficient evidence to find anticipation by prior
public know edge or use under any of Shell’s theories, the
jury’s verdict nmust be set aside. Therefore, Union Carbide' s
nmotion for judgnment as a matter of law on this issue is

gr ant ed.

cC. Priority of Invention

The jury checked all boxes in favor of Shell indicating
t hat Shell had proven by a preponderance of the evidence?*
that, “before Madan Bhasin invented the subject matter of any
asserted clains, the invention described in any of those
claims was made in this country by a prior invention of Ann

Lauritzen who had not abandoned, suppressed, or concealed it.”

24The parties di spute whether the court provided the jury
the correct burden of proof regarding priority of invention.
Because the court holds that the jury’s verdict nust be set
asi de under either standard, that issue is noot.
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Under 35 U.S.C. § 102(g)(2), an applicant is not
entitled to a patent if “before the applicant’s invention
t hereof the invention was nade in this country by another who
had not abandoned, suppressed, or concealed it.” See

generally, M/ cogen Plant Science, Inc. v. Mnsanto Co., 252

F.3d 1306, 1309-10 (Fed. Cir. 2001). An inventor can
establish that she was the first to invent under section
102(g) by showi ng either that she was first to reduce the
invention to practice or that she was first to conceive the
invention and then exercised reasonable diligence in
attenmpting to reduce the invention to practice froma date
just prior to the other party’s conception to the date of her
reduction to practice. 35 U S.C. 8 102(g) (“In determ ning
priority of invention . . . there shall be considered

t he reasonabl e diligence of one who was the first to conceive
and last to reduce to practice, froma tine prior to

conception by the other.”); Mahurkar v. C R Bard, Inc., 79

F.3d 1572, 1578 (Fed. Cir. 1996). Accordingly, for Shell to
succeed in challenging the validity the ‘343 and ‘481 patents
based on Dr. Lauritzen's claimto prior inventorship, Shel

must show both (1) that Dr. Lauritzen reduced the invention to
practice before Dr. Bhasin, and (2) that Dr. Bhasin did not

conceive the invention first and then exercise diligence in
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reducing it to practice frombefore the date of Dr.

Lauritzen’s concepti on.

As is stated throughout this opinion, the ‘343 patent
requires a cesiumsalt and at |east one other al kali or
al kaline metal salt, and the ‘481 patent requires two sel ect
cesiumsalts. Focusing on the conception requirenment, Shell
had to show that Dr. Lauritzen “formed in . . . her mnd a
definite and permanent idea of the conplete and operative
invention.” |d. at 1577. To show reduction to practice,
Shell had to show that Dr. Lauritzen contenporaneously
recogni zed and appreciated the clained limtations. See Estee

Lauder v. L’Oreal ,S. A., 129 F.3d 588, 593 (Fed. Cir. 1997).

Uni on Car bi de denonstrated at trial that Dr. Lauritzen
did not recogni ze and appreciate the conbination of a cesium
salt and at |east one other alkali or alkaline netal salt as
required by the ‘343 patent, nor did she recognize and
appreci ate the conbi nati on of the two cesiumsalts as required
by the *481 patent. During questioning about the experinents
she conducted prior to filing her patent applications, Dr.
Lauritzen repeatedly stated that she did not believe she had
certain cesiumsalts on her catalysts. (D. 1. 356 at 2037-42)

Dr. Lauritzen admtted that she “did not believe | had salt on
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t hese catalysts.” (lLd. at 2047) Dr. Lauritzen concluded her

Cross-exam nati on:

Q Have you ever made any catal ysts
containing cesiumsalts, a m xture of
cesiumsalts?

A | do not know because | do not
know t he form of cesium on the catal yst
with certainty.

Q So if you don’t know, you can’t
be sure; is that correct?

A. | have said | do not know

(Ld. at 2049)

Shell notes that Dr. Lauritzen's testinony was based on
her understanding that the term“salt” refers to sonething in
the solid crystalline form—- a definition narrower than the
court’s definition. Shell argues that although Dr. Lauritzen
did not believe the prompters existed as salts on the finished
catal yst, she did appreciate that such pronoters could be
present as “ions, conpounds, or conplexes.” (Ld. at 1980)
Because salts are a subset of “ions, conpounds, or conpl exes,”
Shel |l contends that so long as Dr. Lauritzen recognized the
br oader universe of possibilities, she need not have

recogni zed that the pronoters be present in the formof salts.

The facts of this case are simlar to those in Heard v.

Burton, 333 F.2d 239 (C.C.P. A 1964). Heard was an

interference appeal regarding an invention that used eta-
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alum na as a catal yst support nmaterial for platinumin the
process for reform ng | ow octane gasoline. The junior party,
Heard, sought to establish priority of invention over the
seni or party, Burton, by alleging that he reduced to practice
a catalyst utilizing platinumand eta alumna in 1949-50,
before the April 23, 1952 filing date of Burton’ s patent
application. |d. at 241. Although the catal yst devel oped by
Heard in 1949-50 did, in fact, use eta-alum na as a catal yst
support, Heard did not discover that until 1954 — two years

after Burton’s application. 1d. at 242.

The court ruled that Heard was not the prior inventor
because he did not recognize and appreciate that his catal yst
contai ned eta-alumna until after Burton filed his

application.

[We consider it fatal to [Heard’ s]

case that not until after [Burton’s] filing
date did Heard recogni ze that his “ammmoni a-
aged” catalyst . . . contained any
different formof alumna at all!

We point out . . . that the count

calls for a particular formof alum na and
we think that appellant’s failure to
recogni ze that he had produced a new form
regardl ess of what he called it, is

i ndi cative that he never conceived the
invention prior to appellees’ filing date.

(Ld. at 243).
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Unl i ke Heard, where the junior party eventually
recogni zed the details of his invention, Dr. Lauritzen is
still not sure whether her work enconpassed catalysts with
promoters in the formof salts. Furthernore, if Shell is now
claimng that the Lauritzen catalysts contain el enments
corresponding to each and every limtation of the ‘343 patent
and ‘481 patent claims, Shell failed to present an el ement-by-
el ement conparison between the Lauritzen catal ysts and the
claimlimtations. Shell’s presentation on the issue mrrored
the type of analysis enployed to show that Hayden and Kokai
anticipated the clains. As discussed above, that type of
analysis is insufficient to nmeet the burden of proof required
to invalidate the clains. Thus, Union Carbide is entitled to
judgnment as a matter of law that the clains at issue are not

invalid by reason of prior invention.

d. Obvi ousness

The jury found that Shell proved by clear and convincing
evi dence that each of the asserted clains of the salt patents
woul d have been obvious to one of ordinary skill in the art at
the tinme the invention was made. Shell argued at trial that
the 343 and ‘481 patents are obvious in |ight of both Kokai

and Hayden. Shell’s first argunent is that since Kokai and
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Hayden antici pate the patents, the clains are necessarily

obvi ous.

As is discussed above with respect to Shell’s claimthat
Kokai anticipates the salt patents, Shell failed to prove that
Kokai discloses the particular m xtures of a cesium oxyanion
salt and another alkali earth nmetal salt as required by the
343 patent or the particular m xture of a cesium oxyani on
salt and second cesiumsalt as required by the 481 patent.
Thus, Shell’s argunment that Kokai renders the clainms obvious
for this reason fails. Shell’s next notes that Kokai
di scl oses three cations (cesium potassium and rubidium and
t hree anions (boron, nolybdenum and boron) as part of its
primary teachings. See DTX 126 at U 171007. Shell concl udes

fromthis that

[i]t is clear that fromthese three cations
and three anions, nine different individual
salts are possible. O the three cesium
salts, two are salts with a Group 3b to 7b
oxyanion. Simlarly, of the three
different potassiumsalts and three
different salts, two each are salts with a
Group 3b to 7b oxyanion. Any m xture of
one of these two cesiumsalts and one of

t hese four salts of potassium and rubi di um
woul d provide the m xture of salts broadly
required by the clains of the ‘343 patent.

(D.1. 335 at 51)
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Al t hough that statement by Shell sets forth a way to
visual i ze a connecti on between Kokai and the ‘343 patent, that
argument was never nmade to the jury. Shell provides no
citation to the record to support this argunment. No w tness
provi ded testi mony showi ng how Kokai teaches which specific
al kali metals to conmbine with which specific oxyanion; nor did
any Shell witness offer an opinion as to how Kokai would have
suggested the required conbinations. Wthout any support in
the record for its clainms, the weight of the evidence does not
support a verdict that the clainms of the *343 patent are

obvious in light of Kokai.

Wth respect to Hayden, the court previously outlined
Shel |’ s presentation regarding Hayden as an anti ci patory
reference. See Section IV.B.3.ii.a. supra. That sanme excerpt
of testinony by Dr. Conn is the entire presentation that Shel
made to the jury show ng that Hayden nade the salt patents
obvi ous. The court concludes that such a brief, conclusory
analysis is inadequate to neet the clear and convincing
standard. Shell did not conduct a Graham analysis with
respect to the Hayden reference. W thout such an anal ysis,

t he wei ght of evidence falls on the side of the presunption of

validity.
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Uni on Carbide’s npbtion for a newtrial on the issue of

obvi ousness of the salt patents is granted.?®

C. “lnconsistent and Irreconcilable” Jury Verdicts

Uni on Carbide points to two sets of answers in the jury

verdict that it describes as “irreconcil able inconsistencies.”

First, the jury found that (1) Shell’s S879 catal yst did not
infringe any of the asserted clainms of the ‘343 or ‘481
patents; and (2) each claimof the ‘343 and ‘481 patents “was
anticipated by prior public know edge or use.” (D.1. 309,
gquestions 2-3, 9) Second, the jury found that (1) “before
Madan Bhasin invented the subject matter of the asserted
claims [of the '343 and ‘481 patents], the invention described
in [those] clains was nade in this country by a prior

i nvention of Ann Lauritzen. . . .”7; and (2) the jury found
each accused catalyst did not infringe the ‘343 or ‘481
patent. (ld., questions 2-3, 10)

The Third Circuit has directed that a district court nust

search for a way to reconcile seem ngly inconsistent jury

25For the sane reasons stated above, the court will enter
judgnent as a matter of law in favor of Union Carbide on this
i ssue. See note 14, supra.
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verdi cts.

In Bradford-White Corp. v. Ernst & Wi nney,

F.2d 1153 (3d Cir. 1989), the court noted:

Bradf ord-White, 872 F.2d at 1159. See al so, BoyanowskKi

[ITt is well established that a verdict
must be nol ded consistently with a jury’s
answers to special interrogatories when
there is any view of the case which
reconciles the various answers. In Atlantic
and Gulf Stevedores, Inc. v. Ellernman
Lines, Ltd., 369 U S. 355 (1962), the
Suprenme Court instructed that:

nei ther we nor the Court of
Appeal s can redeterm ne facts
found by the jury any nore than
the District Court can
predeterm ne them For the
Sevent h Amendnent says that ‘no
fact tried by a jury, shall be
ot herwi se reexam ned in any court
of the United States, than
according to the rules of the
common | aw.’

369 U.S. at 358-59. Because of this
deference to jury findings the Suprene
Court expl ai ned:

where there is a view of the case
that makes the jury’'s answers to
special interrogatories

consi stent, they nust be resol ved
that way. For a search for one
possi bl e view of the case which
will make the jury's finding

i nconsistent results in a
collision with the Seventh
Amendnent .

872

V.

Capital Area Internediate Unit,
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2000) (“I'nconsi stent jury verdicts are an unfortunate fact of
l[ife in law, and should not, in and of thenselves, be used to
overturn otherwi se valid verdicts.”).

The court recognizes the possibility that the verdicts
are internally inconsistent. A nore detailed verdict sheet
woul d have provided the court with nore guidance as to which
theories the jury chose to find invalidity or infringenment.
The court is satisfied, however, that by setting aside the
invalidity verdicts, the possible inconsistencies do not
require a new trial on any of the issues. Such an exercise
woul d be futile. For exanple, under the court’s claim
construction, Shell would be entitled to summary judgnent
regarding infringenent of the clains of the ‘243 patent prior
to a new trial because Union Carbide can offer no evidence
that the synergistic conmbinations of alkali metals in the
Shel | catalysts are determ ned fromthe efficiency equation.
This case is ripe for review at the Federal Circuit, and a new
trial will not be granted at this tine.

D. | nequi t abl e Conduct

Al so pending are cross notions for judgnent as a matter
of law on the issue of inequitable conduct. (D.I. 326, 329)
The two notions address two distinct issues. Union Carbide

urges judgnent in its favor because Shell failed to provide
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notice and present proof of inequitable conduct at trial.
Shel | urges judgnent in its favor based on evidence presented
at trial and in an offer of proof submtted outside the
presence of the jury.
Uni on Car bi de argues that although inequitable conduct is
listed as a defense in both the answer and pretrial order,
Shell never presented the issue to the court. Prior to the
parties’ opening statenments the court informed the parties:
And if indeed inequitable conduct is an
issue in this case, you need to |let nme know
so we can make arrangenents for the
presentation of that sort of evidence
outside the hearing of the jury. All
right?

(D.1. 349 at 201)

Wth the exception of making an offer of proof after the
close of all evidence regarding an opposition Union Carbide
made to a Japanese patent application, Shell did not present
evi dence on the issue of inequitable conduct outside the
presence of the jury. The offer of proof canme up in the
foll owing discussion on the twelfth day of trial imrediately
before cl osing argunents:

COUNSEL FOR SHELL: Before you
retire, earlier the Court indicated we

coul d make an offer of proof on the
Japanese opposition and you allowed us to
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reserve that. 26

In the interest of time, we have done
it in awitten subm ssion form and woul d
like to offer it into evidence as an offer

60n the second day of trial, the court sustained an
objection to a Shell question to Dr. Bhasin concerning his
know edge about a particular Japanese patent. On the third
day of trial, Shell’s counsel, M. Slusser and Ms. Frost,
sai d:

MS. FROST:

* * %

Second, we would like to revisit, if
we coul d, the Japanese opposition.
* * *

It’s their interpretation of the prior
art, though, which we believe is critical.
Perhaps we could revisit it at another
tinme.

THE COURT: Well, if you want to make
your record, you nay.

MS. FROST: Al right. W would.
Shall we do it now?

THE COURT: Yes.

MR. SLUSSER: Your Honor, would it be
possi bl e so that we can be efficient with
our tine to do this at one of the other
br eaks?

THE COURT: Yes, it would be.

MR. SLUSSER: If it’s a mtter of
maki ng the record, | can be very efficient
with doing it then rather than doing it

now.
THE COURT: All right.

(D.1. 351 at 533)
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of proof as DTX 694 at this tine.
THE COURT: All right. Fine.

MR. GLASSMAN: We haven't seen this,
so we don’t know what it is.

THE COURT: All right. Well, you take
a look at it.

* * %

(A brief recess was taken.)
THE COURT: Yes, sir.

MR. GLASSMAN: Your Honor, | just
wanted to nake a brief comment on the offer
of proof submitted by Shell a few nonents
ago. It relates to the Japanese
opposition. Your Honor ruled to January
23rd at page 509 of the transcript that the
i nformati on
was i nadm ssi bl e.

In addition, in |looking briefly at
their subm ssion it happens to relate to
the inequitable conduct question. W’ ve
never been given notice that they wanted to
submt any information on any part of the
trial on that portion of their proposed
case.

In addition, the offer includes five
partial deposition transcripts of w tnesses
t hat were never offered. |In fact, we asked
in witing several days ago, Shell, whether
they were going to submt any other
addi ti onal deposition transcripts and they
enphatically said they would not and that’s
part of this.

We believe the offer should therefore
be rejected.

THE COURT: All right. As I
understand it, this offer of proof is just
for purposes of appeal ?
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MS. FROST: Your Honor, we would have
read this evidence in open court before the
jury on other issues beside inequitable
conduct. A lot of our evidence has conme in
on ot her issues and al so goes to the issue
of inequitable conduct.

VWhat | tried to do was nmake a record
for appeal, which you have permtted ne to
do, plus | also put that offer of proof in
for the Court to consider on inequitable
conduct .

You have heard the evidence along with
the jury on other issues, but it was ruled
to be inadm ssible. So what | have done is
made the offer of proof for the record and
also it’s in the record now for the Court’s
consideration in connection with that issue
should the Court choose to do so.

THE COURT: All right. Well, at this
point it seens to ne this is not the tine
to take up -- well, we don’t have the tine
to take it up in any nore detail. |’ m not
confident that | renmenber what the ruling
was based on page 506 of the transcript.

So if we need to address it in
post-trial briefing, we can, or in
post - proceedi ng argunent, but at this point
we will just set it aside. It has been
offered, it has been identified.
(D.1. 360 at 3162-65)

Throughout the trial, Union Carbide objected to questions
and exhi bits asked and introduced by Shell that related to the
i nequi t abl e conduct issue. When a question or exhibit related
solely to the issue of inequitable conduct, the court

sustai ned the objections. Wen a question or exhibit also
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related to a jury issue, for exanple, anticipation, the court
overrul ed the objection.

Uni on Car bi de argues that Shell ran out of time before it
ever presented the inequitable conduct issue. Thus, Union
Car bi de never mounted a defense to inequitable conduct. Shel
argues that Union Carbide had notice of the inequitable
conduct defense well before trial. Shell argues that they
gave the court notice that it was pursing inequitable conduct.

After opening statements, the parties

were told that they were to let the Court

know i f arrangenents for the presentation

of inequitable conduct evidence outside the

hearing of the jury needed to be nade.

Shell did not need to present inequitable

conduct evidence outside the hearing of the

jury since all of the evidence Shell

of fered on the subject was also relevant to

the validity of the patents-in-suit and

properly adm ssible before the jury, as

Shel | explained to the Court.
(D.1. 331 at 6) Shell contends that the only other
i nequi t abl e conduct evidence it needed to introduce was the
Japanese opposition evidence that the court excluded on the
second day of the trial

The court agrees that neither it nor Union Carbide had
notice that Shell was presenting an inequitable conduct
def ense. Presenting evidence of inequitable conduct is nore
that just “a matter of making the record.” Both sides are

entitled to present and rebut evidence on this issue. As is
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the court’s practice, evidence of inequitable conduct is
presented to the court outside the presence of the jury. Had
Shell informed the court of its intention to pursue the issue
of inequitable conduct, as it was instructed to do, the court
woul d have scheduled tinme to hear the evidence before or after
the jury left for the day or sone other tine.

Not only was the court unaware that Shell was nmounting an
i nequi t abl e conduct case, Union Carbide was |ikew se not
aware. Union Carbide failed to present its own evidence on
the issue. The court holds that Shell waived the issue of

i nequi t abl e conduct. ?’

E. Uni on Carbide’s Motion for a New Trial Based on
Shell’s Counsel’s Use of Irrelevant and Prejudici al
Evi dence and Thenes
Uni on Car bi de urges the court to grant a new tri al
because Shell’s counsel “laced [Shell’s] defense, from
beginning to end, with repeated attenpts to paint the

pat entee, Uni on Carbide, as a perennial copyist, who had in

effect tricked the Patent Office into granting patents, by

2Uni on Carbide also filed a notion concerning the return
of a privileged docunent. (D.I. 319) Union Carbide clains
t he docunent, a letter fromits in-house patent counsel to
three scientists, DTX 156, was inadvertently produced when it
was “sandw ched between copies of two patent references.”
Because the letter is only relevant to the issue of
i nequi t abl e conduct, and Shell has waived that defense, the
court holds that Shell shall return the document and all
copies to Union Carbide.
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i nproperly copying Shell’s patents and other prior art.”
(D.1. 339 at 5) Specifically, Union Carbide conplains that
Shell: (1) nade references to a prior litigation between Union
Car bi de and Shell; (2) depicted Union Carbide as a “bad act
copi er” of Shell’s “breakthroughs;” (3) suggested that Union
Car bi de copi ed Japanese Kokai *‘750; (4) inplicated that Dr.
Hal l er violated the protective order; (5) attacked the |ength
of the prosecution of the patents-in-suit; and (6) alleged
that Union Carbide failed to pay foreign counterpart
mai nt enance fees.
Fed. R. Civ.P. 59 governs the granting of new trials.

Motions for new trials can be based upon a claim

that the verdict is against the weight of

t he evi dence, t hat t he damages are

excessive, or that, for other reasons, the

trial was not fair to the party noving; and

may raise questions of law arising out of

al l eged substantial errors in adm ssion or
rejection of evidence or instructions to the

jury.

Wtco Chem Corp. v. Peachtree Doors, Inc., 787 F.2d 1545,

1548 (Fed. Cir. 1986) (quoting Montgonery Ward & Co. V.

Duncan, 311 U. S. 243, 251 (1940)). Union Carbide contends
that “as a matter of fairness,” Shell’s use of “irrelevant and
prejudicial defenses warrants a new trial.” Because the issue
of whether Shell’s counsel presented irrel evant and
prejudicial evidence is not unique to patent law, Third
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Circuit law will apply. See Pro-Mdld & Tool Co. v. Geat

Lakes Plastics, Inc., 75 F.3d 1568, 1574 (Fed. Cir. 1996).

Evi dence is relevant if it has “any tendency to nake the
exi stence of any fact that is of consequence to the
determ nation of the action nore probable or |ess probable
than it would be wi thout the evidence.” Fed.R Evid. 401.
CGenerally, all relevant evidence is adm ssible. Fed.R Evid.
402. However, Rule 403 authorizes the exclusion of relevant
evidence “if its probative value is substantially outwei ghed
by the danger of unfair prejudice, confusion of the issues, or
m sl eading the jury, or by considerations of undue del ay,

waste of tinme, or needl ess presentation of cunulative

evi dence.”
Not all inproper remarks will warrant the granting of a
new trial. The test is whether the inproper assertions nade

it “reasonably probable” that the verdict was influenced by

prejudicial statenents. Fineman v. Arnstrong World | ndus.,

Inc., 980 F.2d 171, 207 (3d Cir. 1992)(citing Draper v. Airco,

Inc., 580 F.2d 91, 97 (3d Cir. 1978)). In the instant case,
the court nust review all the remarks nade by Shell’s counsel
and first determ ne whether the remarks were i nproper. Union
Car bi de contends that several remarks were inproper because

they were irrelevant while others were just highly
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prejudicial. |If the court concludes that the remarks were
i mproper, then the court nust decide whether it is “reasonably
probabl e” that the inproper remarks influenced the verdict.

For the reasons that follow, Union Carbide's notion is deni ed.

76



1. Shell’s Mentioning of a Prior Litigation and
Accusations that Union Carbide is a “Bad Act
Copi er”
During the 1980s, Shell and Uni on Carbi de were invol ved
in litigation involving the sane ethyl ene oxi de catal yst

busi ness. See Shell Gl Co. v. Union Carbide Corp., No. 83-

5208 (E.D. La. 1983). On June 16, 1986, the parties entered
into a consent decree whereby Uni on Carbi de agreed that sone
of its catalysts infringed certain Shell patents. (DTX 191 at
U223971)

Uni on Carbide was the first party to nention the prior
litigation with one comment in its opening statenent:

A Shell scientist, a Dr. Nielsen, got
sone patents involving some of these
al kaline netals back in the 1970's.

* * *

You may hear that Shell sued Union
Carbi de more than 15 years ago over these
old patents, but they ve all expired now,
and that case was settled a |ong tinme ago.

(D.1. 349 at 127-29)

Shell responded by making remarks about the prior |awsuit
and Uni on Carbide’s tendency to copy. Because the exanples
are nunerous, only a select few coments are |i sted:

| am proud to represent the Shel
Conpani es in the case because it was Shel
that first invented and patented the
et hyl ene oxi de catal yst technology that is
the basis of this lawsuit.
* * %

The evidence in this case will be that
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Shell’s technology is generally regarded as
the state of the art ethyl ene oxide

technol ogy. Based on breakt hroughs t hat
were made by Shell scientists and | ong ago
patented by Shell and sold to custoners
around the worl d.

In fact, the whole point of this case
is that it was Shell’s patents that Union
Car bi de copied. Shell’s already issued
patents that Union Carbide copied in an
urgent need, Carbide’s own words, in an
urgent need to remamin conpetitive and to
try and repackage sone little piece of
Shell’s inventions, so they could claim
sonet hing as their own.

It is the result of that copying by
Uni on Carbide that resulted in these three
dusty ol d copycat patents.

* * *

In one instance, Shell had authorized
Uni on Carbide to operate under a secrecy
agreenent, one of its catalysts in the
Uni on Carbide pilot plant for a year to
eval uate whet her they wanted to use it.

After that time they analyzed it for
nmont hs, and even though they concl uded t hat
the Shell catalyst was far better than
anything they had, they nade the
fundament al deci si on, please renenber and
| ook for in the evidence that red letter
event.

Uni on Car bi de made a fundanent a
decision to give up on their own research,
their work, and copy Shell.

The evidence is going to be clear and
convincing that rather than respect Shell’s
patented rights and rather than hope for a
mracle, rather than hope for a mracle,
their words, in their own research | ab,

t hey chose instead to repeatedly not just
copy Shell’s first breakthrough, but |ater
when Shell made the next one, to repeatedly
copy Shell.

Many years |ater, Shell’s first
br eakt hrough by Dr. Robert Ni elsen in the
1970's, Shell’s next major breakthroughs by
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Dr. Lauritzen were in the ‘80's. Each tine
Uni on Carbide i mediately started copyi ng
them and they couldn’'t even get their

variations on the Shell thene until patents
issued in ‘90 and ‘91
Ladi es and gentlenen, there will be no

di spute in this case that the Union Carbide
patents are not new patents. So as you
listen to the evidence, consider why, why
do you suppose if these three old patents
are as valuable as they conme into this
courtroom and pretend that they are, why
did they sit on the shelf at Carbide for
nearly ten years after they issued?

The evidence in this case is going to
be primarily from Union Carbide s own
documents, the story of a conpany t hat
sinply copies instead of invents. And a
conpany that is finally fallen on desperate
enough times that it nust come and conpete
in a courtroom because it can no | onger
conpete in research | aboratory or in the
et hyl ene oxi de catal yst busi ness.

In this courtroom even with expensive
| awyers and very well educated experts,

Uni on Carbide’s own tests, the ones they
ran to bring into this courtroomfor you,
the ones that they rigged to try and get
the result they wanted just like they did
when they were copying Shell in the
research | ab, those very tests will prove
exactly the opposite of what they' re trying
to convince you.

Their own tests will prove that Shell
is using its own technol ogy. Their own
tests will prove that what they have

claimed in their patents is wong,
technically wong. That’'s what happens
when you're trying to copy others instead
of invent, you just don’t get it quite
right.

Ladi es and gentl enmen, Union Carbide
has been caught once copying Shell’s
technology in this very sane catal yst
busi ness, and they’ ve gotten one judgnent

79



agai nst them and they’ re about to get
anot her one. That's what this lawsuit is
all about.

* * *

Now, Dr. Lauritzen's invention cane at
a very inportant point intime. And it’s
not going to be lost on the inportance of
that to the practicabilities. The evidence
is going to be in the case that after Dr.

Ni el sen’s inventions were disclosed, Union
Carbide imedi ately set out to copy them
* * *

You wi |l see Union Carbide docunents
full of copying Dr. Nielsen s ‘136, and
“115 patents. That’'s the conbination of
al kali netals that they were copyi ng.

They devel oped what are known as their
HEC, high efficiency catal yst copying,
Shel |, and they got caught. And in 1983,
Shell filed a | awsuit agai nst Union Carbide
for having copied Dr. Nielsen s inventions.
That | awsuit pended three years, and then
at the end of a three-nonth trial, a
j udgnment was entered agai nst Union Carbide.
And it’s going to be an inportant part of
the evidence in this case.

But the inportant connection to Dr.
Lauritzen is this, in 1980, the Japanese
chem cal conpany, Ni ppon Shokubai, had
di scovered that tungsten, nolybdenum and
boron in conmbination with cesium rubidium
and the alkali nmetals had a benefici al
effect, and they filed for a patent
application fromJapan . . . [I]n Japan, it
publ i shes first for people to see, and then
it publishes again for people to oppose it.
And then after an opposition procedure, the
Japanese Patent O fice decides whether to
grant it.

Wel |, the Japanese patent published
for people to see. Wat do you think
happened? What do you think happened within
a conpany that’'s a copier?

* * *

They got sued by Shell on Dr.

Ni el sen’s patents. One of the defenses
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that they had in the case of using Dr.

Ni el sen’s invention was, No, no, no, the
al kali metals in our catalyst, they're not
oxi de or oxidic conpounds as Dr. Nielsen
claimed in his patents, on our catalysts,
they're salts. They're salts.

That was their defense, one of their
defenses in the first |awsuit.

Vell, they’re wong. They |ost.

But they filed their patent
application that is now the ‘343 claimng
salts. But they did that because they were
trying to avoid having been caught the
first tine.

* * *
Well, as it turns out, when you claim
themall, one of the things that they claim

is rhenium So while they have clainmed it,
t hey have nothing to back it up. And the
evidence in this case, what do you want to
bet the evidence is going to be when they
started running rhenium experinents? Do
you want to bet it’s just as soon as they
saw Dr. Lauritzen’s application that
published in a foreign patent office?

Don’t you want to bet that just as
soon as they saw where sonebody had broken
t hrough the theoretical barrier, that they
i medi ately started runni ng experinents
just like Dr. Lauritzen? Look and see in
the evidence in this case what put them on
to rheni um

* * %

It’s an invention that Shell made and
everybody in the industry sat up and took
notice. And Union Carbide sat up and took
notice, and just |ike they always do, they
started copying Shell.

It’s conplicated chem stry, but in the
final analysis what you' re going to be
| ooking for and what we’'re | ooking for is
we're | ooking for who is right and who is
wrong. And in this case, Shell is right.
And ones again, Union Carbide is caught
copyi ng and they’ re wrong.
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(D.1. 349 at 5-6, 165, 191-97)

Before court reconvened the next norning, Union Carbide
obj ected to the allegations of copying in Shell’s opening
statenents, characterizing it as a 404(b) propensity argunent.
(D.1. 350 at 253-54) The court indicated that it would
di scuss the issue |ater and that the issue of copying should
not be nentioned again until that time. (lLd. at 254) During
t he cross exam nation of Union Carbide s first witness, the
court ruled that references to the prior litigation were
i mproper, however, Shell could question the w tness about a
subj ect that was explored on direct exam nation — the steps
that went into the inventive process of the ‘243 patent. (lLd.
at 434)

At the end of the same day, Union Carbide brought the
i ssue up again, asking the court to give the jury a curative
instruction and to hear argunents on the subject the next
nmorning. (ld. At 505-06) Before the third day of trial
began, the court heard argunments from both sides regarding the
need for a curative instruction. Union Carbide argued that
Shell’s “bad act copying” defense should be precluded because
it was (1) prejudicial under 404(b) and (2) not |isted anong
defenses in the pretrial order. (Ld. at 516-17) Union

Car bi de sought to preclude Shell’s nentioning of Union
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Car bi de’s copying or the prior litigation between the parties
unl ess Shell could denonstrate the rel evance of that evidence.
Shell argued that the prior litigation and its
characterization of it were perm ssible because: (1) Union
Carbide nmentioned it in its opening statenment and thus opened
the door to the prior litigation; (2) Union Carbide described
Shel |’ s behavi or by using the concepts of “stealing” and

“illegality” in its opening;2 (3) Union Carbide planned to use

28Uni on Carbi de used the word “illegal” nine tinmes during
its opening statenent. It did not use the word “stealing” or
any formof that word. Union Carbide’ s counsel did, however,
say the follow ng statenment in his opening:

This case involves Shell taking
i nportant Uni on Carbide inventions w thout
our perm ssion. The United States
governnment, after carefully review ng the
i nventions, granted Union Carbide
scientists three separate United States
patents protecting those inventions.

* * *

We will prove to you that Shell took
Uni on Carbide’ s property rights in al
t hree of these patents.

Shel | knew about the three patents
shortly after the US governnment awarded
themto Union Carbide. And indeed, Shel
| earned of one of them while the governnent

was still examning it.

Shel |, whose people are sitting right
over here, has been illegally using Union
Carbide’s inventions ever since. And we
wi Il show that they knew that they were
infringing these patents.

Now, Shell’s illegal activity is

call ed patent infringement. And that
illegal activity is exactly why we are here
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“t he doonmed docunent”?® which woul d require providing context
to Shell’s comments about the state of its catal yst business
due to Union Carbide’ s infringenment during the prior
litigation; (4) Union Carbide used information fromthe prior
litigation to cal cul ate damages in this case; and (5) sone of
the same catal ysts that Union Carbide said are enbodi ed by the
‘243 patent were the sane ones found to infringe the Shel
patents in prior litigation. (ld. At 518-25)

The court told the parties that the prior litigation
seens to be related to the issues in this case. It told the

parties that in ternms of referencing the prior litigation, it

was “all or nothing.” Shell voted for “all” while Union
Car bi de voted for “nothing.” Eventually, the court ruled as
fol |l ows:

Wth respect to these docunents, so
|l ong as there is evidence on what was
happening in [the prior litigation],
believe this has sonme rel evance, and I wl|
et themin.

Wth respect to the all or nothing,

today. A conpany that takes another’s
property rights, infringing its patents is
required by |law to pay damages.

2%As part of its willful infringenent case, Union Carbide
pl anned to introduce a Shell docunment sunmarizing Shell’s
conpetitive position in the ethylene oxide market, DTX 595.
The docunent concludes by saying “[u]nless our current |eads
on producing a new catal yst are successful, this business is
dooned.”
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we're doing nothing. | warn UCC, if you
open the door, it stays open, we go to all.
| warn Shell, you try to open the
door, you get docked 30 mi nutes and a
curative instruction, at |east 30 m nutes.
We're going to try it, see how it goes.
(lLd. at 548)

The parties did not bring up the prior litigation or “bad
act copying” again until the fifth day of trial when Union
Carbide |isted, anpbng other docunents to be used at trial, a
redacted version of the “doonmed docunent.”3° (ld. At 1058-67)
On the sixth day of trial, both parties submtted nmenorandum
on the issue of the prior litigation and propensity argunent.
(ld. at 1238) On the sane day, the issue of the prior
litigation came up when Union Carbide wanted to present
evi dence of their damages cal cul ati ons that incorporated
information fromthe prior litigation. (lLd. at 1385-1401;
1457-59; 1536-39) On the eighth day of trial, Union Carbide
asked Dr. Lauritzen whether she had seen a particular British
patent application. Shell objected because the only time she
had seen it was during her deposition in the prior litigation.

After a side bar, the court sustained the objection. (lLd. at

2026-30) On the tenth day of trial, Shell sought to ask M.

30The court ruled, consistent with its “nothing” decision,
that the doomed docunent could be only adnmitted if redacted to
excl ude the “dooned” statenents and sonme other statenents.
(1Ld. At 1384-85)
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Mller, aretired Shell patent attorney, whether the prior
litigation affected his decision not to seek an opinion on the
‘243 patent. The court sustained Union Carbide s objection to
such questioning. (ld. at 2750-57)

Both parties refrained from *“bad act copying” coments
and references to the prior litigation until the cl osing
arguments. During the prayer conference, Union Carbide asked
for, anong other things, an instruction on the inportance of
patents to offset the “derogatory remarks towards our
patents.” (lLd. at 2467) Prior to closings, Union Carbide
subm tted a nenorandum in support of its notion to preclude
“cl osing argunent of patent copying.” (Ld. at 3056) After
Uni on Carbide made its closing, the court addressed the notion
to preclude the nmentioning of copying in the closing.

THE COURT: AlIl right. 1 have read
t he paper by Union Carbide on copying. |
have sonme thoughts. But M. Slusser, if
you would |ike to make some comrent
assum ng you have seen their notion

MR. SLUSSER: Well, as a matter of
fact, | haven't seen the notion, Your
Honor. | do admt that it was anong the
mount ai n of things that was around | ast
ni ght.

The coment 'l make is that |

believe ' mentitled to argue what ever the
evi dence shows, and as long as | stay

within the admtted evidence, I'mentitled
to do that.

THE COURT: Let me give you ny
t hought s.

In the opening, in Shell’s opening
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statenments, as recited in this paper,
comments were made to the prior litigation
and it was called proof of copying, and
that seenmed to be kind of a propensity
argunent .

Obvi ously all references to the prior
l[itigation are out, therefore that
particul ar aspect of the argunent cannot be
referred to at all in the closing.

Wth respect to the issues that are in
the case today, it is ny understanding that
Shell’s — one of Shell’s contentions, and
t here has been evidence on this contention,
is that Union Carbide filed its two salt
patents before it really knew how to nake a
rheni um catal yst, therefore, they weren't
enabl ed until after they saw the Lauritzen
patents.

Now that’s a contingent, obviously
seens to me the concept of copying to sone
extent is relevant to that issue. To the
extent that the concept of copying is
l[imted to the prior invention, then I
don’'t believe that it is at all irrelevant
or unduly prejudicial.

So | don’t know whet her this concept
is even going to be part of the closing,
but it seens to me that it is related to an
i ssue in the case.

Does anyone want to have further
comments before we go back and eat
sonet hi ng our sel ves.

MR. STEPHENS: Your Honor, the essence
of our argunent against this concept of bad
act copying is that it is a character
attack and that it is a propensity based
character attack

We concede that if there is an
i ndependent basis for relevancy for a
suggestion that there was a copying conduct
going on that is relevant to the case, that
they’'re entitled to refer to that aspect of
copyi ng.

But it is very clear fromthe opening
argument, and | suspect that M. Slusser
who is a very, very articulate and very
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effective attorney, will argue or try to
argue again that Union Carbide is, as they
said before, nmerely a conpany who copi es.

And to place that type of character
snmear to this jury at this juncture in this
case, no matter how you disguise it, is
wrong. It’s a character attack, 404(a)
forbids it.

And all we want to nake sure that M.
Slusser in his enthusiasm and |’'’m sure
there is a lot of it, doesn’t go back to
this thenme that Union Carbi de has engaged
in bad acts of copying, Union Carbide is a
bad conpany. Therefore you should
determ ne that your defenses are proven
because they are a bad conpany.

We want to meke sure there are no
character attacks, that’'s the essence of
the motion. And if |’ m understandi ng Your
Honor’s ruling. You are telling themthat
they need to confine it to material parties
within the case, if that’s the case, then
think we’'re probably in agreenent.

THE COURT: That’s ny understandi ng of
the | aw under rule of evidence 404. So
that is my ruling.

(Ld. at 3228-31)

Shell’s closing comments did not nention copying as
frequently as it did in its opening. Nevertheless, Shell’s
counsel’s remarks included the foll ow ng:

Good afternoon, |adies and gentl emnen.

We end where we began. When | began,
| told you that | was proud to represent
Shell in this litigation because it was
Shell who first invented and patented the
et hyl ene oxi de technology. That’s the
basis of this |awsuit.

* * *

In the course of listening to 12 days
of testinony, did it occur to your compn
sense as you were |istening, why? Wy are
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we here in 2001 instead of having addressed
this in 1991 if it’s worth hundreds of

mllions of dollars you're told it is?
Why did it sit on the shelf for ten
years?
* * *

You' ve seen all of this you need to
see. Here is the conplete translation.
And it’s right out of Union Carbide' s
files. Union Carbide, we even close the
conplete English translation. This not
only says there are m xtures, it explains
why. You put the cesiumin to get the
optimum efficiency. You put the potassium

into get the better life. [It's preferred
to have a m xture.

That, | adies and gentlenmen, in patent
law, is what you call ®“anticipated”.

Sonet hing anticipated their patent. That,
| adi es and gentl enen, in our parlance where
| cone from is called copying.

Do you want to see sone nore?

Uni on Carbide, Dr. Lauritzen’s EPO
patent application publishes: Do you
remenmber seeing Dr. Lauritzen's
application, DTX 65? Here is when it was
recei ved by Union Carbide. Do you renmenber
what’'s contained in it? Do you renmenber
Table 8? Do you renenber Table 8, right
out of Dr. Lauritzen s patent?

Do you renmenber this? EO catalyst
technol ogy review, July the 28th, 1988.
Three weeks after they got Dr. Lauritzen’s
pat ent application.

Do you renmenber what’s in this? Wat
does that look like to you? 1 don’t know
what it |ooks like you to | adies and
gentl emen, but where | cone from that's
cal l ed copyi ng.

(Ld. at 3232-34, 3279-81)
2. Ot her Comments by Shell’s Counsel

Uni on Carbide further conplains that Shell: (1)
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“maxi m zed the inpact of the bad-act copying theme” by
repeatedly stressing to the jury that Shell’s prior art
patents were “breakthroughs;” (2) suggested to the jury that
Dr. Haller violated the protective order by first asking Dr.
Hal | er whether he had access to secret Shell information and
t hen asking where Dr. Haller perfornmed his experinents (at
Uni on Carbide facilities); (3) repeated references to the
| ength of prosecution of the patents, the maintenance of
foreign counterpart patents, and the length of time Union
Carbide waited to file suit; and (4) suggested that Union
Carbide was violating IRS regulations in its |icensing
arrangenent between Uni on Carbide entities.

W t hout going into further detail on Union Carbide' s
al l egations, the court concludes that Shell’s counsel did make
numerous i nproper remarks. According to the test set forth
above, the next step is to determ ne whether the inproper
assertions made it “reasonably probable” that the verdict was
i nfl uenced by prejudicial statenments. Fineman, 980 F.2d at
207. However, to the extent that the jury’ s verdict was
i nfluenced by any inmproper remarks, the court has al ready
remedi ed that through the granting of Union Carbide’ s JMOLs.
The court holds that the remaining verdicts in favor of Shel

were not the product of undue prejudice. Rather, Union
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Carbide’s proof sinply failed on
t hose issues. 3!
V. CONCLUSI ON

For the reasons stated above, the court concludes that
there was a legally sufficient evidentiary basis for a
reasonable jury to have found that the Shell catalysts do not
infringe the clains at issue. Union Carbide’'s notion for a
new trial on infringement is denied. However, the court
concludes that there was no legally sufficient evidentiary
basis for a reasonable jury to have found the sanme clainms to
be invalid. Therefore, Union Carbide’ s renewed JMOLs
regarding validity are granted. Union Carbide’'s nmotions for a
new trial on the remaining validity issues are al so granted.
| nstead of having a new trial on those issues, the court wll
enter judgnment in favor of Union Carbide on the issues for
which it did not make a pre-verdict JMOL. The court hol ds
that Shell is in no way prejudi ced because of this. Shell had
a full opportunity to be heard on those issues.

To the extent that the jury answered the interrogatories
relating to willful infringenent and danages, the court sets

aside these findings. The jury was instructed to answer those

31See the court’s discussion of non-infringenent of the
patents-in-suit supra.
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guestions only upon a finding of infringenent. Since the jury
found no infringenent, the jury was not supposed to naeke any
findi ngs regardi ng damages or wil | ful ness.

The court holds that Shell waived any inequitable conduct
defense it attenpted to nake at trial. Therefore its notion
for JMOL of inequitable conduct is denied.3 Union Carbide’s
nmotion for return of a privileged docunent is granted.

Finally, Shell’s notion for attorneys’ fees is denied.

An appropriate order shall issue.

32Uni on Carbide’s nmotion for JMOL on inequitable conduct
is moot in |light of the court’s ruling.
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