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In this jury waived declaratory judgnent action, Angen, Inc.
(“Angen”) seeks a declaration that certain of the patents
protecting its best selling drug EPOGEN® are infringed by the
conduct of the defendants, Hoechst Marion Roussel, Inc. and
Transkaryotic Therapies, Inc. (collectively “TKT"). TKT denies
infringenment and, in turn, counterclainms that Angen’s patents are
invalid on a nunber of grounds.

Angen, the first to discover and manufacture a reconbi nant
DNA product simlar to natural erythropoietin (“EPO) and useful
in various nedical treatnents, has reaped significant comrerci al
rewards fromits discoveries, see Patricia Van Arnum Active

Phar maceutical I ngredients: The Opportunities in the Branded

Prescription Market, Chem cal Market Rep., Oct. 30, 2000, W

10/ 30/ 00 CHEMWKT REP FR 14 (noting that Angen’s Epogen had sal es



of $1.76 billion in 1999); Vicki Brower, Angen Cones Qut on Top

in Blood Drug Patent Tussl e, Biotechnol ogy Newswatch, Jan. 4,

1999, W 1/4/99 BIOTECHNW 1 (noting that EPO was then the

“bi ggest -sel i ng bi otechnol ogy drug ever devel oped” and that
Anmgen’ s EPO sal es accounted for over fifty percent of its 1997
$2.4 billion revenue). As one woul d expect, Angen has sought to
preserve its commercial success through a cluster of related
patents that it has defended with skill and perseverance.?

In conjunction with Hoechst Marion Roussel, Inc., now known
as Aventis Pharmaceuticals, Inc., TKT, a smaller conpany, seeks
to capitalize upon apparent advances in genetic engineering by
targeting the nost lucrative comercial reconbi nant DNA products
and designing around them See Trial Tr. at 1772:21 to 1773: 2,

1786:5 to 1787:7. 1t, too, as one m ght expect, is no stranger

! See, e.qg., Angen, Inc. v. Elanex Pharm, Inc., No. C93-
1483D, 1996 W. 84590 (WD. Wash. Feb. 6, 1996); Angen, Inc. v.
CGenetics Inst., Inc., 877 F. Supp. 45 (D. Mass. 1995), aff’d, 98
F.3d 1328 (Fed. G r. 1996); Angen, Inc. v. Chugai Pharm Co.
Ltd., No. 87-2617-Y, 1989 W. 169006 (D. Mass. Dec. 11, 1989),
aff’d in part, vacated in part, 927 F.2d 1200 (Fed. G r. 1989),
cert. denied, 502 U.S. 856 (1991); Otho Pharm Corp. v. Angen,
Inc., 709 F. Supp. 504 (D. Del.), vacated in part, 882 F.2d 806
(3d Cir.), appeal after remand, 887 F.2d 460 (3d Cr. 1989);
Angen, Inc. v. Chugai Pharm Co., Ltd., 706 F. Supp. 94 (D. Mass.
1989); Fritsch v. Lin, 21 U S P.Q2d (BNA) 1731 (Bd. Pat. App. &
Interf. 1991); Fritsch v. Lin, 21 U S . P.Q2d (BNA) 1737 (Bd. Pat.
App. & Interf. 1991); Fritsch v. Lin, 21 U S P.Q2d (BNA) 1739
(Bd. Pat. App. & Interf. 1991); In the Matter of Certain Re-
conbi nant Erythropoietin, 10 U.S.P.Q 2d (BNA) 1906 (U. S. Int’|
Trade Commin 1989), vacated, Angen, Inc. v. United States Int’l.
Trade Commin, 902 F.2d 1532 (Fed. Cir. 1990).
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tolitigation.? The present litigation, in fact, has been

brewi ng for sone tinme, see Angen, Inc. v. Hoechst Marion Roussel,

Inc., 3 F. Supp. 2d 104 (D. Mass. 1998), and when it ultimtely
erupted in June of 1999, the parties were ready.

As an aside, it is only just to note that this case has been
presented with high integrity, an unswerving fidelity to court
rul es and procedures, and a consummate excellence in trial
practice that makes it a nodel not only for the intellectual
property bar, but for |lawers everywhere. Any failings in
under st andi ng are mne, and m ne al one.

The course of the litigation may be briefly sketched.

Early on, the parties agreed on a list of experts upon whom
the Court mght call for technical assistance. The Court chose

Prof essor Chris Kai ser of the Massachusetts Institute of

2 See Angen, Inc. v. Hoechst Marion Roussel, 190 F.R D. 287
(D. Mass.), aff’'d, 232 F.3d 905, 2000 WL 290346 (Fed. Cir. 2000)
(un-publ i shed decision); Aetna U S. Healthcare, Inc. v. Hoechst
Akt i engesel |l schaft, 54 F. Supp.2d 1042, reconsid. denied, 67 F.
Supp. 2d 1242 (D. Kan. 1999); Biovil Corp. Int’'l v. Hoechst
Akti engesell schaft, 49 F. Supp. 2d 750 (D.N. J. 1999); Aetna U.S.
Heal t hcare, Inc. v. Hoechst Aktiengesellschaft, 48 F. Supp. 2d 37
(D.D.C. 1999); Eli Lilly & Co. v. Roussel Corp., 23 F. Supp. 2d
460 (D.N.J. 1998); Mut. Pharm Co., Inc. v. Hoechst Marion
Roussel, Inc., 46 U S. P.Q2d (BNA) 1148 (E.D. Pa. 1997); Hoechst
Marion Roussel, Inc. v. Schering-Plough Corp., No. 97-0147-CV-W
5, 1997 W. 79796 (WD. M. Feb. 10, 1997); Hoechst Marion
Roussel, Inc. v. Par Pharm 1Inc., 39 U S. P.Q2d (BNA) 1363
(D. N J. 1996).




Technol ogy fromthis list, and has nmet privately with himfor
background tutorial assistance.?
Towar ds the cl ose of discovery, Angen noved for sunmary

judgment on the issue of infringenent.* This notion necessitated

3 Wiile not in any way original to this Court, the use of
and protocol followed by the Court wth technical advisors is
extensi vely di scussed in Medi aCom Corp. v. Rates Tech., Inc., 4
F. Supp. 2d 17, 29-30 (D. Mass. 1998) (tracing Judge Ri chard
Stearns’ technique of using technical advisors in Biogen, Inc. v.
Amgen, Inc., No. 95-10496-RGS [D. Mass. Dec. 10, 1996]). As this
Court remarked in MediaCom the technique enpl oyed by Judge
Stearns is extraordinarily helpful to any judge faced by conpl ex
technical litigation. Not surprisingly, the use of technical
advi sors has received favorable comment |ocally, see Richard
Stearns’ Remarks at the Massachusetts Conti nui ng Legal
Education’s Federal Judicial Forum (Cct. 16, 2000) (attributing
the original idea to Judge Charles Wzanski in United States v.
Uni ted Shoe Machinery Co., 223 F. Supp. 826 [D. Mass. 1963]),
nationally, see Sandy Choi, A Perspective on Patent C aim
Construction After Markman v. Westview, in Federal Courts
Judi ci al Forum 2000, at 392 (WIlliam G Young ed. 2000), and even
internationally, see Shinichi Yoshi kawa & Aya Takahashi, The Use
of Experts in the Pre-trial Stage of CGvil Litigation that
Concerns Technical Issues -- Technical Advisors in Markman
Hearings in Patent Litigation in the United States, 104 Law J.
Legal Training & Res. Inst. 67 (2000). Under an inmaginative
program sponsored by the Suprene Court of Japan, Judge Yoshi kawa
of the Osaka District Court and Judge Takahashi of the Tokyo
District Court actually sat with this Court during the trial and
post-trial consideration of this case.

I n one respect, the Court refined the protocol discussed in
MediaCom In this case, every contact with Professor Kaiser has
been nmade a matter of record. Wiile this record remains seal ed,
it is, of course, available to any appellate court should it so
require.

4 A notion for summary judgnent is, of course, an excellent
vehicle to franme the essential questions of patent claimcon-
struction. See MediaCom 4 F. Supp. 2d at 22-23. Moreover, the
timng of the Markman hearing in this case was optimal. See
MacNeill Eng’g Co. v. Trisport, Ltd., No. 98-12019, slip op. at 7
(D. Mass. Jan. 10, 2001).




construction of the patent clains, and the Court held a Markman
heari ng on March 27, March 28, and April 10, 2000. Thereafter,
the Court granted sunmary judgnment to Angen on a particular claim
in one of the five patents in issue. The notion for summary

j udgnment was ot herw se deni ed.



Trial conmenced on May 15, 2000 and continued for twenty-

three days spread over four nonths.® At the close of Angen’'s

®> One curious aspect of this case illustrates perfectly the
utterly specul ative nature of the stock nmarket during the Spring
and Summer of 2000. Each day of trial, the courtroomwould fil
with the financial press, financial analysts and their hangers-
on, and |l awer comentators. FEach day at the norning break
(10:45 a.m) and the luncheon recess (1:00 p.m), this group
woul d debark into the hallway, activate their cell phones, and
shortly thereafter the publicly-traded stocks of the litigants
woul d bob or dip in response to sonme random coment by the Court,
the trial |awers, or a particular witness. The two charts
bel ow, fromApril 26 and May 18, 2000 respectively, illustrate
t he specul ati ve phenonenon.
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case in chief, the Court held, pursuant to Fed. R Cv. P. 52(c),
that TKT had not infringed the process clains of Angen’s U. S.
Patent No. 5,618,698 (issued Apr. 8, 1997). Trial concluded on
Septenber 8, 2000, and the matter was taken under advi senent.

l. THE PATENTS AT | SSUE

There are five patents at issue in this case: U S. Patent
No. 5,547,933 (issued Aug. 20, 1996) (“‘933 patent”), Trial Ex.
2; U S Patent No. 5,618,698 (issued Apr. 8, 1997) (“'698
patent”), Trial Ex. 4; U 'S. Patent No. 5,621,080 (issued Apr. 15,
1997) (“°080 patent”), Trial Ex. 3; U S. Patent No. 5, 756, 349
(i ssued May 26, 1998) (“‘349 patent”), Trial Ex. 5; and U'S
Pat ent No. 5,955,422 (issued Sept. 21, 1999) (“‘422 patent”),
Trial Ex. 6.

Al'l of these patents share a comon di sclosure and identica
specifications. Trial Exs. 2-6. Only the clains differ. Each
of the patents claimpriority fromthe foll om ng common
applications: U S. Patent Application Serial No. 675,298 (Nov.
30, 1984), which is a continuation-in-part of U S. Patent
Application Serial No. 655,841 (Sept. 28, 1984), which is a
continuation-in-part of U S. Patent Application Serial No.

582, 185 (Feb. 21, 1984), which is a continuation-in-part of U S

Amgen’ s NASDAQ Quote, at http://ww. qui cken.com (Il ast visited My
18, 2000).



Pat ent Application Serial No. 561,024 (Dec. 13, 1983). Trial
Exs. 2-6.
. “THE NAME OF THE GAME | S THE CLAI M : ¢ CLAI M CONSTRUCTI ON

It is appropriate to pause for a nonent to enphasize the
particul ar procedural approach that this Court used in conducting
the Markman hearing. District courts have differed significantly
in the timng and procedure for Markman hearings -- sonme engagi ng
in claimconstruction prior to trial and others after hearing al
of the evidence at trial. See WlliamF. Lee & Anita K Krug,

Still Adjusting to Markman: A Prescription for the Timng of

CaimConstruction Hearings, 13 Harv. J.L. & Tech. 55, 73 (1999).

| have consistently taken the procedural approach of conducting
t he Markman hearing at the summary judgnent stage of litigation
or at the point when discovery has closed and trial is

approaching. See, e.qg., MacNeill Eng’g Co. v. Trisport, Ltd.,

No. 98-12019, slip op. at 7 (D. Mass. Jan. 10, 2001); MediaCom 4
F. Supp. 2d at 22-23. | have taken care to note that the
benefits of so doing range from constitutional concerns arising

from conducting such a hearing too soon to efficiency concerns

6 Gles S. Rich, Extent of Protection and Interpretation of
Clainms -- Anerican Perspectives, 21 Int’l Rev. Indus. Prop. &
Copyright L. 497, 499 (1990); see T. Wiitley Chandl er, Prosecu-
tion History Estoppel, the Doctrine of Equivalents, and the Scope
of Patents, 13 Harv. J.L. & Tech. 465, 479 (2000) (“Every patent
deci sion today first pays honage to the exalted status of the
claims. Wiy? Because the right to exclude does not turn on what
was invented, but what is clained.”) (footnote omtted).
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arising fromconducting the hearing too late. See MediaCom 4 F.

Supp. 2d at 22; Lee & Krug, supra at 82-85.

Here, however, | want nore specifically to enphasize that
when the Markman hearing is conducted at the summary judgnent
stage, it is also inportant to conduct the two hearings
i ndependently of each other -- the Markman hearing being held
prior to and entirely independently of the summary judgnent
hearing. This is exactly the procedure that the Court foll owed
in the case at hand, although other courts have chosen to address
the issues raised with respect to claimconstruction in the
context of the notion for sunmary judgnent and hence conduct the
Mar kman hearing in conjunction with the hearings on sumary

judgnment, see, e.qg., Biogen v. Berlex Labs., Inc., 113 F. Supp.

2d 77, 81 (D. Mass. 2000) (conducting the Markman hearing “in
connection wth” the sunmmary judgnment hearings).

This Court’s Markman procedure turns on what this Court sees
as the crucial distinction between construing patent clains in
the context of considering notions for sunmary judgnment as

opposed to construing the patent clains without regard to the

al l eged infringenent issue presented in the summary judgnent

motion. Wth this distinction in mnd, this Court scrupul ously
kept the issues separate in order to avoid conflating the |egal
explication required by Markman with the fact finding that the

Seventh Amendnent ultinmately reserves for the Anerican jury. See



Culla v. Rgny, 89 F. Supp. 2d 97, 101, 102 & n.7 (D. Mass.
2000) (discussing the constitutional and comrunitarian val ues
strengthened by jury fact finding)

Al t hough, under current |aw, both approaches are permtted
in the wake of Markman, just as the Federal G rcuit has spoken to
t he question of what evidence a court should consider in a

Mar kman hearing, Vitronics Corp. v. Conceptronic, Inc., 90 F. 3d

1576, 1582-83 (Fed. Cir. 1996), perhaps it ought simlarly
fashion flexible procedural boundaries within which to conduct
such a hearing. Failure to do so not only deprives litigants of
the benefit of consistent treatnment anong districts (or even
anong specific judges), but also risks descending a slippery
sl ope toward the erosion of the role of the fact finder in patent
[itigation.

This latter fear is the central concern of this Court with
t he procedural approach to Markman hearings that m xes issues of
claimconstruction with that of infringenent by sinultaneously
considering factual evidence of each. | concede that,
anal ytically, such m xi ng ought not affect the outcone of claim
construction. Nonetheless, | fear that such m xi ng cuts agai nst
the spirit of both Markman itself and its recognition of the
i nportance of the fundanental divide between fact and | aw (and
consequently, fact finder and | aw definer) upon which our [ egal

systemis based because it openly invites the risk that issues of

10



fact and law will be conflated.” Indeed, to limt procedurally
the consideration of factual issues at the Markman hearing is
anal ogous to the Federal Circuit’s own warning agai nst the

consi deration of extrinsic evidence where intrinsic evidence

al one wll adequately allow for definition of the disputed claim

term See Vitronics Corp., 90 F.3d at 1583.

Judges are expected to be objective and analytic in their
role as law definer, and | daily seek to neet this standard.
Moreover, | do not even nean to suggest that the outcone of this
case woul d have sonehow been different had this Court followed
t he approach that other courts apply and m xed the questions of
claimconstruction into the hearing on summary judgnment. But the
risk that this procedure creates of conflating issues of fact and
law is sinply too high in ny eyes. Let us not forget that the
Sevent h Amendnent requires that infringenment cases be tried to a

jury. Markman v. Westview Instrunents, Inc., 517 U S. 370, 377

(1996). The judiciary has recently nmandated ot her procedural
hurdles that seemto fly in the face of efficiency in the sole

effort to preserve the role of the Arerican jury. See Apprendi

v. New Jersey, 530 U S. 466 (2000). Believing in the benefits of

'O course, mxing the Markman hearing with the court’s
consi deration of summary judgnent nerely creates such a risk
Careful parsing of the issues can avoid this risk of conflating
fact and law. See Biogen, 113 F. Supp. 2d at 101 (court stated
explicitly inits claimconstruction that it did not rely on
extrinsic evidence of invalidity in construing the clains).
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such a sinple prophylactic nmeasure -- considering claim
construction wthout regard to infringenent -- | nade carefu
efforts to follow this procedure consistently. The result is an
honest effort to give neaning to the true spirit of Markman and
the due consideration that it gave to the role of the jury in
patent litigation.

During the three-day Markman hearing, the Court entertained
oral argument from counsel for each party with respect to ten
claimternms that were pre-selected due to their relationship to
di sputed issues arising in Amgen’s pendi ng sunmary judgnent
nmotion. Counsel referred the Court to relevant portions of the
specification as well as the prosecution history. Denonstrative
exhibits were utilized, but evidence was neither offered nor
admtted. After hearing each party’'s presentation, the Court
announced its constructions.

During the course of the Markman hearing, the positions of
each party renmai ned generally consistent. On the one hand, Angen
consistently advocated what the Court referred to as the
“ordinary neaning” of a particular claimterm On the other
hand, TKT often sought to insert a limtation by arguing that
wi thout such limtation, the claimwuld be invalid for |ack of
adequat e description or enablenent. Their positions, of course,
were not surprising. As the patent hol der, Angen had every

i ncentive to persuade the Court to adopt the broadest possible

12



interpretation in order to sweep within its patents’ span the
great est possible anobunt of its conpetitors’ activities. TKT
meanwhi |l e proffered [imting interpretations with an eye toward
di stinguishing its products and process fromthe scope of the
patents’ |anguage. This dance is well known.® Both parties cite

Federal Circuit case |law that appears to support their

8 These well known strategies for claimconstruction have,
in fact, reached the point of ridicule in the patent subculture
as this inciteful poem(to be sung to the tune of “Canelot”)
exenplifies:

A | aw was made 200 years ago here
Grant patents, help pronote inventive thought
Today the systemis thriving and our credo
s claima-1 ot

We push the envel ope,
expand the boundari es
Create a circle froma tiny dot
Qur product’s forged wi th words
and not in foundries
W claima | ot

(Bum bum etc.)

Caima-lot (claima-Iot)
| know it sounds a bit bizarre
Lord, we claima-lot (oh yes, we claima-Iot)
Stretch out those clains so far

Though prior art may set some limtations
Restricts our flights of fancy, clever thought
Qur efforts, not for naught
Results, so boldly w ought
Construct our patent juggernauts
By claimng quite a |ot.

Kramer, Levin, Naftalis & Frankel LLP, daima-Lot, in Panphlet
for NY. Intellectual Property Law Association 78th Annual Di nner
(Mar. 24, 2000).
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conflicting views, thus creating the inpression that the case | aw
itself is contradictory. A close examnation of this case |aw,
however, reveals that TKT s approach -- though accepted in sone
limted circunstances -- is inappropriate here.

I n many instances, Angen relied primarily on the famliar
notion that “[f]irst, and nost inportantly, the |anguage of the
cl ai m defines the scope of the protected invention.” Bell

Conmuni cati ons Research, Inc. v. Vatalink Communicati ons Corp.

55 F.3d 615, 619 (Fed. Cr. 1995); see also Renishaw Plc v.

Mar poss Societa’ Per Azioni, 158 F.3d 1243, 1248 (Fed. G r. 1998)

(“[T] he claimconstruction inquiry, therefore, begins and ends in
all cases with the actual words of the claim [T]he resulting
claiminterpretation nust, in the end, accord with the words
chosen by the patentee to stake out the boundary of the clained

property.”); Abtox, Inc. v. Exitron Corp., 122 F.3d 1019, 1023

(Fed. Cir. 1997) (“[T]he | anguage of the claimfranmes and
ultimately resolves all issues of claiminterpretation.”).
Rel at edl y, absent a clear and specific statenent in the patent
specification giving a claimterma special definition, the Court
nmust adopt the plain and ordi nary neani ng given by persons

experienced in the field of the invention. See Renishaw, 158

F.3d at 1249; Hoechst Cel anese Corp. v. BP Chens. Ltd., 78 F.3d

1575, 1578 (Fed. Cr. 1996); see also Digital Bionetrics, Inc. v.

ldentix, Inc., 149 F.3d 1335, 1344 (Fed. Cr. 1998) (patentee may

14



be her own | exi cographer). Adhering to these cardinal principles
of claimconstruction, this Court discharges its duty of claim
construction by interpreting the claimterns pursuant to the

pl ain and ordi nary neaning ascribed to them by one skilled in the
art.

Derived fromthese core principles is the additional canon
of claimconstruction that a court may not read a limtation into
aclaimfromthe witten description, but may look to the witten
description to define a termalready in a claimlimtation, for a
claimnmust be read in light of the specification. Vitronics
Corp., 90 F.3d at 1582. Thus, even when the Court | ooks at
intrinsic evidence to assist it in identifying the neaning of a
claimterm the words of the claimshould still be given their
preem nence. This canon creates a fine but inportant |line for
the Court to walk: “It is entirely proper to use the
specification to interpret what the patentee neant by a word or a
phrase in the claim But this is not to be confused with addi ng
an extraneous |imtation appearing in the specification, which is

inproper.” E.I. du Pont De Nenmpurs & Co. v. Phillips Petrol eum

Co., 849 F.2d 1430, 1433 (Fed. Cr. 1988) (citation omtted); see

generally David C. Radul escu, The Federal Circuit’s Narrow ng of

the Literal Scope of Patent O ains by Focusing on Enbodi nents

Disclosed in the Specification, 82 J. Pat. & Trademark O f. Soc’y

59 (2000). To ensure that a litigant does not inproperly cross

15



this line, a party wwshing to use statenents in the witten
description to confine a patent’s scope nust first point to a
termin the claimwith which to incorporate those statenents.
Reni shaw, 158 F.3d at 1248. “Wthout any [such] claimtermthat
is susceptible of clarification by the witten description, there
is no legitimate way to narrow the property right.” 1d. Under
such circunstances, use of the specifications to “define” the
claimtermwoul d i nperm ssibly cross over the line by using the
specifications to add extraneous linmts on the patent.?®

In contrast, TKT relies nost heavily upon a nunber of
Federal Circuit cases standing for the proposition that clains
ought be construed so as to sustain their validity. See, e.aq.

Wang Labs. v. Am Online, Inc., 197 F. 3d 1377, 1383 (Fed. Gr.

1999). During the claimconstruction phase of the case, counsel
for TKT inplored the Court to reject Angen’s proffered

interpretations because such broad interpretations were not

°® The line between interpreting claimlanguage in |ight of
t he specification and adding an extraneous limtation fromthe
specification is relevant in other canons of construction. As
will be seen, the doctrine upon which TKT relied that clains
ought be construed so as to sustain their validity should be
subject to the same restriction. Thus, although the Federal
Circuit has stated that “if the claimis susceptible to a broader
and a narrower neaning, and the narrower one is clearly supported
by the intrinsic evidence while the broader one raises questions
of enabl enment under 8 112, § 1, we will adopt the narrower of the
two,” Digital Bionetrics, 149 F. 3d at 1344, this is nonethel ess
subject to the limtation that the party seeking to incorporate a
[imtation by relying on the specification nust first identify a
cl ai mterm hook susceptible of the narrower meani ng upon which to
hang the Iimtation

16



adequately disclosed in the patents’ specification. |In short,
TKT argued that while Angen taught the production of EPO using a
preci se process and specific cells, Angen went on to claimfar
beyond its teachings. Thus, if the Court adopted a claim
construction commensurate with the plain and ordi nary neani ng of
the overbroad claimterns, its construction would run counter to
the Federal Circuit’s command that clains be construed so as to
sustain their validity.

| ndeed, incorporating validity concerns during claim
construction nmay apply “where there are several comobn neani ngs
for a claimternf and thus “the patent disclosure serves to point
away fromthe inproper neanings and toward the proper neaning.”
Reni shaw, 158 F.3d at 1250. 1In this sense, the canon that claim
ternms ought be construed to sustain their validity is sinply an
interpretation tool to aid courts in determ ning what a
reasonably disputed claimtermneans in |ight of the
specifications. The Federal G rcuit has warned, however, that
the canon that clains ought be interpreted to sustain their
validity is not wthout limts:

The [ Suprene] Court has consistently limted the axi om

[that clainms should be interpreted to preserve their

validity] to cases where the construction is “practi -

cabl e” and does not conflict with the explicit |anguage

of the claim [The Federal Crcuit also has] con-

sistently enpl oyed the caveat, “if possible,” to our

instruction that clains should be construed to sustain

their validity. W have al so adnoni shed agai nst judi -
cial rewiting of clains to preserve validity .

17



Rhine v. Casio, Inc., 183 F.3d 1342, 1345 (Fed. Cr. 1999)

(citations omtted). Wth this limtation in mnd, the claim
term bei ng construed nmust first be reasonably capable of the
interpretation that is purportedly favored by the argunents for
invalidity. Thus, in enploying this doctrine, the Court is not
permtted to construe a termthat has a plain and ordinary
meaning in a manner contrary to that nmeaning. This, of course,
woul d constitute the type of “judicial rewiting” about which the
Federal Circuit has warned. See id. Nor does it grant courts
the authority to sonehow junp to the conclusion that a claimterm
is reasonably susceptible of conpeting interpretations. Sinply
put, the doctrine does not grant courts the power to enpl oy
validity argunents to limt claimterns where such claimterns,
even considering all alternative definitions, could not
reasonably be construed to incorporate such limts. |In such

ci rcunstances, validity concerns nust lie in the province of the
fact finder.

There is good reason, of course, to avoid conflating
invalidity concerns with claimconstruction. First, the Court is
m ndful that determ ning whether a patent is invalid because it
| acks a sufficient witten description is an issue of fact. See

Union Gl Co. of Cal. v. Atl. Richfield Co., 208 F.3d 989, 996

(Fed. Cr. 2000). As aresult, in a jury case, the nenbers of

the jury should determ ne whet her the patent adequately describes

18



each elenment of the clainmed invention. |If the Court were to
conflate invalidity concerns involving the witten description
requi renment with claimconstruction, then a function reserved for
the jury would be usurped by the trial judge. At the sane tineg,
the Suprenme Court has made clear that construing the clains of a
patent is an issue of |aw and, as such, claimconstruction is

within the province of the trial judge. See Markman, 517 U. S. at

386. The conflict, then, becones clear. |If the Court were to
select a construction that it believed was nore consistent with
the witten description of the patent but contorted the | anguage
of the claimterns in order to do so, the jury, in effect, would
be preenpted frommaking the invalidity determ nation, which is
within its province. This the Court cannot do.

Second, one nust be cogni zant that Congress has determ ned
that “[a] patent shall be presuned valid.” 35 U S.C. § 282.
Thi s congressional | y-mandat ed presunption of validity not only
pl aces the burden of proving invalidity on the defendant, but
al so requires the defendant to prove the point by clear and

convi ncing evidence. Sibia Neurosciences, Inc. v. Cadus Pharm

Corp., 225 F.3d 1349, 1355 (Fed. Cir. 2000). 1In order to give
congressional will the deference it deserves, courts ought not
permt defendants to shirk this responsibility by arguing that
concerns regarding validity should be accounted for during claim

construction. Instead, it strikes the Court that the proper way
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to proceed, where it is possible, is to interpret the claimterns
consistent with their plain and ordinary neaning and hold the
defendant to its burden to prove invalidity by clear and

convi nci ng evidence. Any other approach woul d negl ect the

congr essi onal nandat e.

In this case, the Court ruled during the Markman heari ng
that TKT' s claimconstruction theory extends the canon that
cl ai ms ought be construed in favor of their validity far beyond
its intended reach. Instead, as explained bel ow, because the
terms to be construed sinply are not reasonably capable of the
interpretation proffered by TKT, it becane apparent that TKT was
actually attenpting to add limtations to claimterns rather than
nmerely attenpting to define the disputed ternms. At the end of
t he day, the canon that clains ought be construed so as to
sustain their validity sinply does not include under its unbrella
TKT' s argunents as they apply in this matter.

Wth these concerns in mnd, the Court conducted the Markman
hearing and interpreted ten words and phrases central to the
patents-in-suit and the di spute between the parties. Each term
the argunents relevant to it, and the Court’s construction are
repr oduced bel ow seriatim?°

A. Vertebrate Cells

01t should be noted that while the focus of the Marknan
heari ng was on the patents thenselves, the Court wites now with
the benefit of having presided over the entire trial.
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The term “vertebrate cells” is contained in Clains 4, 6, and
dependent Claim7 of the ‘698 patent and Clains 1, 4, and
dependent Clains 3, 6, and 7 of the ‘349 patent. There is no
contention by either party that the term should have a different
meaning in the various clains. Aside fromthat agreenent,
however, the parties (not surprisingly) proffered quite different
constructions. Angen contended that “vertebrate cells” neans
“cells originating froman ani mal having a backbone,” Pl.’s
Mar kman H’ g (Mar. 27, 2000) Denonstrative Ex. 12, whereas TKT
argued that the term neans “non-human cells that originate from
an ani mal havi ng a backbone,” Defs.’ Markman Hr’ g Denonstrative
Ex. 1. Thus, while Angen proffered the broad, albeit ordinary
meani ng of the term TKT sought to have the Court add a
[imtation to the claimby including the word “non-human.”

The reason for the particular distinction between the
parties’ proffered constructions is, not surprisingly, fueled by
the related infringenent and validity analysis. |In order to nmake
EPO, TKT activates the native human EPO gene in a human cell. As
aresult, there is little wonder why TKT offered, and Angen
vehenment|ly opposed, a construction of the term“vertebrate” that
excl uded human cells. Had the Court adopted TKT s version, it
woul d have been bound to issue, upon proper notion, sunmary
judgnment of non-infringenent -- at least as to literal

infringenment. That, of course, is no reason to reject TKT s
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proffer, but merely explains the inportance of construing the
term appropriately.

Wi | e counsel for TKT admitted that its construction was
contrary to the ordinary neaning of the term*“vertebrate,” TKT
argued that “the terns of a claimcannot be construed in a
vacuum” Tr. of Markman H'g, Vol. | at 7:17-18.' |nstead,

i npl ored TKT, the Court must interpret the clains in accordance
with the specification and the prosecution history and, set in
this context, “vertebrate cells” were not neant to enconpass
human cells even though humans are admttedly a subset of
vertebrates. 1d. at 7:22-25. For the reasons expressed above,
however, TKT s contention is untenable. Even if significant
intrinsic evidence pointed toward a nore limted definition of
“vertebrate,” “the claimconstruction inquiry . . . begins and
ends in all cases with the actual words of the claim

[T]he resulting claiminterpretation nust, in the end, accord
with the words chosen by the patentee to stake out the boundary
of the clainmed property.” Renishaw, 158 F.3d at 1248 (citations
omtted). There sinply is no hook in the claimtermthat allows
for TKT's alternate construction. The term“vertebrate” is a

wi del y known and under st ood word which has a precise scientific

meani ng. A vertebrate is a nenber of the subphylum Vertebrat a,

1 Citations to transcripts refer to the page nunber
foll owed by the Iine nunber of the referenced material.
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which is a primary division of the phylum Chordata, which in turn
is a division of the Animal Kingdom A vertebrate is uniquely
characterized by a segnented bony or cartil agi nous spinal cord.
Therefore, the plain and ordinary neaning of the term*“vertebrate
cells,” i.e., cells that originate froman ani mal having a
backbone, accords with the words chosen by the patentee to
identify the scope of the clainmed invention. Because humans are
vertebrates, TKT s construction betrays the plain and ordi nary
meani ng of the claimterm Thus, the Court construed the term
“vertebrate cells” to nean “cells froman ani mal having a
backbone.” Tr. of Markman Hr’g, Vol. | at 67:8-9.

B. Mammal i an Cell s

The term “manmalian cells” is contained in Claim1l of the
‘422 patent and dependent Claim9 of the ‘698 patent. Consistent
with its approach to vertebrate cells, TKT proffered a
construction of the term“mammalian cells” that excluded human
cells. Specifically, TKT contended that “manmmalian cells” are
“Iclells fromwarm bl ooded non- human vertebrate ani mal s whose
young are fed by mlk secreted fromthe mammary gl ands.” Defs.
Mar kman H’' g Denonstrative Ex. 1. Again, with an eye toward
literal infringenent, Angen opposed this construction and instead
argued that “mammalian cells” are “cells froma warm bl ooded
ani mal that has a backbone and whose young are fed by mlk

secreted frommanmary glands.” Pl.’s Markman H'g (Mar. 27
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2000) Denonstrative Ex. 14. For the sane reasons expl ai ned
above, the Court could not remain faithful to the w dely known
and specific nmeaning of the word “manmalian” if it were to add
the non-human Iimtation. Sinply put, the claimtermwas not
reasonably susceptible to TKT's construction. As a result, the
Court determned that “mammalian cells” are “cells froma warm

bl ooded ani mal, whose young are fed by mlk secreted from mamary
glands.” Tr. of Markman Hr'g, Vol. | at 67:9-11.

C. Mat ure Erythropoietin Amino Acid Sequence of Fig. 6

This phrase is contained in Clains 4 and 6 of the ‘698
patent and Clains 2 and 3 of the ‘080 patent. Although the
phrase sits in different contexts -- and thus nodifies different
subjects -- the parties agree that the phrase should have the
sanme neaning in both settings. Focusing on the ordinary mnmeani ng

of the term“mature,” Angen contended that the phrase neans “the

fully processed formof the protein secreted by a cell . . . when
it transcribes and translates the DNA in Figure 6.” |1d. at 70:24
to 71:4. In contrast, relying on a portion of the specification

that explains that “Fig. 6 thus serves to identify the primary
structural conformation (am no acid sequence) of mature human EPO
as including 166 specified amno acid residues,” Trial Ex. 1 at

21: 3-5,' TKT contended that the phrase neans “the 166 am no acid

2 Al t hough the Court did not receive evidence during the
Mar kman hearing, for the sake of unity throughout this decision,
citations to the patent are made to what was eventual ly
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sequence of human EPO shown in Fig. 6,”' see Tr. of Marknan

H g, Vol. | at 90:9 to 102:15. The dispute focused on the am no
acid located in the 166th position, arginine. Unknown to Dr. Lin
at the time of the invention, arginine is cleaved off at sone
poi nt during protein synthesis prior to secretion fromthe cell.
Thus, the protein that is actually secreted fromthe cel

contains only 165 amno acids. Figure 6, however, depicts the

ar gi ni ne.

By proffering the | anguage “fully processed,” Angen hoped to
obtain an interpretati on enconpassing the secreted version of the
protein, regardless of the specific nunber of am no acids.
Meanwhi | e, TKT, whose process produces secreted proteins
containing only 165 am no acids, sought an interpretation of
Figure 6 that specifically required 166 am no aci ds.

The Court agreed that the term“mature” inplied the fully
processed form of EPO secreted by the cell, but whether “mature”

i ncluded the 165 am no acid sequence as well as the 166 am no

aci d sequence was anbi guous. The patent specification used

identified as Trial Exhibit 1.

13 TKT's early subm ssions to the Court regarding claim
construction attenpted to limt the DNA that encodes the mature
erythropoietin am no acid sequence of Figure 6 to “cl oned
exogenous” hurman EPO DNA t hat encodes such sequence. Defs.

Cl ai m Construction Subm ssion (Sept. 20, 1999) at 19. Had TKT
continued to press such a construction, the Court would have
rejected it for the reasons previously explained. Sinply put, no
word or words in this disputed claimterm are reasonably suscept -
ible of this construction.
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“mature” to describe an EPO pol ypepti de that has been secreted by
a cell:

the first residue designated for the amno acid

sequence of the mature protein is indicative of the

i kelihood that EPOis initially expressed in the

cytoplasmin a precursor formincluding a 27 amno acid

“l eader” region which is excised prior to entry of

mature EPO into circul ation
Trial Ex. 1 at 19:36-41. By identifying the EPO that enters
circulation as “mature,” Dr. Lin essentially defined the term
“mature” to nean “the fully processed formof the protein that is
secreted by the cell.” Consequently, on the one hand, the Court
agreed with Angen’s contention that “fully processed” or “fully
real i zed” ought be incorporated into the Court’s construction of
the phrase “mature erythropoietin am no acid sequence of Fig. 6.~
On the other hand, the Court was not further persuaded by Anmgen
that reference to Figure 6 did not limt the neaning of the claim
terms to the 166 ami no acid sequence disclosed in that figure.
Yet neither was TKT able to persuade the Court at the Marknman
hearing that the termwas necessarily limted to a 166 am no acid
construction. Consequently, the Court chose to abstain for the
time being fromdeciding the “165-166 di spute” and concl uded only
that the phrase “the mature erythropoietin am no acid sequence of
Figure 6” nmeans “the fully realized formof am no acid sequence

of Figure 6.” Tr. of Markman H’g, Vol. Il at 23:14-18.

D. Non-human DNA Sequences That Control Transcription and
Transcription Control DNA Sequences
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As background, transcription is the process whereby RNA
pol ynmerase copies genetic information contained in a DNA
nucl eoti de sequence into a conplenentary RNA sequence. As the
pat ent explains, “the programm ng function of DNA is generally
ef fected through a process wherein specific DNA nucl eotide
sequences (genes) are ‘transcribed’ into relatively unstable
messenger RNA (nmRNA) polyners.” Trial Ex. 1 at 1:52-55.
Transcription is a critical step in the expression of proteins
like erythropoietin and is itself controlled by its own DNA
sequences. These “transcription control DNA sequences” *“precede
a selected gene (or series of genes) in a functional DNA pol yner
[ and] cooperate to determ ne whether the transcription (and
eventual expression) of a gene will occur.” 1d. at 2:10-183.
According to the patent, “transcription control sequences” is the
collective termfor DNA sequences that not only “provide a site
for initiation of transcription into nRNA ” but al so are capable
of binding proteins that determ ne “the frequency (or rate) of
transcriptional initiation.” [d. at 2:3-12. Cains referring to
these transcription control sequences were the subject of the
foll ow ng di sputes between the parties.

The phrase “non-human DNA sequences that control
transcription” is contained in Claim1l of the 349 patent. Angen
contended that this phrase neans “[n] on-human DNA sequences t hat

are able to initiate or regulate RNA synthesis from EPO DNA. "~
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Pl.”s Markman Hr’' g (Mar. 27, 2000) Denonstrative Ex. 69. In
contrast, TKT argued that the phrase neans “DNA sequences which
did not originate in the human genone, which initiate and

regul ate RNA synthesis of adjacent DNA, and which repl ace the
human EPO transcription control sequences.” Defs.’ Markman Hr'g
(Mar. 27-28, 2000) Denonstrative Ex. 1. The dispute centered
around a few crucial terns.

First, TKT contended that in order to “control”
transcription, the DNA sequences nust both initiate and regul ate
the transcription of a gene. Angen objected to the use of “and,”
preferring a construction that required DNA sequences either to
initiate or regulate transcription.

Second, the parties disputed the inportance of |ocation. By
including the term “adjacent DNA" in its construction, TKT sought
to require the DNA sequences that control transcription to be
| ocated in a position adjacent to the gene segnment intended to be
expressed.

Third, the parties disagreed as to the neaning of *non-
human.” Angen argued that “non-human” nmeans “not part of the
human genone,” whereas TKT contended that it nmeans “not
originating in the human genone.” Because it is scientifically
arguable that viral DNA originates in the human genone, the viral
pronoter DNA that TKT enploys thus m ght not fall wthin the

meani ng of the claim
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The Court first determ ned that “non-human” DNA sequences
are DNA sequences that are “not part of the human genone.” Tr.
of Markman H’'g, Vol. Il at 56:25 to 57:1. The Court rejected
TKT' s construction, ruling that Angen nmeant sinply to exclude the
human DNA sequences that control transcription fromthe reach of
its claim sequences which, of course, are part of the human
genone. By construing the term “non-human” to nean “not part of
t he human genone,” then, the Court settled on a construction that
best effectuated Angen’s intent.

Second, the Court rejected TKT' s “adjacent” | anguage because
no claimtermcoul d reasonably be construed to be limting the
transcription control DNA sequences by their |ocation.
Consequently, the Court adopted a construction that was in no way
limted by the |l ocation of the transcription control sequences
relative to the gene to be expressed.

Third, the Court held that “DNA sequences that control
transcription are DNA sequences that initiate and may regul ate
the processes of transcription.” 1d. at 57:1-4. Wen it
announced its construction of this phrase, the Court used the
term“may,” which signifies that while the DNA sequence nust
initiate transcription, it need not regulate transcription.

The Court then considered the phrase “transcription control
DNA sequences,” which is contained in Claim4 of the ‘349 patent.

Borrowi ng extensively fromthe patent specification, the Court
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expl ained that “transcription control sequences” are
“collectively pronoter DNA sequences that provide a site that is
capable of initiating transcription . . . and regul ator DNA
sequences that are capable of binding proteins that determ ne the
frequency or rate . . . of transcriptioninitiation.” 1d. at
57:16-23. At the time, the Court did not recognize the

i nconsi stency between these two constructions. Al though “DNA
sequences that control transcription” and “transcription control
DNA sequences” shoul d have the sane neaning, the Court’s
constructions permtted regulator functions in one instance and
required themin the other instance. As wll be explained in the
i nfringenment portion of the decision, however, the parties tried
the case wth the latter construction in mnd and thus no harmto
the parties resulted.

E. Purified from Mammalian Cells Gown in Culture

The phrase “purified frommamualian cells grown in culture”
is contained only in Claim1l of the ‘422 patent, for which the
Court subsequently granted sumrmary judgnent on literal
i nfringenment grounds. The parties presented strikingly different
constructions of this phrase during the Markman hearing. Angen
contended it neans “[plJurified fromthe in vitro culture in which
the mammal i an cell s have been grown,” Pl.’s Markman Hr’' g (Apr.

10, 2000) Denonstrative Ex. Angen’s ‘422 Patent Claim 1, whereas

TKT argued that it nmeans “obtained in a substantially honbgeneous
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state fromthe mammalian cells in which it was produced and not
fromthe cell culture nmedia,” Defs.” Markman H’g (Apr. 10, 2000)
Denonstrative Ex. 50. TKT admtted that the specification taught
three different nmethods of obtaining EPO extraction (1) fromthe
cell cytoplasm (2) fromthe cell nenbrane; and (3) fromthe cel
cul ture nmedium TKT nonet hel ess contended that the plain and
ordi nary meani ng of the phrase neant that the EPO had to be
purified fromthe cells. Thus, argued TKT, Angen only clai ned
one of the three nethods it taught in the patent. Because TKT
obtains its EPO fromthe cell culture nmedia and not directly from
its cells, the parties’ positions are not surprising.

The Court, however, disagreed with TKT's interpretation of
the claimw th respect to both the plain and ordi nary nmeani ng of
the ternms and the consistency of its interpretation with the
other clainms. First, TKT' s construction would excl ude the
patent’s preferred enbodi nent: Exanple 10. Constructions that
excl ude the patent’s preferred enbodi nent should rarely be

adopted. Mddine Mg. Co. v. United States Int’l Trade Commin, 75

F.3d 1545, 1550 (Fed. Cir. 1996); MediaCom 4 F. Supp. 2d at 28.
Exanpl e 10 extensively describes techni ques for obtaining
substantially purified erythropoietin fromcell culture nedia.
Trial Ex. 1 at 27:15-50, 28:29-32. TKT' s claimconstruction
woul d excl ude the nethod taught in the patent’s preferred

enbodi nrent and hence is suspect.
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Second, fromthe Court’s perspective, TKT' s construction
i gnored the | anguage “grown in culture” and focused solely on the
i mredi ately precedi ng | anguage, “purified frommammlian cells.”
If the claimnerely read “purified frommammualian cells,” then
TKT s argunent that the human erythropoietin nmust be extracted
fromthe cell itself would indeed have held nore sway. Yet al
of the terns of the claimnust be given effect. Consequently,
the Court read the phrase “mammalian cells grown in culture” as a
whol e and, therefore, as not specifying a particular nethod, but
rat her enconpassing purification techniques fromthe cells or the
cell culture medium Thus, the Court held that “purified from
mamral i an cells grown in culture” neans “obtained in
substantially honbgeneous formfromthe mammalian cells, using
the word fromin the sense that it originates in the mammali an
cells, without limtation to it only taking it directly out of
the interior of the cells, which have been grown in the in vitro
culture.” Tr. of Markman H’'g, Vol. 11l at 16:15-109.

F. DNA Encodi ng Human Er vyt hropoi etin

The phrase “DNA encodi ng human erythropoietin” is contained
in Caiml and related to dependent Clains 3 and 7 of the ‘349
patent. Anmgen, on the one hand, contended that the claimterns
are so straightforward that interpretation of any of the terns
was unnecessary. TKT, on the other hand, argued that the phrase

means “[ hJuman EPO DNA that is exogenous to the cell in which the
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EPO i s produced, i.e., the human EPO DNA did not originate in the
genone of the cell into which it is inserted,” Defs.’ Mrknman
H'g (Apr. 10, 2000) Denonstrative Ex. 19 -- nobre succinctly,
“exogenous DNA encodi ng human erythropoietin.” TKT argued that
because the patent specification only taught using DNA that
encoded for human erythropoietin that did not originate in the
genone of the host cell (exogenous DNA), the claimterm should
not be interpreted to include both exogenous and endogenous human
EPO DNA. Because TKT activates the human erythropoietin gene in
the human host cell (the endogenous EPO gene), one can understand
TKT's notivation in proffering its construction.

Yet, as the Court pointed out, TKT' s construction is nerely
“a variant of the argunment that’s already been nade here.” Tr.
of Markman H’'g, Vol. IIl at 23:2-3. TKT was once again
enploying invalidity contentions in an attenpt to add limtations
into claimterns that by their plain nmeaning were not anenable to
such imtations. The plain meaning of the claimterns sinply do
not call for any such [imtation. This portion of the claim
| anguage cl ains any and all DNAs that encode human erythropoietin
regardl ess of such DNA's rel ationship to the host cell in which
it is expressed. Thus, the Court held that “DNA encodi ng human

eryt hropoi etin” nmeans “DNA whi ch encodes human eryt hropoietin,
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not including the word exogenous DNA whi ch encodes human
erythropoietin.” 1d. at 35:1-3.%

G Operatively Linked

“Qperatively linked” is located in daim4 of the ‘698
patent and rel ated by dependency to Clains 5 and 9. |n context,
the phrase relates to the rel ationship between pronoter DNA!® and
the DNA that is transcribed downstream fromthe pronoter DNA
Angen contended that the phrase neans “[p]ositioned such that it
provides for initiation of transcription of a gene.” Pl.’s
Mar kman H’ g (Apr. 10, 2000) Denontrative Ex. Angen’s ‘698 Patent
Claim4. TKT argued that the term neans “[positioned adjacent]
to the DNA encoding EPO in a way that maintains the capability to
initiate transcription of EPO DNA.” Defs.’” Markman H’' g (Apr 10,
2000) Denonstrative Ex. 69 (alteration in original). The parties
di sputed, once again, the issue of the location of the pronoter
relative to the gene to be expressed. Angen argued that the
words “operatively linked” inposed no | ocational restriction,

whereas TKT contended that because the patent taught placing the

4 Wil e such a construction, in light of its tautology,
probably would neither satisfy a third grade English teacher nor
be a sufficient dictionary definition, it was nonethel ess nore
than sufficient to aid the parties and the Court in organizing
the presentation of evidence.

“Pronmpter DNA is a segnent of DNA that serves to determ ne
where RNA pol ynerase begins synthesis of RNA from DNA. Here,
pronoter DNA refers to the DNA segnent that determ nes where RNA
pol ynmer ase begins the synthesis of RNA that transcribes fromthe
DNA encodi ng EPO.
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pronoter DNA i mredi ately adjacent to the DNA encodi ng EPO, the
term “operatively |linked” ought be limted by |ocation.

The term “linked” could, if unnodified by “operatively,”
inply a spatial relationship in that a link could fix the nmaxi mum
di stance between the two |inked objects. Yet nodification by the
term*“operatively” inplies a functional rather than physical |ink
between the two objects -- in this instance one entity' s exertion
of influence on another entity. More specifically, in this case,
the link between the pronoter DNA and DNA encodi ng EPO consi sts
of the influence possessed by the pronoter DNA to initiate the
transcription fromthe DNA encoding EPO.  As a result, the term
“operatively linked” is not defined by the physical |ocation of
the pronoter DNA relative to the DNA encodi ng erythropoietin, but
rat her by the functional effect the pronoter DNA has on the EPO
DNA. Thus, contrary to TKT' s contentions, the term “operatively
I i nked” could not reasonably be construed to inpose a | ocational
restriction, because the link is limted only in the sense that
the pronoter DNA nust initiate transcription of the EPO DNA
Consequently, the Court determ ned that “operatively |inked”
means “the pronoter DNA is linked to the EPO DNA in a way that
mai ntai ns the capability of the pronoter DNA to initiate
transcription of the EPO DNA.” Tr. of Markman H'g, Vol. II1 at
43: 8- 10.

H. Non-naturally Cccurring
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The phrase “non-naturally occurring” nodifies the
erythropoietin glycoprotein product clained in the ‘933 patent,
Clains 1 and 2 and dependent Caim9, as well as Claim3 and
dependent Claim4 of the ‘080 patent. TKT argued that the phrase
was neant to incorporate the exogenous DNA [imtation that it had
sought (unconvincingly) wth respect to many of the prior
construed claimterns. Thus, it proffered the follow ng
definition: “produced froman EPO DNA codi ng sequence whi ch was
not part of the native genone of the host cell in which the EPO
protein is produced. . . .” Defs.’” Markman Hr’ g Denonstrative
Ex. 36. Angen, in contrast, contended that the term neans
“[o] btained froma source that does not naturally produce or
contain EPO.” Pl.’s Markman H'g (Apr. 10, 2000) Denonstrative
Ex. Angen’s ‘933 Patent Claim1l (enphasis omtted). The
contentions conflicted in this manner because TKT activates an
endogenous EPO gene in a human cell, as opposed to generating EPO
from an exogenous gene transfected into a host cell.

Unlike the prior instances in which TKT attenpted to inpose
the exogenous DNA limtation into the construction of a claim
term there is a reasonable argunent that the term “non-naturally
occurring” has the neaning that TKT attenpted to ascribe to it
because, to put it sinply, there is sonething a bit “non-natural”

about an erythropoietin glycoprotein being produced by
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transfecting host cells with exogenous EPO DNA. Yet TKT' s
interpretation is deficient for various reasons.

First, TKT's ship runs aground on the claimconstruction
axiomthat a claimw |l not be construed as containing a

[imtation that is expressed in other clains. See Karlin Tech.

Inc. v. Surgical Dynamcs, Inc., 177 F. 3d 968, 971-72 (Fed. G

1999). Simlarly, “[a]ll the limtations of a claimnust be

consi dered neani ngful ,” Unique Concepts, Inc. v. Brown, 939 F.2d

1558, 1562 (Fed. Cir. 1991) (citation omtted), and if two
separate and distinct l[imtations are construed as synonynous,
the claimrecitation of both limtations is redundant and

superfluous. See Beachconbers, Int’l v. WI|dewod Creative

Prods. Inc., 31 F.3d 1154, 1162 (Fed. G r. 1994); Tex.

| nstrunents, Inc. v. United States Int’'l Trade Commi n, 988 F.2d

1165, 1171 (Fed. Cr. 1993). Cdaim3 of the ‘933 patent, though
not in suit, clains a “non-naturally occurring glycoprotein
product of the expression in a mammalian host cell of an
exogenous DNA sequence conprising a DNA sequence encodi ng human
erythropoietin . . . .” If the Court were to adopt TKT s
construction of “non-naturally occurring,” it would render the
terms redundant in the context of the ‘933 patent’s C aim 3.
Thus, neither the patentee nor the exam ner could have neant the
term“non-naturally occurring” to refer to the use of exogenous

EPO DNA
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Second, the patent specification also explains that the
r econbi nant - produced and synthetic products are both simlar to
and different fromnatural EPO  For exanple, one passage
conpares the biological activity of the synthetic products to
that of “EPO isolates fromnatural sources” or “natural EPO
isolates.” Trial Ex. 1 at 33:14, 33:24; see id. at 33:40-44.
Thus, the specification indicates that Dr. Lin contenplated his
pol ypepti de products vis-a-vis the unpatentable EPO pol ypepti de
fromnatural sources. Furthernore, the Supreme Court has used
the term“nonnaturally occurring” to distinguish a “product of

human i ngenuity” fromthe “natural phenonenon” that the non-

natural version mmcs. See D anpobnd v. Chakrabarty, 447 U.S.

303, 309-10 (1980). 1In considering the terns “non-naturally
occurring” here, the Court held that Dr. Lin intended a simlar
meaning. By including this limtation, Dr. Lin nmeant to stand
cl ear of the unpatentable, naturally occurring products. He

i nt ended not hi ng nore.

In light of these considerations, after taking the matter
under advi senent on April 10, 2000, the Court informed the
parties at the final pretrial conference on April 18, 2000 that
“non-naturally occurring” nmeans “not occurring in nature.”

|. dycosylation Wiich Differs

The phrase “glycosylation which differs” is recited only in

Claim1l of the ‘933 patent and relates to Clains 2 and 9 of the
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sane patent by dependency. The parties essentially agreed that
gl ycosylation refers to the carbohydrate side chains that are
attached to a nolecule, in this case erythropoietin. Yet Angen
further contended that the phrase neans that “[t]he attached
carbohydrate groups differ when anal yzed by standard prior art
techni ques known as of 1983-84.” Pl.’s Markman Hr'g (Apr. 10,
2000) Denonstrative Ex. Angen’s ‘933 Patent Caim1l (enphasis
omtted). TKT argued that it nmeans “the carbohydrate groups
attached to side chains of the erythropoietin polypeptide
backbone differ by Western blot analysis and SDS/ PAGE!® and

car bohydrate conposition anal ysi s fromthose of human urinary
erythropoietin to at | east the degree described in the patents-
in-suit.” Defs.” Markman Hr’g (Apr. 10, 2000) Denonstrative Ex.
89 (footnotes added). The primary di screpancy concerned which,
if any, techniques would be specifically identified as nethods
enconpassed under the neaning of the term “glycosylation which
differs.” TKT contended that the specification describes two

tests by which to prove differences in glycosylation: SDS-

16 Sodi um dodecyl sul f at e- pol yacryl am de gel el ectrophoresis
(“SDS-PACGE”) is a wdely used procedure for determ ning the
apparent nol ecul ar wei ght of a particular protein or
gl ycoprotein. The Western Blot is a technique for detecting the
particular protein or glycoprotein follow ng SDS- PAGE. SDS- PAGE
techni ques and their relation to glycosylation differences are
di scussed later. See infra Section IV.E. 2, at 130-32.

17 Carbohydrate analysis reveals the ratio of specific
sugars present in a glycoprotein. It is discussed in nore detai
later. See infra Section IV.E 2, at 134-36.
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PAGE/ West ern Bl ot and car bohydrate conposition analysis. Thus,
TKT' s construction would require proof with respect to both types
of tests and no others, whereas Angen’s construction woul d not
limt the manner by which differences in glycosylation are
proven.

Exanpl e 10 of the patent describes conparisons made between
reconbi nant gl ycoprotein products and human urinary
erythropoi etin using various techniques. See Trial Ex. 1 at
28:33-67. The specification not only reports data obtained from
SDS- PACGE/ Western bl ot anal ysis, but al so by nonosacchari de, or
carbohydrate, analysis. See id. Yet the claimterm
“glycosylation which differs” is not further limted by the
met hods used to identify such differences in Exanple 10. A
conparison of Clains 1 and 2 of the ‘933 patent exposes the
significance of the exclusion of such alimtation. Cdaim2 of
the ‘933 patent requires the EPO gl ycoprotein product to have “a

hi gher nol ecul ar wei ght than human urinary EPO as neasured by

SDS- PAGE.” 1d. at 38:23-25 (enphasis added). dCdaim1, however,

nmerely states that the erythropoietin glycoprotein product nust
have “gl ycosyl ation which differs fromthat of human urinary
erythropoietin.” 1d. at 38:20-21. The inference is that the
patentee knew how to limt claimterns regarding differences in
gl ycosyl ati on by specifying the nethod by which such differences

are enpirically tested. Taking this into account, the Court was
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|l oath to mandate that proof of glycosylation differences nust be
shown using the particular types of tests specifically identified
in the patent. As a result, the Court avoi ded nmandatory

| anguage, but nonethel ess rul ed that “glycosylation which
differs” means: “dycosylation as to which there is a detectable
di fference based upon what was known in 1983-1984 fromthat of
human urinary erythropoietin, having in mnd that the patent

hol der, Angen, taught the use of this Wstern bl ot, SDS-PAGE and
nonosaccharide test.” Tr. of Markman Hr'g, Vol. I1l at 102: 18-
23.

J. Human Urinary Erythropoietin

The ‘933 patent enploys the phrase “human urinary
erythropoietin” in Clains 1 and 2 and dependent Claim9. Trial
Ex. 2 at 38:21, 38:23, 39:3. Angen contended that the term neans
“[ h]Juman EPO i sol ated from pool ed urine of aplastic anem a
patients isolated using any nethod used in the prior art,” Pl.’s
Mar kman H’ g (Apr. 10, 2000) Denonstrative Ex. Angen’s ‘933
Patent: The Parties Constructions (enphasis omtted), whereas TKT
argued that it nmeans “[a]ll EPO preparations that can be isol ated
or purified fromhuman urine by any nethod,” Defs.’ Markman Hr'g
(Apr. 10, 2000) Denonstrative Ex. 2. The dispute, then, is
essentially one of scope: Does the claimterm enconpass al

eryt hropoi etin preparations obtained fromhuman urine or is it
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limted to only EPO obtained fromthe pooled urine of aplastic
anem a patients?

In order to support its construction, Angen relied on the
specification and prosecution history. The specification, for
instance, identifies and briefly describes the “M yake
procedure”!® for “purifying human erythropoietin fromurine of
patients with aplastic anema.” Trial Ex. 1 at 7:10-17. The
patent cites other prior art sources that describe the isolation
of human urinary erythropoietin fromthe pool ed urine of aplastic
anem a patients. 1d. at 8:13-16. The specification also reports
the results relating to nol ecul ar wei ght conpari sons of CHO
produced EPO, CGS-produced EPO, and the “pool ed source human
urinary extract.”? |d. at 28:33-41. Simlarly, Angen pointed
to conpari sons between its reconbi nant erythropoietin and human
urinary erythropoietin purified by the Myake procedure as
evi dence of novelty. Trial Ex. 2 Tab 6 at 11

Though Angen’ s construction may be supported by these
aspects of the specification and prosecution history, Angen’ s
narrow i nterpretation of this claimlimtation is not faithful to

the plain and ordinary nmeani ng of the claimlanguage. The claim

8The M yake procedure is a particular nethod for purifying
uri nary EPO

CHO, or Chinese hanster ovary, cells are, as their nane
suggests, derived fromhansters. COS cells are, in contrast,
9
derived from nonkeys.
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ternms thensel ves do not specify which type of human urinary
erythropoietin is contenplated. Instead, the plain and ordinary
meani ng of the phrase “human urinary erythropoietin” broadly
enconpasses all urinary EPCs. As a result, “on this one, in al
candor, the shoe is on the other foot . . . .” Tr. of Mrknan

H g, Vol. Ill at 106:11-12. Thus, adhering to the plain neaning
of the terns, the Court concluded that “human urinary

erythropoi etin” neans “erythropoietin derived from human urine.”
Id. at 112:23-24.

[11. SUMVARY JUDGVENT OF | NFRI NGEMENT ON CLAIM 1 OF THE ‘422
PATENT

Fol |l owi ng the Markman hearing, the Court turned pronptly --
albeit in an entirely separate hearing, see supra Part Il -- to
considering the then pending notion for summary judgnment. On
April 26, 2000, the Court heard oral argunent regardi ng whet her
TKT's activities literally infringe Claim1 of the ‘422 patent
and Clains 1, 3, 4, and 6 of the ‘349 patent. Angen argued that
there were no genuine issues of material fact regarding the
t echnol ogi es of each party and that a plain reading of the clains
of Angen’s patents entitled Angen to judgnment as nmatter of |aw.

Summary judgnent is appropriate when there are no genui ne
i ssues of material fact and the novant is entitled to judgnent as
matter of law. Fed. R Gv. P. 56. Nonetheless, the Court nust
view the evidence in the light nost favorable to the non-novant

and nust draw all reasonable i nferences and resol ve all doubts
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regardi ng factual issues in favor of the party opposing sunmary

judgnent. Pfaff v. Wells Elecs., Inc., 5 F.3d 514, 517 (Fed.

Cr. 1993). 1In considering a notion for summary judgnent, the
Court relies upon any “‘pl eadings, depositions, answers to
interrogatories, and adm ssions on file, together with the
affidavits’” which, in toto, conprise the relevant record. Rotec

Indus., Inc. v. Mtsubishi Corp., 215 F.3d 1246, 1250 (Fed. G

2000) (quoting Fed. R Civ. P. 56[c]). As is required under
controlling law, the Court considers only the docunents in the
summary judgnent record as of April 26, 2000.

As this Court has previously held, “if there are no genui ne
i ssues of material fact, sunmary judgnent is appropriate in a

patent infringenent case as in any other.” Angen, Inc. V.

Hoechst Marion Roussel, Inc., 3 F. Supp. 2d 104, 107 (D. WMass.

1998). Infringenent is a two-part inquiry requiring the
construction of the clainms, which is a question of law, and the
application of the properly construed clains to the allegedly
infringing article, which is a question of fact. Marknman v.

Westview Instrunents, Inc., 517 U.S. 370, 391 (1996); Renishaw

Plc v. Marposs Societa Per Azioni, 158 F.3d 1243, 1247-48 (Fed.

Cr. 1998).
When the parties do not dispute relevant facts regarding
infringenent, but nerely disagree over claimconstruction, “the

guestion of literal infringenment collapses to one of claim
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construction and is thus anenable to summary judgnent.” Athletic

Alternatives, Inc. v. Prince Mg., Inc., 73 F.3d 1573, 1578 (Fed.

Cr. 1996); see K-2 Corp. v. Salonon S. A, 52 U . S. P.Q 2d (BNA)

1001, 1004 (Fed. Cr. 1999). In contrast, when the Court
construes the clainms in favor of the plaintiff, and a genuine
i ssue of material fact regarding infringenment nonethel ess exists,

summary judgnent is not appropriate. See MacNeill Eng’'g Co. V.

Trisport, Ltd., No. 98-12019, slip op. at 17 n.3 (D. Mass. Jan.

10, 2001). Wth these considerations in mnd, the Court
addressed the | egal issue whether, upon the summary judgnent
record, TKT's product, HVR4396, and TKT's R223 cells literally
infringe Claim1l of the ‘422 patent.

Claim1l of the ‘422 patent clains a “pharnmaceuti cal
conposition conprising a therapeutically effective anount of
human eryt hropoi etin and a pharnmaceutically acceptabl e dil uent,
adj uvant or carrier, wherein said erythropoietin is purified from
manmmal i an cells grown in culture.” Trial Ex. 6 at 38:36-40. As
Federal Circuit precedent requires, the Court broke down Claiml
into each of its limting terns and conpared those ternms -- and
any meani ngs ascribed to themduring the Markman hearing -- with
TKT' s HVR4396 and R223 cel | s.

A. Phar maceuti cal Conposition

Anmgen submitted anpl e and uncontradi cted evi dence on the

summary judgnment record that TKT's HVR4396 injection is a
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pharmaceutical conposition. As explained in Section 3.6 of TKT' s
| nvesti gati onal New Drug Application (“IND") for HVR4396, which
is submtted to the Food and Drug Adm nistration (“FDA”) in order
toinitiate and facilitate the agency’ s clinical investigation of
the product, “HVR4396 Injection is a sterile, nonpyrogenic,

col orl ess aqueous solution in Water for Injection at 4000 Umnm or
10,000 U mM concentrations.” Galvin Decl. (Nov. 4, 1999) Ex. 10
at |1 NDO0O0019. Furthernore, the fact that the product has been
submtted for investigation by the FDA is clear evidence that
HVR4396 i s a pharmaceutical conposition. Another |ND docunent
describes diluting the HVR4396 purified bulk “to obtain the
desired drug product dosage strengths . . . .” 1d. Ex. 18 at

| ND501303; see id. Ex. 1 at 242:9 to 243:25, 282:8-21 (expl aining
that HVR4396 is an aqueous solution that is further fornul ated
into a pharmaceutical conposition). In light of this

uncontradi cted evidence, HVR4396 is a pharmaceutical conposition
as that termis used in Claim1l of the *422 patent.

B. Therapeutically Effective Amount of Human Erythropoietin

It cannot be disputed that HVR4396 i s human eryt hropoietin.
Section 3.3 of the IND for TKT' s “Gene-Activated Erythropoietin”
directly states that “HVR4396 is human erythropoietin produced by
TKT' s gene-activation technology.” 1d. Ex. 10 at | NDO0O0019; see
id. Ex. 14 at |1 ND000335-37, 000385 (identifying HVRA396 as human

erythropoietin). Furthernore, in response to the question
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whet her HVR4396 is human eryt hropoietin, TKT s Federal Rul e of
Civil Procedure 30(b)(6) designee, David S. Johnson, answered
affirmatively. 1d. Ex. 4 at 37:10-11. Another TKT Rule 30(b)(6)
desi gnee, Richard F. Selden, admtted that HVR4396 i s human
erythropoietin. Stretch Decl. (Apr. 20, 2000) Ex. 4 at 399: 15-
19; see Glvin Decl. (Nov. 4, 1999) Ex. 1 at 14:12 to 15:6.

In the face of these significant adm ssions, TKT opted to
take two tacks, but neither steadied its rocking boat because
bot h were unsuccessful attenpts at changing the Court’s claim
construction rather than efforts to raise an i ssue of disputed
material fact. First, inits initial response to Angen’s summary
j udgnent notion and during subsequent argunent, TKT contended
t hat HVR4396 was not hunan erythropoietin because as that termis
used in the patent “human erythropoietin” nmeans reconbi nant EPO
produced in non-human cells transfected with cl oned, exogenous
human EPO DNA. Because HVR4396 is produced by activating the
endogenous EPO gene in a human cell, such a construction would
exclude TKT' s product. This contorted clai mconstruction,
however, was rejected by the Court. See supra Section Il.F, at
33- 34.

Second, during oral argunent follow ng claimconstruction,
TKT attenpted to add a further limtation into the claim
Rel yi ng on | anguage fromthe specification regarding Caim1l of

the *422 patent that explained that the pharmaceuti cal
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conposition was conprised of “effective anmounts of pol ypeptide
products of the invention,” Trial Ex. 6 at 12:6-7, TKT argued
that “human erythropoietin” should be limted by this phrase.
Thus, contended TKT, because the pol ypepti de products of the
invention are defined in part by Figure 6, see id. 11:42-54,

whi ch erroneously specifies a 166 am no acid chain, see Trial Ex.
1 Fig.6, and TKT only isolates a 165 am no acid product, HVR4396
coul d not be human erythropoietin. TKT thus seeks to read a 166
amno acid limtation into the claimterm “human erythropoietin.”
This the Court cannot do. As with the previous tack, this
argunent drifted far astray fromthe | anguage of the claimand
was therefore unpersuasive. Rather than attack the Court’s claim
construction, to forestall summary judgnment, TKT needed to point
to evidence that woul d denonstrate a genui ne issue of materi al

fact regarding infringenment in the context of the Court’s

construction. Because it failed to do so, and Angen’s evi dence
on the sanme point was substantial, the Court determ ned that
HVR4396 i s human erythropoietin.

Mor eover, when asked by the Court whether HVR4396 contains a
t herapeutically effective anount of human erythropoietin, counsel
for TKT admtted that, “If it didn't, believe ne, we wouldn’t be
standing here.” Tr. of Markman H’g, Vol. Il at 130:19-20. As
adm ssions on the record constitute evidence upon which reliance

may be placed at the summary judgnent stage, see Fed. R Cv. P.

48



56(c), counsel’s direct answer is nore than sufficient to warrant
summary judgnent of infringenent with respect to this claimterm
Counsel ' s response al so conports with the combn sense context of
this case. TKT's product would sinply pose no real threat to
EPOCEN® if it did not contain a therapeutically effective anount
of human erythropoietin. Patients would not seek, nor doctors
prescribe, such an ineffective product. Viewed in this context,
TKT s adm ssion nmade perfect sense. As a result, the Court
determ ned on the summary judgnment record that HVR4396 cont ai ned
a therapeutically effective amount of human eryt hropoietin.

C. Phar maceutically Acceptable Diluent, Adjuvant, or
Carrier

The evi dence on the summary judgnent record with respect to
HVR4396 showed that it contains a phosphate buffer that acts as a
diluent. In particular, as TKT's Rule 30(b)(6) designee
expl ai ned, once the bulk is generated fromthe culturing of the
human cells, the product is then diluted to provide a product of
desired strength. Galvin Decl. (Nov. 4, 1999) Ex. 1 at 243:12-
19. The diluent is a phosphate buffer that “affords the pH
control in the formulation.” 1d. at 243:5-6. The uncontroverted
adm ssions in the Hancock deposition testinony satisfactorily
proved t hat HVR4396 contains a pharmaceutically acceptable
di l uent, adjuvant, or carrier.

D. Purified fromManmualian Cells G own in Culture
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Claim1l of the ‘422 patent clains a pharnmaceuti cal
conposition conprising human erythropoietin that has been
purified frommanmmalian cells grown in culture. Trial Ex. 6 at
38:40-41. In light of the Court’s constructions of “mammali an
cells” and “purified frommammalian cells grown in culture,” see
supra Section Il1.B, at 23-24, Section Il.E, at 31-33, the Court
considers the evidentiary record. The record nakes clear that
TKT's R223 cell line, which is used to nmake HVR4396, is derived
froman HT1080 cell, which is a human skin cancer cell. Thus,
al though the cell undergoes a variety of changes during TKT s
process, it is -- and at all tines remains -- a human cell. See
Glvin Decl. (Nov. 4, 1999) Ex. 4 at 74:14 to 75:12. TKT' s
approach to this claimterm depended entirely on persuadi ng the
Court that “mammalian” did not include “human.” As expl ai ned
above, the Court rejected this proffered construction, |eaving
TKT in the Hercul ean position of proving that humans were sonehow
not mammalian. Not surprisingly, they opted instead to concede
on the summary judgnent record that the R223 cells are mammal i an
cells under the Court’s construction. Tr. of Markman Hr' g, Vol
Il at 130:21-25. Consequently, the Court determ ned that TKT
enpl oys manmmalian cells. [d. at 136:1-2.

Wth respect to the purification process, the evidence on
the summary judgnent record shows that TKT purifies its EPO from

the cell culture supernatant or nedia rather than directly from
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the interior of the cells. Stretch Decl. (Apr. 20, 2000) Ex. 3
at 20:18-25. Having failed to convince the Court to adopt its
[imting construction of “purified in mammalian cells grown in
culture”, TKT saw the witing on the wall and, rather than
attenpt to adduce evidence indicating that TKT did not literally
infringe the claimtermas it had been construed by the Court,

el ected to request that the Court reconsider its construction.
The Court declined to do so, and as a result, and in reliance on
addi tional sunmary judgnent evidence, it determned that TKT s
purification process literally infringed the relevant claim

| anguage. See Galvin Decl. (Nov. 4, 1999) Ex. 1 at 311:19-25 to
312:2-8; id. Ex. 5 at 693:1-16.

E. Concl usion

Because HVR4396 is a pharmaceutical conposition conprising a
di luent and a therapeutically effective anount of human
erythropoietin which is purified frommnmualian cells grown in
culture, the Court ruled on the sunmary judgnent record that
HVR4396 infringed Caim1l of the 422 patent. To this extent,
the Court granted Angen’s summary judgnent notion [docket no.
211]. As to all remaining clainms under consideration, the Court
deni ed summary j udgnent.
V. FINDI NGS OF FACT

A. Parties, Patents, and Products
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Angen is a Del aware corporation with its principal place of

busi ness in Thousand Caks, California. Joint Pretrial Mem at 3,

f 1. Hoechst Marion Roussel, Inc. -- now known as Aventis
Pharmaceuticals, Inc. -- is a Delaware corporation with its
princi pal place of business in Bridgewater, New Jersey. 1d. at

3, 1 2. TKT is a Delaware corporation with its principal place
of business in Canbridge, Massachusetts. 1d. at 3, § 3. The
Court has subject matter jurisdiction over the clains asserted in
Angen’ s Anended Conplaint pursuant to 28 U.S.C. 88 1338(a) and
2201-02. Venue is proper in accordance with 28 U . S.C. 88 1391
and 1400(Db).

The five patents-in-suit include the 933 patent, the ‘698
patent, the ‘080 patent, the ‘349 patent, and the ‘422 patent.
Id. at 3-4, 91 5-9. Angen seeks to enforce the follow ng clains
of each patent:

The ‘933 patent:

1. A non-naturally occurring erythropoietin

gl ycoprotein product having the in vivo biological

activity of causing bone marrow cells to increase

production of reticulocytes and red bl ood cells and

havi ng gl ycosyl ation which differs fromthat of human

urinary erythropoietin.

2. The non-naturally occurring EPO gl ycoprotein

product according to claim1l wherein said product has a

hi gher nol ecul ar wei ght than human urinary EPO as

measur ed by SDS- PAGE

o .9: A pharnmaceuti cal conposition conprising an

ef fective anount a gl ycoprotein product effective for

erythropoietin therapy according to claiml1, 2, 3, 4,

5, or 6 and a pharmaceutically acceptable diluent,
adj uvant or carrier.
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Trial Ex. 2 at 38:17-25, 39:1-4.
The ‘698 patent:

4. A process for the production of a glycosylated
eryt hropoi etin pol ypeptide having the in vivo
bi ol ogi cal property of causing bone marrow cells to
i ncrease production of reticulocytes and red bl ood
cells conprising the steps of:

a) grow ng, under suitable nutrient conditions,

vertebrate cells conprising pronoter DNA, other

t han human eryt hropoi etin pronoter DNA,

operatively linked to DNA encodi ng the mature

erythropoietin am no acid sequence of FIG 6; and

b) isolating said glycosyl ated erythropoietin

pol ypepti de expressed by said cells.

5. The process of claim4 wherein said pronoter
DNA is viral pronoter DNA

6. A process for the production of a glycosyl ated
eryt hropoi etin pol ypeptide having the in vivo
bi ol ogi cal property of causing bone marrow cells to
i ncrease production of reticulocytes and red bl ood
cells conprising the steps of:

a) grow ng, under suitable nutrient conditions,

vertebrate cells conprising anplified DNA encodi ng

the mature erythropoietin am no acid sequence of

FIG 6; and

b) isolating said glycosylated erythropoietin

pol ypepti de expressed by said cells.

7. The process of claim6 wherein said vertebrate
cells further conprise anplified marker gene DNA

8. The process of claim7 wherein said anplified
mar ker gene DNA is Di hydrofol ate reductase (DHFR) gene
DNA.

9. The process according to clains 2, 4 and 6
wherein said cells are mammal i an cel | s.

Trial Ex. 4 at 38:39-64.
The * 080 patent:
2. An isolated erythropoietin glycoprotein having
the in vivo biological activity of causing bone marrow

cells to increase production of reticulocytes and red
bl ood cells, wherein said erythropoietin glycoprotein
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conprises the mature erythropoietin am no acid sequence
of FIG 6 and is not isolated from human urine.

3. A non-naturally occurring erythropoietin
gl ycoprotein having the in vivo biological activity of
causi ng bone marrow cells to increase production of
reticul ocytes and red blood cells, wherein said
erythropoi etin glycoprotein conprises the mature
eryt hropoi etin am no acid sequence of FIG 6.

4. A pharmaceutical conposition conprising a
t herapeutically effective amobunt an erythropoietin
gl ycoprotein product according to claiml1, 2, or 3.

Trial Ex. 3 at 38:39-53.
The * 349 patent:

1. Vertebrate cells which can be propagated in
vitro and which are capable upon growth in culture of
produci ng erythropoietin in the nmediumof their growth
in excess of 100 U of erythropoietin per 10° cells in
48 hours as determ ned by radi oi nmunoassay, said cells
conpri sing non- human DNA sequences that control
transcription of DNA encodi ng human eryt hropoietin.

3. Vertebrate cells according to claim1l capable
of producing in excess of 1000 U erythropoietin per 10°
cells in 48 hours.

4. Vertebrate cells which can be propagated in
vitro which conprise transcription control DNA
sequences, other than human erythropoietin
transcription control sequences, for production of
human eryt hropoi etin, and which upon growth in culture
are capabl e of producing in the nediumof their growh
in excess of 100 U of erythropoietin per 10° cells in
48 hours as determ ned by radi oi nmunoassay.

6. Vertebrate cells according to claim4 capable
of producing in excess of 1000 U erythropoietin per 10°
cells in 48 hours.

7. A process for producing erythropoietin
conprising the step of culturing, under suitable
nutrient conditions, vertebrate cells according to
claiml1, 2, 3, 4, 5, or 6.

Trial Ex. 5 at 38:8-14, 38:18-27, 38:31-36.
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The * 422 patent:
1. A pharmaceutical conposition conprising a

t herapeutically effective anmount of human

erythropoi etin and a pharnmaceutically acceptable

di l uent, adjuvant or carrier, wherein said

erythropoietin is purified frommnmmualian cells grown

in culture.
Trial Ex. 6 at 38:36-40.

In conjunction with his research team Angen scientist Dr.
Fu- Kuen Lin was the inventor of the inventions clainmed in this
group of patents. See Trial Tr. at 957:21 to 958:18. Angen owns
all five patents by assignnment. Trial Exs. 140-49. Al five
patents share a common di scl osure and specification while the
clains, of course, vary. See Joint Pretrial Mem at 4, | 10.

Amgen manufactures and sells a human erythropoietin
phar maceuti cal product known as epoietin alfa under the trademark
EPOCEN®R. Trial Tr. at 957:8-11. Specifically, EPOGEN® is the
product of Exanple 10 of the patents-in-suit. See id. at 957: 8-
18, 1044:9-20.

In collaboration with TKT, Hoechst is devel opi ng HVR4396.

See Joint Pretrial Mem at 4, | 12. HVR4396 i s hunman

erythropoietin. See supra Section II1.B, at 48-50. HVR4396 is
produced fromthe R223 cell line grown in culture. Joint

Pretrial Mem at 4, Y 13. Lonza Biologics, Inc. manufactures
HVR4396 in the United States under a contract between TKT and

Lonza Biologics PLC (the parent conpany of Lonza Biol ogics,
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Inc.). 1d. at 4, T 14. Using HVR4396 produced in the United
States, Guppo Lepetit, S.p.A in Anagni, Italy currently
formul ates HVR4396 Injection. 1d. at 4, § 16. Ben Venue
Laboratories, Inc. previously fornul ated HVR4396 I njection in the
United States pursuant to a contract between TKT and Ben Venue.
Id. at 4, 1 15. TKT intends to file a Biologics License
Application for HVR4396 with the FDA. [d. at 4, 1 17. 1In
addition, it is seeking regulatory approval to make and sel
HVR4396 produced fromthe R223 cell line in the United States.
Id. at 4, § 18. TKT is the sponsor of the Investigational New
Drug application for HVR4396. |1d. at 4, § 19.

B. The Biological Activity of Erythropoietin

As explained in the patent specification:

Eryt hropoi esi s, the production of red bl ood cells,
occurs continuously throughout the human life span to
of fset cell destruction. Erythropoiesis is a very
precisely control |l ed physiol ogi cal mechani sm enabl i ng
sufficient nunbers of red blood cells to be avail able
in the blood for proper tissue oxygenation, but not so
many that the cells would inpede circulation. The
formation of red blood cells occurs in the bone marrow
and is under the control of the hornone,
eryt hropoi etin.

Trial Ex. 1 at 5:39-47. 1In nore basic terns, henoglobin is the
protein in red blood cells that transports oxygen. Trial Tr. at
1674:8-10. The anmpunt of henoglobin in the body correlates to

t he amount of oxygen that can be supplied to the body’ s tissues.
Id. at 1674:11-14. Hematocrit is a nmeasurenment of the ability of

the blood to supply oxygen to the body. [d. at 1674:15-17.
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Hematocrit level indicates the relative proportion of red bl ood
cells to the total volune of blood. [d. at 1674:18-21. An

i ncrease or decrease in the hematocrit or henoglobin results in
an increase or decrease in the ability of the blood to supply
oxygen to the body. 1d. at 1674:22 to 1675:4. Under nornal
conditions, forty-five to fifty percent of the blood is made up
of red blood cells, and in such circunstances, the hematocrit
woul d be referred to as forty-five to fifty. [Id. at 1570:24 to
1571: 2.

Anem a occurs when a person does not have a steady,
sufficient supply of red blood cells to carry oxygen to all the
ti ssues of the body. 1d. at 1674:4-7. Thus, the prinmary cause
of anem a incident to chronic renal failure is a decrease in the
production of red blood cells in the patient’s blood. 1d. at
1676:15 to 1677:5. The first medical condition for which
erythropoietin was shown to be therapeutically effective as a
pharmaceutical conposition was this type of anema. |d. at
2769:18-21. The therapeutic goal for treating patients with
chronic renal failure is to increase and maintain the production
of red blood cells in the patient’s blood to normal or near
normal |evels. [d. at 1675:5-20. By increasing and maintaining
the patient’s hematocrit to normal or near normal |evels, the
ability of the patient’s blood to provide a steady supply of

sufficient oxygen to body tissues can be restored. 1d. at
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1681:11-15, 18-20. 1In order to correct the anema incident to
chronic renal failure, a sustained increase in hematocrit or
henmogl obin to normal or at |east near normal levels is required.
Id. at 1681:18-20, 1688:25 to 1689:4. The therapeutic

ef fectiveness or benefit of an erythropoietin preparation is
shown by denonstrating a correction in anem a by increasing and
mai ntai ning the hematocrit of a patient to normal or near nornma
levels. 1d. at 2763:4-8, 2777:14 to 2778:8. Measurenents of
hematocrit and henogl obin were included in the first clinical
trials involving reconbinant erythropoietin (“rEPO) to allow
physicians to determne if a treatnment with erythropoietin had
been effective. 1d. at 1689:15-23. 1In those trials, rEPO was
determned to be therapeutically effective because it was able to
increase and maintain the patients’ hematocrit level to thirty-
five to forty percent. 1d. at 2770:20-24, 2773:13-22, 2774:5-7.
Furthernore, in conjunction with TKT's clinical trials of HVR4396
I njection, the FDA has rejected nere increases in henoglobin as a
meani ngf ul therapeutic endpoint, and instead has insisted that
TKT test for a sustained increase in henoglobin over a m ni num
twel ve-week period. See Trial Ex. 198; Trial Tr. 2254:8 to

2255: 24.

C. Judgnent of Non-infringenment of the ‘080 and ‘' 698
Pat ents

Trial conmmenced on May 15, 2000. Foll ow ng opening

statenents and pursuant to the schedul e agreed upon during the
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April 18, 2000 final pretrial conference, see Fed. R Cv. P.
16(a), Angen began its infringenment case. Wen Angen rested on
the issue of infringenent, TKT noved for judgnent on partial
findings, see Fed. R GCv. P. 52(c), contending that (1) Angen’s
i nfringenment evidence was fatally deficient with respect to
certain clains; and (2) judgnment of non-infringenment on those

cl ai s ought be issued. Follow ng oral argunent on June 9, 2000,
the Court granted judgnment of literal non-infringenent with
respect to the clains in suit of the ‘080 and ‘698 patents and

j udgnment of non-infringenent under the doctrine of equivalents
with respect to the ‘698 patent. The factual findings?
under gi rdi ng these conclusions are set forth bel ow

1. ‘ 080 Pat ent

On June 9, 2000, the Court found as matter of fact that
there was no literal infringenent of ains 2, 3, and 4 of the
‘080 patent. In summary, the asserted clains of the ‘080 patent
claimnot only an erythropoietin glycoprotein having the in vivo
bi ol ogi cal activity of causing bone marrow cells to increase
production of reticulocytes and red blood cells, but also a

pharmaceutical conposition conprising a therapeutically effective

20 The Court nmde clear on the record that Angen “introduced
sufficient evidence as matter of law to warrant a finding by the
Court of infringenment.” Trial Tr. at 1305:22-23. Thus, in
subsequently finding that Angen failed to persuade the Court by a
fair preponderance of the evidence on these issues, the Court was
acting entirely in its capacity as fact finder.
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amount of such glycoprotein.? 1In addition, the glycoprotein is
further limted because in all the relevant clains it nust
conprise “the mature erythropoietin am no acid sequence of FIG
6.7 Trial Ex. 3 at 38:42-43, 49-50. The Court had construed
this highly significant phrase to nean “the fully realized form
of the am no acid sequence of Figure 6.” Tr. of Markman Hr’ g,
Vol. Il at 23:14-18. At the tinme of the Markman hearing, the
determ nation of what, in fact, conprised the Figure 6 limtation
was |left for another day. Supra Section II.C, at 24-27. That
day arrived when the Court was required to apply the claim
construction to the factual record.

The patent specification’s Figure 6 contains a significant
anmount of information on a nunber of levels that the parties do
not dispute. Figure 6 displays the nucleotide series or DNA
sequence of human erythropoietin including both exons (the
portions of the sequence which code for the desired protein) and
introns (the portions of the sequence that do not code for the
protein and are spliced out during transcription into nRNA). See
Trial Ex. 1 at 20:39 to 21:2. Figure 6 also sets apart a series
of “codons,” which are sets of three adjacent nucl eotides that

determ ne which of the twenty am no acids are incorporated into a

2. dains 2 and 3 are independent clainms devoted to the
erythropoi etin glycoprotein, and Caim4 is a dependent claim
i nvol vi ng a pharnmaceuti cal conposition conprising the glyco-
protein product according to Clains 2 and 3. Trial Ex. 3 at
38: 39- 53.
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protein at a particular location. Each amno acid is identified
by its three letter abbreviation representing a codon. Figure 6
t hus depicts the deduced am no acid sequence, which is arrived at
by readi ng the codons of the DNA encoding the protein. Figure 6
al so nunbers the amno acids from-27 to 166. The span begins
with a negative nunber because the negative am no acids represent
the signal or |eader peptide which is cleaved off in the rough
endoplasmc reticulumprior to the protein’s secretion fromthe
cell. The nunbers then continue from1l to the final amno acid
at position 166, which is |labeled arginine. As wll soon be
apparent, it seens safe to say that never before has one arginine
been so significant in a court of |aw

Key | anguage in the patent specification describes what is
depicted by Figure 6: “FIG 6 thus serves to identify the primary
structural conformation (am no acid sequence) of mature human EPO
as including 166 specified amno acid residues . . . .” 1d. at
21:3-5. This | anguage equates the am no acid sequence of nature
human EPO with the specifically enunerated 166 am no acid
sequence that is disclosed in Figure 6. [d. In this light, it
can scarcely be doubted that the “mature erythropoietin am no
aci d sequence” is the sequence depicted in Figure 6. Had Angen
clainmed only “the mature erythropoietin am no acid sequence”
wi t hout associating or linking that am no acid sequence to Figure

6 its argunment that its clains cover whatever sequence (whether
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it contained 165 or 166 amino acids) is ultimtely secreted by
the cell m ght have nore nomentum Yet because the asserted
clainms are limted explicitly by the nmeaning of Figure 6, the
specific am no acid sequence displayed therein is significant.
Angen’s attenpt to persuade the Court that the clains reciting
the am no acid sequence of Figure 6 reach the mature (i.e., fully
realized or secreted) formof the protein, but are not further
restricted by the specified am no acid sequence depicted in
Figure 6 fails. As a result, in order to infringe Clains 2 and 3
of the ‘080 patent (and C aim4 by dependence) literally, HVR4396
must contain an erythropoietin glycoprotein conprising the fully
realized erythropoietin amno acid sequence of Figure 6, which
depicts 166 am no aci ds.

Wth this claimconstruction, the Court turns to the trial
testinmony. During the trial, Dr. Harvey Lodish, a research
bi ol ogi st fromthe Whitehead Institute and the Massachusetts
Institute of Technol ogy, see Trial Tr. at 40:11-16, testified
forthrightly about Figure 6 and specifically about the nunber of
am no acid residues that conprise the erythropoietin protein.
First, there is no dispute that the am no acids |abeled 1 through
165 in Figure 6 are the sane 1 through 165 that are contained in
HVR4396. 1d. at 202:14-16; id. at 348:10-12; Trial Ex. 25 at
| ND0O02357. During cross exam nation, however, Dr. Lodish and

TKT s counsel had the foll ow ng exchange:

62



Trial Tr.

Q You agree that Figure 6 displays an amno acid
sequence of 166 am no aci ds?

A: It does. And -- yes, it does. It certainly
does.

at 347:16-18. Dr. Lodish explained the discrepancy

bet ween Angen’s Figure 6 and the 165 am no acid sequence of the

secreted EPO

VWhat
t hat

is mssing is the arginine at position 166, and
is because, as | testified, that arginine is

present on the initial protein nade by the ribosones in
the cells and it is renoved by the cell before the
protein is secreted, and that is why | have 165.

ld. at 348:3-9. |In fact, his testinony further reveals that at

the tine the patent was witten, it was not yet known that the

argi nine at the carboxyl term nus was cleaved off prior to

secretion of the protein fromthe cell. [1d. at 350:20 to 351: 4.

But of particular inportance in light of the Court’s

interpretation of Figure 6, during direct exam nation by Amgen’s

counsel

Dr. Lodi sh explained that “HVR4396 is a gl ycoprotein

containing 165 amno acids.” [d. at 200:21-22 (quoting Trial EX.

18 at 1 NDO00019). Such a glycoprotein literally does not

infringe a patent claimthat specifies a 166 am no acid sequence.

Consequently, at the close of Angen’s infringenment case, the

Court found that HVR4396 does not literally infringe Clains 2 and
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3 (as well as Claim4 by dependence) of the ‘080 patent.?? |d.
at 1306: 19- 23.

2. ‘ 698 pat ent

Al so on June 9, 2000, the Court granted judgnment of non-
infringement with respect to the ‘698 patent, both literally and
under the doctrine of equivalents. The asserted clainms of the
‘698 patent address the process by which glycosyl ated
eryt hropoi etin pol ypeptides having certain characteristics are
produced. Cdains 4 and 6 are independent and Clains 5, 7, 8, and
9 are dependent. Because the Court was not persuaded by a
preponderance of the evidence that TKT infringes Cains 4 and 6,
j udgment of non-infringenment as to all of the asserted clains of
the ‘698 patent is hereby entered.

In considering the ‘698 patent, the Court notes an inportant
di stinction between product patents on the one hand and process
patents on the other. A product patent clains a structural
entity that, though some process nmust be undertaken in order to
create it, is in no way defined or limted by howit is nade.

See Procter & Ganble Co. v. Berlin MIIs Co., 256 F. 23, 29 (2d

Cr. 1919); Amgen, Inc. v. Chugai Pharm Co., Ltd., 706 F. Supp.

94, 103 (D. Mass. 1989). A process patent, however, clainms not a

structural entity, “but rather an operation or series of steps

22 The Court denied the notion for judgnment of non-
i nfringement under the doctrine of equivalents on the ‘080
patent. See Trial Tr. at 1306: 23-25.

64



| eading to a useful result.” 1 Chisumon Patents § 1.03, at 1-58

(2000). Thus, the very details regarding how such “usef ul
result” has cone about are at the heart of a process patent,
whereas the process by which a patented product is obtained is
ordinarily irrelevant to a product patent.

This distinction between product and process patents plays
itself out in the context of the set of patents owned by Angen
and asserted in this litigation. The cells, glycoproteins, and
phar maceuti cal conpositions protected by the ‘349, ‘933, ‘080,
and ‘422 patents are all structural entities. They are therefore
products and the patents that protect them are product patents.
In contrast, the processes clained in the ‘698 patent are
different beasts all together. The clains of the ‘698 patent
recite a series of steps that, if followed by one skilled in the
art, will produce an identified useful result. Thus, unlike the
product clainms, for which it does not matter how one reached the
patented result provided that the sane (or substantially

equi val ent) result has been reached, how one reaches the useful

result is the very substance of a process patent.

To put nmeat on these abstractions, conpare the ‘349 patent
with the ‘698 patent. Caim1l of the *349 patent describes a
certain entity -- a type of cell that has additional specific
characteristics. |In order to avoid infringing that product claim

a conpetitor nust not make that product regardl ess whether the
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process used to do so differs in some way fromthe process or
processes described in the patent. |If indeed the sane product is
ultimately obtained, it matters not that in order to do so the
conpetitor tweaked the process in sonme manner. O course, if the
rule were any different, then product clains would easily be
thwarted by even the nost m nuscul e net hodol ogi cal nodifications.
Such a doctrine woul d render patent protection neani ngl ess.

In contrast, by its very nature as a process patent, the

‘698 patent requires those skilled in the art to famliarize
thenmselves with the details of the process for the production of
reconbi nant gl ycosyl ated eryt hropoi etin pol ypeptides. The
process patent gives notice to conpetitors that the steps
described therein are not to be repeated to achi eve the sane
result. Thus, whereas in the product patent context, differences
in process are neani ngless, here, in the process patent context,
these differences nean everything. Thus, in the ‘698 patent the
devil is in the nethodol ogical details.

Based on this understandi ng of process patents, the many
di fferences between Angen’s and TKT s processes, that were often
admtted by Angen’s w tnesses, rendered Angen’s proof of
infringenment on the ‘698 patent insufficient to survive TKT s
Rul e 52(c) notion. In short, the Court was not persuaded by a
preponderance of the evidence that TKT' s process for making GA-

EPO (TKT's EPO product) infringed, either literally or by

66



substantial equival ent, independent Clains 4 and 6 of the ‘698
patent. As a result, judgnment of non-infringenment will also be
entered on dependent Clains 5, 7, 8, and 9. The Court now turns
to these key nethodol ogi cal distinctions.

Anmong the variety of distinctions, two aspects of TKT s
process stand out from Angen’s. First, and nost fundanentally,
TKT enpl oys honol ogous rat her than heterol ogous reconbi nati on.

In order to nmake EPOGEN®, Angen transfects Chi nese hanster ovary
(“CHO') cells with a vector that contains both viral pronoter DNA
and the human EPO gene. See Trial Ex. 1 at 25:55-61; Trial Tr

at 375:4-9. Thus, relative to the hanster host cell, the human
EPO DNA material is exogenous because it has been renoved from
the cell in which it originated, placed in a vector, and
reintroduced into a host cell. Trial Tr. at 174:18-22, 1330: 2-5.
In fact, the only type of reconbination shown in Angen’s exanpl es
in the patent is heterologous. Trial Tr. at 375:19-25, 376:25 to
381:1. In order to make GA-EPO, however, TKT does not utilize a
host cell froma non-human species. See id. at 165:19-21.

| nst ead, TKT mani pul ates the human EPO gene where it naturally
resides in an HT1080 human cell line. 1d. at 165:21. |In that
sense then, the human EPO gene is endogenous to the human cell
Id. at 174:23 to 175:4. Thus, in TKT s process, after

i ntroduci ng a pronoter sequence, human EPO is expressed in a

human rat her than hanster cell.
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The Angen patent specification’s repeated references to
exogenous DNA reveals that the Angen process was directed toward
het er ol ogous rat her than honol ogous reconbi nati on. The patent
announces, for exanple, that “[t]hese pol ypeptides are al so
uni quely characterized by being the product of procaryotic or
eucaryotic host expression (e.g., by bacterial, yeast and
mamral i an cells in culture) of exogenous DNA sequences obtai ned
by genomi c or cDNA [conpl ementary DNA] cloning or by gene
synthesis.” Trial Ex. 1 at 10:15-20. The Angen patent
specifications also explain in summarizing what is depicted in
Exanpl e 10 that:

Exanple 10 is directed to a devel opnent of manmmal i an

host expression systens for . . . human species genomc

DNA i nvol ving Chi nese hanster ovary (“CHO) cells and

to the inmunol ogi cal and biol ogical activities of

products of these expression systens as well as

characterization of such products.

Id. at 15:4-9. Here, Angen nakes plain that DNA material from
one species and the cells from anot her have been utilized in
order to effectuate expression. Angen also specifically
identified the content of the transfected vector, which included
t he human EPO gene, and the type of cell hosting the
transfection, the CHO di hydrofol ate reductase (“DHFR’) 2 cells.
Id. at 25:51-59. There can be no dispute that the process nost

heavily relied upon by Argen in its patent is the transfection of

2 The DHFR gene is a marker gene that allows for the
selection of cells that have anplified copies of the gene.
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exogenous DNA. This process, however, is not the one perforned
by TKT in making GA-EPO nor is it substantially simlar to TKT s
process. |Instead, TKT is able to express high |l evels of human
EPO in human cells wi thout having to rely upon host cells from
alternative species, an inportant distinction in the eyes of the
Court.

A second distinction that the Court finds material to
whet her TKT' s process infringes the two i ndependent clains of the
‘698 patent concerns where the pronoter DNA is |located relative
to the gene to be expressed. |In the patent specification, Angen
descri bed the exact |ocation where the human EPO genetic fragnment
was cleaved in the process of creating the plasmd vector to be
introduced into the host cell. 1d. at 24:19-22. As explained in
Exanple 7 and illustrated in Figure 4, Angen created the vector
by cleaving, with BstEIl restriction endonucl eases, within the
5.6 Kb EPO gene “at a position which is 44 base pairs 5 to the
initiating ATG coding for the pre-peptide and approxi mately 680
base pairs 3" to the Hndlll restriction site.” [d. Dr. Lodish
agreed that Angen’ s endonucl eases cl eaved off genetic material at
a position forty-four base pairs fromthe first codon that
expresses the | eader peptide. See Trial Tr. at 372:14-19.
Furthernore, the patent specification reports:

The genom ¢ hunman EPO gene can be isolated therefrom as

a 4900 base pair BanH digestion fragnment carrying the
conplete structural gene with a single ATG 44 base
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pairs 3' to BanH site adjacent the am no term nal
codi ng region.

Trial Ex. 1 at 24:28-32. Thus, Angen’s process nakes a point of
| eaving but one ATGin the region to be expressed. An ATGis
often the codon where the ribosonme attaches and where, therefore,
protein synthesis initiates.

TKT, however, does sonething different. TKT inserts its CW
pronot er and enhancer farther upstreamthan the position at which
Amgen inserts its SV40 pronoter. Thus TKT s process has within
t he DNA sequence upstream of the codons that express the EPO
pol ypepti de several ATG sites. See Trial Tr. at 537:18-20.
Despite the concern that these additional ATG sites m ght
interfere with proper protein synthesis, TKT attaches its CW
pronoter so many bases upstreamthat a nunber of these ATGs are
present between the pronoter and | eader peptide. The Court finds
that such a process is sufficiently different fromthat
enconpassed by Angen’s invention that judgnment of non-

i nfringenment should foll ow

In particular, the Court finds that the techni que of placing
the pronoter in close proximty to the gene intended to be
expressed was believed, by those of ordinary skill in the art in
1984, to be the technique nost likely to result in the proper
transcription of that gene. Angen’'s patent itself teaches as
much in Exanple 7. See Trial Ex. 1 at 24:15-32. Dr. Lodish’s

testinmony does nothing to alter this conclusion. Dr. Lodish
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testified wwth respect to the pronoter issue that “[w] hat is
inportant is that if | put the Sv40 pronoter in this case, or
per haps other pronoters, upstream of the EPO gene | wll make
EPO, and that's the critical issue.” Trial Tr. at 549:10-13.
Yet, he shied away fromdefinitively rejecting the idea that the
| ocation of the pronoter relative to the desired gene was
inportant. Instead, referring to the distance between the
pronoter and the gene to be expressed, he testified cautiously
that “how far away fromit, perhaps is not critical.” 1d. at
549:9-10 (enphasis added). Furthernore, Dr. Lodish seened to be
testifying, at least on this precise point, fromhis
under st andi ng of today’s technol ogy. He made no statenent

i nplying that one of ordinary skill in the art in 1984 woul d dare
to place a pronoter sequence in such a position that nultiple
ATGs woul d exi st between it and the gene to be expressed. Thus,
the process that Angen described in its patent specification was
one characterized by the placenent of the pronoter DNA in a
position adjacent to the EPO | eader peptide. Because TKT s
process is nore technol ogi cally advanced because it does not
require the nore i medi ate adj acency of the pronoter, the Court
finds that TKT's process for expressing the EPO protein in
abundance is substantially different fromthe process identified

in Anrgen’s ‘698 patent. As a result, Angen has failed to prove
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by a preponderance of the evidence that TKT s process infringes
t he i ndependent clainms of the ‘698 patent.

Thus, because of TKT s use of both endogenous rather than
exogenous DNA and a viral pronoter |ocated far upstreamfromthe
EPO coding region, as well as other |ess fundanenta
distinctions, TKT is entitled to judgnent of non-infringenment on
the ‘698 patent both literally and under the doctrine of
equi val ent s.

D. Anti ci pati on and Obvi ousness (Prior Art)

After the Court rendered its findings and conclusions as to
the partial judgnment of non-infringement, TKT proceeded to
present its case as to the remaining issues. At the conclusion
of TKT's rebuttal case, Angen noved for judgnment of infringenent
and judgnent of validity in separate notions. The notions were
heard together on July 21, 2000, and at the conclusion of the
hearing, the Court made certain findings under Rule 52(c). Wile
the Court declined to make any determ nations on the remaining
i ssues of infringenment, Trial Tr. at 2532:7-8, the Court found
that TKT had failed to carry its burden of proving its
obvi ousness and antici pation defenses by clear and convinci ng
evi dence, see id. at 2534:7-10. The required subsidiary findings
and rulings follow.

“Whoever invents or discovers any new and useful process,

machi ne, manufacture, or conposition of matter, or any new and
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useful inprovenent thereof, nmay obtain a patent therefor, subject
to the conditions and requirenents of this title.” 35 U S.C. 8§
101. It cones as a surprise to no one that inventions nust be
new. “The novelty requirenment lies at the heart of the patent

system” 1 Chisumon Patents 8 3.01, at 3-3. Section 102 hel ps

to define this novelty requirenent. It provides that:
A person shall be entitled to a patent unless --
(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 by the applicant for patent, or

(e) the invention was described in --
(2) a patent granted on an application for

patent by another filed in the United States before the
invention by the applicant for patent . . . , or

(g) (2) before the applicant’s invention thereof

the invention was made in this country by another who

had not abandoned, suppressed, or concealed it
35 U.S.C. 8 102. Thus, in order to negate the patent holder’s
cl ai m of novelty by the use of prior art, one nust show evi dence
of a prior patent or publication anywhere or prior use,
know edge, or invention in the United States. An invention is
anticipated if it was known, used, patented, described, or nade

by another prior to the applicant’s invention thereof. See 1

Chi sumon Patents § 3.02, at 3-6.

1. Anti ci pation
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“I'llnvalidity by anticipation requires that the four corners
of a single, prior art docunent describe every el enent of the
claimed invention, either expressly or inherently, such that a
person of ordinary skill in the art could practice the invention

wi t hout undue experinentation.” Advanced Display Sys., Inc. v.

Kent State Univ., 212 F. 3d 1272, 1282 (Fed. Cr. 2000) (citing

Atlas Powder Co. v. lreco Inc., 190 F.3d 1342, 1347 [Fed. G

1999]; and In re Paulsen, 30 F.3d 1475, 1479 [Fed. Cr. 1994]).

The identical invention nust be shown in a single prior art
reference in as conplete detail as contained in the patent.

Ri chardson v. Suzuki Mtor Co., Ltd., 868 F.2d 1226, 1236 (Fed.

Cir. 1989). Furthernore prior art reference nust be enabling,
thus placing the clainmed invention in the possession of the

public. Akzo N.V. v. United States Int’'l Trade Commin, 808 F.2d

1471, 1479 (Fed. Cr. 1986). “Anticipation, put sinply, requires
that every elenent of the clainmed invention was previously

‘“described in a single reference.’”” Advanced D splay, 212 F.3d

at 1283 (quoting Scripps dinic & Research Found. v. Genentech,

Inc., 927 F.2d 1565, 1576 [Fed. Cr. 1991]). Moreover, if the
Patent O fice considered a particular prior art reference, then
t he chal | enger has the “added burden of overcom ng the deference
that is due to a qualified governnment agency presuned to have

properly done its job.” Am Hoist & Derrick Co. v. Sowa & Sons,

Inc., 725 F.2d 1350, 1359 (Fed. Cir. 1984); see Utra-Tex
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Surfaces, Inc. v. HIl Bros. Chem Co., 204 F.3d 1360, 1367 (Fed.

Cir. 2000).
Determ ning whether a prior art reference has anticipated a

patented invention is matter of fact. Advanced D splay, 212 F.3d

at 1283. TKT bears the burden of proving invalidity by

anticipation by clear and convincing evidence. Robotic Vision

Sys. v. View Eng’qg, Inc., 189 F.3d 1370, 1377 (Fed. Gr. 1999).

Cl ear and convincing evidence is “evidence which produces in the
mnd of the trier of fact an abiding conviction that the truth of

[the] factual contentions is ‘highly probable.”” Buildex, Inc.

v. Kason Indus., Inc., 849 F.2d 1461, 1463 (Fed. G r. 1988).

a. EPO- Pr oduci ng Human Tunor Cells

TKT contended that the cells described in a series of
references anticipate certain Angen clains because the references

descri be human tunor cells that produce EPO ?* Anmpong these nine

24 These are the references: J.L. Ascensao et al.
Eryt hropoi etin Production by a Human Testicular Germ Cell Line,
62 Bl ood 1132-34 (1983) (Trial Ex. 2425); Masam chi Hagi wara et
al., Erythropoietin Production in Long-term Cultures of Hunman
Renal Carcinoma Cells, 154 Exp. Cell Res. 619-24 (1984) (Trial
Ex. 2428); Tsunehiro Saito et al., Translation of Messenger RNA
froma Renal Tunor into a Product with the Biol ogical Properties
of Erythropoietin, 13 Exp. Hematol. 23-28 (1985) (Trial Ex.
2427); T. Saito et al., Translation of Human Erythropoietin-
nRNAs, 11(14) Exp. Hematol. 228 (1983) (Trial Ex. 2426); Judith
B. Sherwood & Dani el Shouval, Continuous Production of
Eryt hropoi etin by an Establi shed Human Renal Carcinona Cell Line:

Devel opnment _of the Cell Line, 83 Proc. Nat’| Acad. Sci. USA 165-
69 (1986) (Trial Ex. 2424); J.B. Sherwood et al., Establishnent
of a Hunman Eryt hropoi etin-Produci ng Renal Carcinona Cell Line, 31
Clinical Res. 163A (1983) (Trial Ex. 2432); Kananme Sugi not o,
Process for the Production of Human Erythropoietin, United States
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references are Kanane Suginoto’s United States Patent No.
4,377,513 (the *513 patent), which identifies a process for the
production of human erythropoietin fromlynphobl astoid cells,?®
and an article by Masam chi Hagiwara et al., which reports the
i solation of erythropoietin fromhuman renal carcinoma cells.
See Trial Exs. 2374, 2428. Dr. Erslev, a witness proffered by
TKT, agreed that the remaining seven references report cells that
are essentially the sanme as those identified in Hagiwara's
report, see Trial Tr. at 1743:21 to 1744:18. After exam ning

t hese references, the Court agreed with Dr. Erslev. 1In each
case, the researchers surgically renoved tunor tissues from
cancer patients who had high | evels of EPO production, and then
cultured those cells in order to try to detect erythropoietic
activity. See Trial Exs. 2249, 2423-27, 2432. Angen’s patent
specification specifically disclosed the Sugi noto patent and
identified another article by Hagiwara that reported the sanme

results. Trial Ex. 1 at 7:24-42.

Patent No. 4,377,513 (issued Mar. 22, 1983) (Trial Ex. 2374);
Tonoyuki Tajima, Japanese Patent Application Kokai Nunber: SHO
54-55790 (1979) (Trial Ex. 2423); Keisuke Toyama et al.
Erythropoietin Levels in the Course of a Patient Wth

Er yt hr opoi eti n- Produci ng Renal Cell Carcinonma and Transpl antation

of This Tunmor in Nude M ce, 54 Blood 245-53 (1979) (Trial Ex.
2249).

2 A lynphobl astoid cell is a cell typically isolated froma
patient with | eukem a, which is a cancer of the blood. Trial Tr.
at 1795: 20- 22.
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Anmgen’ s di scl osure of two references that are representative
of the work in this area gives rise to the notion that “the
burden of proving invalidity is especially heavy” when the
defendant relies on “art that has previously been considered by
the patent office during prosecution of the patent application.”

Pall Corp. v. Mcron Separations, Inc., 792 F. Supp. 1298, 1314

(D. Mass. 1992), aff’'d in part, rev'd in part, 66 F.3d 1211 (Fed.

Cr. 1995); see Am Hoist, 725 F.2d at 1359. Although this

burden is not insurnmountable, TKT failed to overcone it.

First, the Court considered whether these references
constituted “prior art.” Angen submtted that two of these nine
references failed to satisfy the touchstone el enent of the prior
art defense: that the art was in fact prior. Angen argued that
the “printed publication” of the references was subsequent to
Angen’ s date of invention. See 35 U.S.C. 8§ 102(a). The 1986
Sherwood and Shouval reference concerning production of EPO in
human renal carcinoma cells was published years after the tine
necessary to be considered a prior art publication. Trial EX.
2424; see 35 U.S.C. § 102(b). Likewise, the Saito et al.
reference regarding EPO activity in renal tunor cells grown in
culture was published in 1985, Trial Ex. 2427, a year after the
| ast of Angen’s patent applications was submtted to the Patent
Ofice. Wile the docunent does bear the words, “Received 18

August 1983; accepted 18 July 1984,” id., TKT has failed to
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persuade the Court that either of these earlier dates should be
consi dered the appropriate date of the “printed publication.” 35
US C 8§ 102(a). To qualify as a “printed publication” under
section 102, a party nust show accessability and availability to

those skilled in the art. Carella v. Starlight Archery & Pro

Line Co., 804 F.2d 135, 139 (Fed. Gr. 1986). The fact that a
reference was received by a publication does not evidence that it
was either avail able or accessible. Consequently, neither of
these articles constitute a prior art publication.

Yet as the statute nekes clear, there is nore than one way
to skin the prior art cat. |If the invention is nmade, used, or
known in the United States prior to invention by the patent
hol der, then it has been anticipated. 35 U S.C. § 102(a), (Q).
Thus, the fact that the 1985 Saito et al. and 1986 Sherwood and
Shouval references were published after the filing of Anrgen’s
pat ent applications does not alone render the work described in
t hose references i nadequate for anticipation purposes. |nstead,
the Court finds that the Sherwood and Shouval and Saito et al.
references evidence that the work perforned by the researchers
was done in the United States prior to Anmgen’ s breakthroughs in
|ate 1983 and 1984. See Trial Exs. 2424, 2427. The Sherwood and
Shouval reference reports that their human renal carci noma cell
line had maintained its EPO produci ng function continuously since

1981. Trial Ex. 2424 at 165. Though it is not explicitly
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mentioned in the article, the Court infers fromDr. Sherwood s
Bronx, New York business address that her work was perforned in
the United States. 1d. Simlarly, the work reported in the 1985
Saito et al. reference appears to have been perforned at the
University of Tennessee Coll ege of Medicine in Knoxville sonetine
prior to August of 1983. Trial Ex. 2427 at 23.

Beyond the fact that the work appears to have been perforned
somewhere in the United States prior to Angen’s work, the
knowl edge or use of the work nust al so be accessible to the

public. See Carella, 804 F.2d at 139. “A prior use is

sufficient to anticipate a patent if it involves work done openly
and in the ordinary course of business activities wthout any
deliberate attenpt at conceal nent or effort to exclude the

public, even though no deliberate act was taken to bring the work

to the attention of the public at large . . . .” State Indus.

Inc. v. Rheem Mg. Co., No. 3-83-0362, 1984 W. 1243, at *18 (M D

Tenn. June 5, 1984), aff’'d in part, rev'd in part, 769 F.2d 762

(Fed. Cir. 1985) (reversing on inequitable conduct and award of
attorneys fees). Rather than requiring w despread public use or
know edge, section 102(a) only requires courts to exam ne whet her

prior inventors nmade deliberate efforts to conceal (or otherw se

exclude the public from their inventive work. See WL. Gore &

Assocs., Inc. v. Gorlock, Inc., 721 F.2d 1540, 1550 (Fed. G

1983). If they did not, and instead perfornmed their work openly
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and in the ordinary course of business, then their use (and by
i nplication, know edge) shoul d be consi dered accessible to the

public. See Elec. Storage Battery Co. v. Shinmadzu, 307 U S. 5,

20 (1939); Baxter Int’l, Inc. v. COBE Lab., Inc., 88 F.3d 1054,

1058 (Fed. Cir. 1996). Because the record contains no evidence
to suggest that Saito or Sherwood and their coll eagues took any
actions to shield their work fromothers, the Court finds that

t he know edge and use of the work that was subsequently descri bed
in the two references neets the requirenents of section 102(a).
As a result, the EPO producing tunor cell work described by the
Sherwood and Shouval and Saito et al. references qualifies as
prior art, though it remains to be seen whether this art

antici pates any of Angen’s cl ai ns.

The second step in an anticipation analysis involves a
conparison of the construed claimto the prior art. A prior art
reference nust disclose “each and every limtation of the clained
invention . . . nust be enabling[,] and [nust] describe .

[the] claimed invention sufficiently to have placed it in
possession of a person of ordinary skill in the field of the

invention.” In re Paulsen, 30 F.3d at 1478-79.

After conparing the construed claimwth the 1983 Saito et
al. reference, the 1983 Sherwood et al. reference, and the never-
i ssued patent application of Tajima, Trial Exs. 2426, 2432, 2423,

the Court was unpersuaded that the references described or
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enabl ed “the clainmed invention sufficiently to have placed it in
possession of a person of ordinary skill in the field of the

invention.” Helifix Ltd v. Blok-Lak, Ltd., 208 F.3d 1339, 1346

(Fed. G r. 2000); see Advanced Display Sys., Inc. v. Wi, 212 F. 3d

1272, 1282 (Fed. Cr. 2000). Further, TKT failed to elicit
persuasi ve testinony fromits w tnesses that showed that one of
ordinary skill in the art could produce Angen’s cells after

exam ning any of these references. Mreover, although not

di spositive, these references were never scrutinized by the
scientific community. Both the 1983 Sherwood et al. and 1983
Saito et al. references were sinply abstracts and were not peer
reviewed prior to publication. Absent the close and careful
scrutiny afforded by such review, the abstracts |ack significant
persuasi ve punch. Simlarly, the unexam ned, never-issued Tajinma
patent constitutes nothing nore than unchall enged scientific
clains. In contrast, an issued patent stands on far nore solid
footing because it has been scrutinized and chall enged by an
exam ner trained in the field in which the patent teaches.

To further support its anticipation defense, TKT relies nost
heavily on Suginoto’'s ‘513 patent. See Trial Ex. 2374. Recal
that the ‘513 patent, as well as Suginoto’s related work, was
disclosed in Angen’s patent specification. See Trial Ex. 1 at
7:24-35. In light of the subsequent issuance of Angen’s patents,

the Patent Ofice clearly concluded that this reference was not
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anticipating. Nonetheless, it was open to TKT to persuade the
Court that the examner erred. Utimtely, however, TKT could
not carry its burden of proof by clear and convincing evi dence.

The ‘513 patent describes a process for the production of
human EPO from human | ynphobl astoid cells. Trial Ex. 2374 at
1: 21-26. More precisely, Suginoto teaches that if a human cel
l'ine that produces EPO is fused with a human | ynphobl astoi d cel
line, the resulting fused cells produce significant anmounts of
EPO.  Trial Tr. at 1226:21 to 1227:7, 1797:10-19. Sugi noto al so
advi ses that (1) conventional techniques can be utilized to
achieve purification; and (2) the human EPO produced thereby can
be used in pharmaceutical conpositions for the treatnent of
anema. Trial Ex. 2374 at 3:51 to 4:2. During the Markman
heari ng, counsel for Angen admtted that its patent covered
subject matter that included Suginoto’ s work, but counsel also
expl ai ned that Angen di stingui shed Sugi noto during prosecution on
the basis that Suginoto “didn’t succeed in actually making a cel
t hat was capabl e of producing EPO” Tr. of Markman H’' g, Vol.
11 at 50:1-7. Not surprisingly then, Anmgen countered TKT s
contention that Suginoto anticipated Angen’s invention by arguing
t hat Sugi noto was not enabl ed.

Angen’s contention was supported by trial testinmony. On
cross exam nation, Dr. Erslev agreed that the Sugi noto process

was “very conplex” and that he was “fl abbergasted” when he first
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read Suginoto’s procedure. Trial Tr. at 1754:24 to 1755:09.
According to Dr. Erslev, no one had attenpted to use Suginoto’ s
process to produce erythropoietin prior to 1984 despite
significant financial incentives to do so. See id. at 1755:10-
12. Furthernore, according to Dr. Erslev, no one reported using
Sugi noto’ s process to nake a pharmaceutical conposition of human
EPO, nor has any patient ever been treated by any EPO produced by
the Sugi noto procedure. 1d. at 1755:17 to 1756:3. 1In light of
the intense conpetition that grew out of the race to make human
EPO suitable for treatnent of chronic anem a, one woul d i magi ne
that if Suginmoto’s invention were truly enabling, then he would
have won that lucrative race.

To counter, TKT proffered its Vice President of Mol ecular
Bi ol ogy, Dr. Mchael Heartlein, who testified regarding
experinments he perfornmed in which he fused a | ynphobl astoid cel
with a human cell producing EPO and studied the results of these
fused, or hybrid cells. 1d. at 1791:12-20, 1795:13-17. In
addition to using TKT's EPO produci ng HT1080 cells, Dr. Heartlein
selected two types of liver carcinoma cells as his EPO produci ng
cells, Hep& and Hep3B cells. [d. at 1798:12-21. 1In the
presence of polyethylene glycol (“PEG), which causes the
destablilization of the cell nenbranes, the contents of the two
cells were m xed together. Once PEG is renoved, the nenbranes

resealed, formng the fused or hybrid cells. [d. at 1799:17-22.
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After fusing the cells, Dr. Heartlein cloned out individual cel
lines fromthe pool of fused cells, see id. at 1800:11-13, and
then quantified the EPO in each of these clones using a
comerci al ly avail abl e EPO i munoassay, see id. at 1801:14-18.
He found approximtely a six-fold increase in EPO production
rates in the cloned cells conpared to that of the parental EPO
producing cells. 1d. at 1802:6-7, 1803:15-17. Thus, Dr.
Heartl ein concluded that he was “able to isolate hybrid cells
bet ween a | ynphobl astoid cell and a human cell producing EPO and
found that the majority of the clones that were isol ated
wer e producing nore EPO than the original . . . human cel
producing EPO.” 1d. at 1796:12-16. H s testinony was intended
to show that Suginoto’ s process could be perforned with routine
experinmentation and woul d produce results simlar to those
reported by Suginoto. Yet Dr. Heartlein s procedures suffer from
a series of deficiencies.
First, Dr. Heartlein could not identify any cl ones producing
EPO in fusions involving the Hep& cells. 1d. at 1803:18 to
1804: 3, 1829:19-21. Because Suginoto’'s patent is not limted to
certain types of EPO producing cells, Trial Ex. 2374 at 6:64-65
(describing “human cells capabl e of produci ng human
erythropoietin”), the failure to produce EPO from a
| ynphobl ast oi d/ Hep&2 hybrid cell alone indicates that Suginoto’s

patent is not enabled. Genentech, Inc. v. Novo Nordisk, A/S, 108
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F.3d 1361, 1366 (Fed. Gr. 1997). 1In fact, the only fused cells
that were successful in producing EPO were those that were
produced with HT1080 cells that had been altered by the addition
of a nonhuman pronoter. Trial Tr. at 1830:1-4. These cells,
however, were not available in 1983. 1d. at 1831:9-11

Second, Dr. Heartlein s process diverged in a nunber of ways
fromthat taught by Sugi noto. Wereas Suginoto’s patent only
addresses growi ng up his |ynphoblastoid cells in vivo, Dr.
Heartlein used only in vitro processes. 1d. at 1809:14 to
1810: 5. Additionally, unlike the EPO producing cells utilized by
Dr. Heartlein, Suginoto actually used and di scl osed m nced human
ki dney tunor cells. 1d. at 1812:10 to 1813:3. Though he
searched, Dr. Heartlein was unable to obtain such cells. 1d. at
1813:4-13. Dr. Heartlein was al so unable to obtain any of the
| ynphobl astoid cells that are identified in the patent. 1d. at
1816: 2-14. Because he could not obtain the sanme starting
materials as Suginoto, Dr. Heartlein could not directly repeat
any of Suginoto' s exanples. 1d. at 1819:18-23. Thus, TKT
provi ded no evi dence adequate to overcone the presunption that
the Patent Ofice correctly rejected the contention that Suginoto
was an anticipating reference. TKT' s evidence nerely confirns
that rejection. Consequently, TKT has failed to show by cl ear
and convi ncing evidence that Suginoto’'s ‘513 patent antici pated

t he Angen patent.
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Furthernore, none of the cited references disclose each and
every limtation of any of Angen’s individual clains. Helifix,
208 F.3d at 1346. As to Caiml of the ‘422 patent, none of the
cited references describe a therapeutically effective anount of
EPO or the purification of human EPO from mammal i an cel |l s grown
inculture. Additionally, all but two of the sources (Suginmoto’'s
patent and Tajima’s patent application) fail to nmention the
potential use of EPO generated fromhybrid cells in a
pharmaceutical conposition. Because these references do not
describe each claimlimtation of Claim1l of the ‘422 patent,
they do not anticipate that claim

Simlarly, none of the references anticipate the ‘349
patent. | ndependent Clains 1 and 4 of the ‘349 patent are not
anticipated by any of these references because none of them
di scl ose the use of non-human DNA sequences that control
transcription. Furthernore, other than Suginoto s patent, none
of the references describe the cells as capable of producing in
the medium of their growth in excess of 100 units of EPO per 10°
cells. In addition, neither the Toyama et al. nor Sugi noto
references discuss in vitro propagation of their hybrid cells.
Because these references fail to disclose essential elenments of
the relevant clains, they do not anticipate the ‘349 cl ai ns.

Li kew se, none of the references anticipate the ‘933 patent.

Because these references fail to address glycosylation of the EPO
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gl ycoprotei ns produced fromtheir hybrid cells, they sinply do
not describe (1) any differences in glycosylation between their
proteins and urinary EPO proteins, as required by aim1l1 of the
933 patent; or (2) any nol ecul ar wei ght conparisons with human
urinary EPO as required by Claim2 of the sane patent. In
addition, all of the references fail to exam ne the in vivo
bi ol ogi cal activity of causing bone marrow cells to increase
production of reticulocytes and red blood cells. Thus, because
the references do not disclose each and every limtation of the
933 clains, they do not anticipate the ‘933 patent.

The sane conclusion arises with respect to the ‘080 patent.
Each asserted claimnmakes reference to the mature erythropoietin
am no acid sequence of Figure 6 which, of course, is unique to
the Angen patent. |In fact, as Dr. Lodish expl ained, the sequence
disclosed in Figure 6 is at the heart of Angen’s invention. None
of the cited references discuss in any way the am no acid
sequence of human erythropoietin. Mreover, as previously
mentioned with respect to the ‘933 clains, all of the references
fail to examne the in vivo biological activity of causing bone
marrow cells to increase production of reticulocytes and red
bl ood cells, which is alimtation contained in all three
asserted clains of the ‘080 patent. Thus, because none of these

references disclose each el enent of any specific asserted claim
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inthis litigation, these references do not anticipate any of
Angen’ s cl ai ns.

b. Prior Admi nistration of Raw Pl asma

TKT also failed to show by cl ear and convi nci ng evi dence
that Dr. U Essers’ raw plasma preparation references neet each
and every limtation of Angen’s clains.?® See Trial Exs. 2415-17
The three references report experinents performed by Dr. Essers
whereby a small group of both anemi c and healthy patients
received infusions of erythropoietin-rich plasma. See id. Dr.
Essers had to use raw hunman pl asma because, at the tine she
performed her work, there was no erythropoietin available in the
quantity and purity required for therapeutic use. Trial Tr. at
1709: 4-10. Dr. Essers reported that many of the patients showed
an increase in their reticulocyte counts. See Trial Exs. 2415-
17; Trial Tr. at 1555:20 to 1556:7. Yet despite this increase in
the reticulocytes, Dr. Essers saw no inprovenent in the nore
meani ngf ul measurenent of hematocrit or henoglobin | evels of her

patients. See Trial Ex. 2415; Trial Tr. at 1710:21-25, 1712:7 to

26 These are the three references: U. Essers et al., Effect
of Erythropoietin in Nornmal Men and in Patients with Renal
| nsufficiency, 11 European Dialysis & Transplant Ass'n Proc.,
Bi omed W EU715, 398-402 (1975) (Trial Ex. 2417); U. Essers et
al., Weitere Untersuchungen zur Wrksankeit von Erythropoietin
bei Patienten mt N ereninsuffizienz, 99 Deutsche Medi zi ni sche
Wbchenschrift, 1618-24 (1974) (Trial Ex. 2415); U. Essers et al.
Zur Wrkung von Erythropoietin bei Gesunden und bei Patienten mt
chroni scher Uram e, 51 Klinische Wwchenschrif 1005-09 (1973)
(Trial Ex. 2416).
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1713:13. In the “Open Discussion” portion of the docunent
publ i shed after the European Dialysis and Transpl ant Associ ation
Proceedings, Dr. Essers participated in the foll ow ng exchange:
LEBER You have denonstrated that after erythropoietin
i nfusion reticul ocytes increased in uraem c patients.

Was this acconpanied or followed by an increased
haenogl obi n haematocrit val ue, and erythrocyte count as

well. O was it only an increase in the reticul ocyte
count ?

ESSERS There was only an increase in the absolute
reticulocyte count. | think this was due to the fact

that we did not have enough erythropoietin to give the
patient to stinulate an increase in haenogl obin.

Trial Ex. 2417 at 401-02. Dr. Essers never proved that anem a
could be corrected using her raw plasma preparation. Trial Tr.
at 1714:21-23. Thus, while Dr. Essers may have been successfu
in elevating the reticul ocyte counts of sone of her patients, the
failure to initiate and sustain an increase in the hematocrit or
henmogl obin | evel s reveal s that the Essers’ work did not neet
Anmgen’ s therapeutic effectiveness standard. See Trial Ex. 2 at
39:1-4, Trial Ex. 3 at 38:51-53, Trial Ex. 6 at 38:36-41

(phar maceuti cal conposition clainms of 933, ‘080, and ‘422
patents, respectively). As a result, Dr. Essers’ references do
not antici pate the pharmaceutical conposition clains.

The references fail to neet other limtations of Angen’s
various clainms as well. Because the raw plasma was drawn from
human bl ood, Trial Exs. 2415-17, Dr. Essers’ EPO product could
not be said to be non-naturally occurring, as is required by

Claim1l of the ‘933 patent, Trial Ex. 2 at 36:17, and Caim3 of
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the ‘080 patent, Trial Ex. 3 at 38:45. |In addition, because the
EPO gl ycoprotein is not isolated fromthe plasma preparation, the
Essers’ preparation does not satisfy the first limtation of
Claim2 of the ‘080 patent. See id. Trial Ex. 3 at 38:39-44.
Moreover, like the tunor cell references, Dr. Essers’ articles do
not address gl ycosyl ation or nol ecul ar wei ght differences and,
therefore, do not anticipate either Claim1 or Claim2 of the
‘933 patent. See Trial Ex. 2 at 38:17-24. Wth respect to the
‘422 patent, in addition to its failure to provide a

t herapeutically effective anount of human erythropoietin, Dr.
Essers’ plasna preparation is not purified frommammalian cells
grown in culture, as it is drawn from human blood. Trial Ex. 6
at 38:37-41. Thus, the references regarding Dr. Essers’ plasm
preparation work fail to anticipate any of the clains asserted by

Angen.

C. Prior Admi nistration of Urinary EPO

I n support of its anticipation defense, TKT also relies upon
a clinical study perforned under the direction of Dr. Eugene
ol dwasser. As an initial matter, Angen agai n chal |l enges whet her
this study constitutes prior art under 35 U S.C. 8§ 102. For the
sane reasons that the Court rejected Angen’s attack on the 1985
Saito et al. and 1986 Sherwood and Shouval experinents, the Court
rebuffs this attack as well. Because the docunents submtted as

exhibits in this case reveal that Dr. CGol dwasser began this
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clinical study in 1979-1980 at the University of Chicago in
Illinois, see Trial Ex. 2055, it could fairly be said that it
predates Angen’s patent application. See 35 U.S.C. § 102(a),
(g). That it appears to be prior art is only part of the
analysis, for the only prior art that renders Angen’s clains
invalid is that which anticipates Argen’s clainms. In order to
make that determ nation, one nust understand what it is Dr.

ol dwasser acconpl i shed.

Dr. ol dwasser obtained a preparation of highly purified
erythropoietin derived fromhuman urine. Trial Ex. 2055. Then,
in the clinical study, approximtely 10,000 units (in dosages of
500 and 1000 units) of human urinary EPO was adm nistered to
three anem c patients. Trial Ex. 2057 at 19; see also Trial Tr.
at 1579:5-9. Dr. ol dwasser observed a nunber of biologic
effects in the patients. He reported an increase in reticul ocyte
count in all three patients, an increase in erythroid cells in
the marrow and an increased plasna iron clearance rate in two
patients, and an increase in red cell mass in one patient. See
Trial Ex. 2057 at 19. Testifying about Dr. Col dwasser’s work,
Dr. Erslev explained that these “results . . . indicate very
strongly that the patients did respond by having an increase in
the rate of red cell production.” Trial Tr. at 1578: 4-6.
According to Dr. Erslev, the increase in (1) the reticul ocytes;

(2) the plasma iron clearance rate; and (3) the red bl ood cel
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mass are all “strong evidence for an increase in the rate of red
cell production.” |d. at 1578:10-12; see id. at 1578:7 to
1579:2. Dr. Erslev also conceded that an increase in
reticul ocytes al one does not correct a patient’s anema. |d. at
1688: 14 to 1689: 4.

| mportantly, however, Dr. Gol dwasser admts that “[t] here
was no significant change in hematocrit in any patient,” Trial
Ex. 2057 at 19, and Dr. Erslev agreed that the accepted standard
by whi ch physicians neasure a therapeutic response to EPOis an
increase in hematocrit, see Trial Tr. at 1675:12-23. Due to this
| ack of effect upon hematocrit |evels, the patients did not
appear to receive any health benefits fromthe reported biologic
effects. See id. at 1719:7-21, 1720:11-13, 1919:4-12.
Furthernore, Dr. Gol dwasser hinself has testified that his
abortive, three-patient trial was a failure. See Col dwasser Dep.
at 317:14 to 321:2. Consequently, the CGol dwasser study coul d not
anticipate any of Angen’s clainms requiring a therapeutically
effective anmount of EPO. As the Federal Circuit explained in

Fronson v. Advance Ofset Plate, Inc., 755 F.2d 1549 (Fed. Cr

1985), “another’s experinent, inperfect and never perfected wll
not serve either as an anticipation or as part of the prior art,
for it has not served to enrich it.” |[d. at 1558 (quoting Picard

v. United Aircraft Corp., 128 F.2d 632, 635 [2d. G r. 1942]).

Such is the case here.
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In order to refute Dr. Gol dwasser’s downpl ayi ng of his own
wor k, TKT points to statenments made by himand Dr. Baron, the
researcher working on the project under Dr. Col dwasser’s
direction, which were nmade shortly after the experinments. Dr.
Baron reported to the FDA that “[d]efinite evidence of erythroid
marrow stinmul ati on was detected.” Trial Ex. 2058 at 2. Dr.

ol dwasser al so explained in his National Institute of Health
grant application that EPO “can have a physiol ogical effect in
this type of anema.” Trial Ex. 2057 at 19. First, these
statenents do not contradict the conclusion that the clinical
study was |limted, in the sense that only three patients

partici pated, and abortive, in the sense that sufficient anmounts
of urinary EPO material was not readily accessible to continue
it. Second, while urinary EPO may have had sone “physi ol ogi ca
effects” including “erythroid marrow stinulation,” such effects
serve as only evidence of the stimulation of red bl ood cel
production. Such evidence shoul d be outwei ghed by the fact that
t he actual production of mature red bl ood cells was not achieved

and, as a result, hematocrit |evels were unchanged.? Because an

27 Failure to increase hematocrit |evels may have been
caused by the fact that the potency of Gol dwasser’s urinary EPO
was | ess than half that of reconmbinant EPO. See Trial Ex. 137 at
699; Trial Tr. at 1742:3-23. Likewise, the failure to stinmulate
the production of mature red blood cells nmay have been caused by
the fact that, conpared to reconbi nant EPO ol dwasser’s uEPO
cleared fromcirculation rapidly. See Trial Ex. 2058 at 1; Trial
Tr. at 1097:8-14, 1102:5-22, 1741:10-12. Regardless of the
reason, it is clear that Goldwasser’s work did not effect a
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increase in hematocrit and henoglobin levels is the true mark of
t herapeutic effectiveness, Dr. Col dwasser’s study, which reveal ed
only inchoate indicators of red blood cell production, falls far
short of anticipating clainms requiring a therapeutic anount of
human EPO. Thus, the study does not anticipate the
pharmaceutical conposition clains of the ‘933, ‘080, and ‘422
patents. Likew se, because CGol dwasser’s work failed to stimulate
production of red blood cells as well as reticul ocytes, the study
does not anticipate Claim1 of the ‘933 patent and Clains 2 and 3
of the ‘080 patent.

Furthernore, the CGol dwasser study fails to address nany of
the additional aspects of Angen’s clains. For exanple, Angen
specifically excluded urinary EPO preparations fromthe scope of
the clains by including the claimlimtation “non-naturally
occurring” and “not isolated fromhuman urine.” Trial Ex. 2 at
38:17; Trial Ex. 3 at 38:44. The purification of EPO from
patients with anem a, whose urine often has a high volume of EPQ
constitutes an exanple of naturally-occurring EPO.  Thus, C ains
1 and 2 of the ‘933 patent and Clains 2 and 3 of the ‘080 patent
sinply do not enconpass Dr. Gol dwasser’s urinary EPO treatnent.
See Trial Ex. 2 at 3:17-25; Trial Ex. 3 at 38:39-50. Likew se,

because Dr. Col dwasser’s work does not pertain to cells that have

change in hematocrit. Trial Ex. 2058 at 2 (reporting that no
increase in hematocrit |evel was observed).
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been altered by reconbinant nmeans in order to express high levels
of EPO it does not inplicate any of the clains of the ‘349
patent. Trial Ex. 5 at 38:7-14, 18-27, 31-37. Because Dr.

ol dwasser’s work cannot satisfy these claimlimtations, it
cannot anticipate Angen’ s cl ai ns.

2. Obvi ousness

A patent is invalid if the differences between the patented
subject matter and the prior art are such that the patented
subject matter as a whol e woul d have been obvious at the tinme of
the invention to a person having ordinary skill in the art. 35
US C 8§ 103(a). Wether an invention is obvious is a |egal

concl usi on based upon underlying factual inquiries. See G aham

v. John Deere Co., 383 U.S. 1, 17-18 (1966). As in all other

invalidity anal yses, the party asserting an obvi ousness defense
must prove the disputed facts by clear and convi nci ng evi dence.

See (Aa.-Pac. Corp. v. United States Gypsum Co., 195 F. 3d 1322,

1330 (Fed. Gir. 2000).

“Cbvi ousness rests on several critical factual
under pi nnings: (1) the scope and content of the prior art; (2)
the differences between the prior art and the clained invention;
(3) the level of skill in the art; and (4) the objective indicia

of nonobvi ousness.” Yanmanouchi Pharm Co., Ltd. v. Danbury

Pharm, Inc., 231 F.3d 1339, 1342 (Fed. G r. 2000); see also

Graham 383 U.S. at 17-18. Anong the rel evant objective,
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secondary consi derations are: (1) copying; (2) long-felt, but
unresol ved need; (3) the failure of others; (4) commerci al
success; (5) unexpected results created by the clained

i nventions; (6) unexpected properties of the clained inventions;
(7) licenses revealing industry respect for the invention; and
(8) skepticismof skilled artisans before the invention. See In
re Rouffet, 149 F.3d 1350, 1355 (Fed. Cir. 1998). Although

secondary consi derations nust be weighed, they do not control the

determ nati on of obvi ousness. See Richardson-Vicks, Inc. v.

Upj ohn Co., 122 F.3d 1476, 1483 (Fed. G r. 1997) (“Evidence of
secondary considerations [is] but a part of the ‘“totality of the
evidence’ that is used to reach the ultimte concl usion of

obvi ousness. ”).

Unli ke the defense of anticipation, which requires a single
prior art reference to contain each and every limtation of the
claimed invention, the defense of obviousness nay be made out
where it would be obvious to one of ordinary skill in the art to
conbi ne the teachings of nore than one prior art source in order
to acconplish the clainmed invention. The Federal Circuit,
however, has made clear that the elenents of this “conbination
theory” require “a show ng of a suggestion, teaching, or

notivation to conbine the prior art references is an ‘essenti al
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evi dentiary conmponent of an obvi ousness holding.””?® Brown &

WIIliamson Tobacco Corp. v. Philip Mrris Inc., 229 F.3d 1120,

1125 (Fed. Cr. 2000) (quoting CR Bard, Inc. v. M3 Sys. Inc.,

157 F. 3d 1340, 1352 [Fed. G r. 1998]). Such “evidence may fl ow
fromthe prior art references thensel ves, the know edge of one of
ordinary skill in the art, or, in sone cases, fromthe nature of

the problemto be solved.” 1d. (citing Pro-Mld & Tool Co. v.

Great Lakes Plastics, Inc., 75 F.3d 1568, 1573 [Fed. G r. 1996]).

The Federal G rcuit has made clear that the show ng nmust be by
cl ear and convincing evidence. Specifically, the show ng nust be
clear and particular, and broad conclusory statenents about the

teaching of nmultiple references, standing alone, are

28 The Federal Circuit has recently reiterated the
i nportance of the notivation to conbine requirenent:

As this court has stated, “virtually all [inventions]

are conbinations of old elenents.” Therefore, an
[accused infringer] may often find every el enent of a
clainmed invention in the prior art. |If identification

of each clained elenent in the prior art were
sufficient to negate patentability, very few patents
woul d ever issue. Furthernore, rejecting patents
solely by finding prior art corollaries for the clained
el emrents would permt an [accused infringer] to use the
clainmed invention itself as a blueprint for piecing
together elements in the prior art to defeat the
patentability of the clainmed invention.

To counter this potential weakness in the obvi ousness
construct, the suggestion to conbi ne requirenent stands
as a critical safeguard agai nst hindsight analysis and
rote application of the | egal test for obviousness.

In re Rouffet, 149 F.3d at 1357-58 (internal citations omtted).
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insufficient. 1n re Denbiczak, 175 F.3d 994, 999 (Fed. G

1999), abrogated on other grounds by In re Gartside, 203 F. 3d

1305 (Fed. Cir. 2000). Furthernore, the alleged infringer nust
show that one of ordinary skill in the art would reasonably
expect that conbining the teachings of nyriad sources would

achi eve success. Yamanouchi, 231 F.3d at 341 (citing In re

Longi, 759 F.2d 887, 896 [Fed. Cir. 1985]); Otho Pharm Corp. V.

Smith, 959 F.2d 936, 942 (Fed. Cir. 1992).

TKT first argued that the Sugi noto patent rendered a nunber
of Angen’s clainms invalid due to obviousness. A prior art
reference nust be enabling, however, which thereby places the

clainmed invention in the possession of the public. See Akzo N. V.

v. United States Int’l Trade Commin, 808 F.2d 1471, 1479 (Fed.

Cir. 1986). |In addressing the defense of anticipation, the Court
found that the Sugi noto patent was not enabled and, therefore,
that it had no effect upon the validity of Angen’ s patents.

Supra Section IV.D.1.a, at 84-89. Because TKT failed to prove
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t hat Sugi not o was enabl ed, ?° Suginoto is not prior art, and
therefore it cannot support TKT s obvi ousness def ense.

Second, TKT relied upon Dr. Col dwasser’s urinary EPO
preparation as a potential base fromwhich to | aunch an
obvi ousness sortie. Because Dr. ol dwasser’s study was a
failure, see CGoldwasser Dep. at 317:14 to 321:2, the Court
al ready concluded that Dr. CGol dwasser’s work did not constitute
prior art, supra Section IV.D.1.c, at 94-98. In addition,
particularly where the lead scientist inplicitly revealed his
di sappoi nt nent by aborting the work, it seens clear that a person
of ordinary skill in the art would not reasonably have expected
that Dr. CGol dwasser’s work woul d eventually bear fruit. |Instead,
the nore reasonabl e concl usi on would be that a urinary EPO
preparati on woul d remai n unsuccessful in treating anem a despite

its stinmulation of sonme prelimnary biologic effects.

2% Had the Court concluded ot herw se, however, the Sugi noto
patent would go a |long way toward proving TKT s obvi ousness
defense. As expl ai ned above, Sugi noto discl osed EPO produci ng
fused cells and advised that (1) conventional techni ques can be
utilized to achieve purification and (2) the human EPO produced
t hereby can be used in pharmaceutical conpositions for the
treatment of anema. Trial Ex. 2374 at 3:51 to 4:2. Thus, the
patent itself suggested conmbining its invention with prior art
sources relating to both purification and therapeutic delivery.
Provi ded that one of ordinary skill in the art could actually
make the EPO producing cells described in the Suginoto patent, a
poi nt on which TKT failed to persuade this Court, such a
conbi nation of prior art materials mght render invalid the
pharmaceutical conposition clains of the ‘933, ‘080, and ‘422
pat ents.
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As against the clainms of the ‘349 patent, TKT points to the
vari ous EPO- produci ng human tunor cell references identified
above, see supra note 24. Yet all of these references fail to
render obvious any of the ‘349 clains because of one inportant
distinction. The two independent clains of the ‘349 patent
describe cells conprising (1) “non-hunman DNA sequences t hat
control transcription of DNA encodi ng human erythropoietin”; or
(2) “transcription control DNA sequences, other than human
erythropoietin transcription control sequences.” Trial Ex. 5 at
38:13-14, 22-23. The references do not describe cells conprising
these DNA el enents, nor could one of ordinary skill in the art
make the cells clainmed in the ‘349 patent with the know edge
provi ded by the tunor cell references. The key know edge that
the art | acked prior to Angen’s disclosure was EPO s genetic
sequence. Wthout identifying the sequence of the DNA encodi ng
human eryt hropoi etin, one of ordinary skill in the art would be
unabl e to hook up transcription control sequences in a way that
caused transcription of the EPO gene. The cells clainmed in the
‘349 patent are distinct not only because of the high vol une of
EPO t hey are capabl e of produci ng, but al so because of the cells
uni que genetic nmakeup. The tunor cell references do not speak to
t hese genetic characteristics nor would any knowl edge possessed
by those of ordinary skill in the art in 1983-1984 fill this gap.

Moreover, there is no clear evidence that these prior art tunor
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cells produced EPO in the nmediumof their growth in excess of 100
or 1000 U of erythropoietin per 10° cells in forty-eight hours.
Wi | e produci ng EPO i n such abundance was i ndeed one of the
primary goals of researchers at that tinme, that goal continued to
escape their grasp. Even with know edge of these prior art

cells, those of ordinary skill at that tinme sinply did not have
the ability to induce greater EPO production fromthese cells or
fromother sources of EPO for that matter. Thus, having cells

t hat showed some EPO production was a far cry fromhaving cells

t hat produced EPO to the degree clained in the ‘349 patent.
Consequently, the Court finds that TKT has failed to show by

cl ear and convincing evidence that the tunor cell references
render the ‘349 clai ns obvi ous.

Third, TKT contended that the human tunor cell references
could be conbined with the work of Drs. Essers or Col dwasser as
well as the purification work of Yanagawa or Chiba to defeat the
validity of Angen’'s pharnmaceutical conposition clainms. See Trial
Exs. 2055-56, 2058, 2231, 2252, 2415-17. A nunber of the tunor
cell references and the Yanagawa reference were explicitly
di scl osed by Angen during the patent prosecution. Trial Ex. 1 at
7:63 to 8:15. The Court infers that the Patent Ofi ce,
therefore, contenplated this question and decided in favor of
nonobvi ousness. Inportantly, TKT failed to prove the existence

of any suggestion in the prior art to conbine these references so
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as to produce the pharnaceutical conpositions clainmed in the
‘933, ‘080, and ‘422 patents. Furthernore, the Court is not
per suaded that one of ordinary skill in the art could have used
t he Yanagawa or Chiba purification nethods to purify to
substanti al honogeneity the EPO produced in the tunor cel
cultures. Likew se, the evidence was insufficient to warrant the
conclusion that plasma EPO could be purified to honogeneity. The
fact that no one has ever -- then or now -- attenpted to
determne if a pharmaceutical conposition conprising human EPO
could be made fromthese cultured prior art cells also inforns
the Court’s decision. Trial Tr. at 1750:23 to 1751: 14, 1753:17-
25; 1755:10 to 1756:3. In light of all these facts, the
contention that these various references could be conbined to
produce a pharmaceutical conposition neeting the |imtations of
Claim9 of the ‘933 patent, Caim4 of the ‘080 patent, and C aim
1 of the 422 patent is sinply unsubstantiated conjecture.
Finally, the secondary considerations in this case are

telling. See Pall Corp. v. Mcron Separations, Inc., 792 F

Supp. 1298, 1316 (D. Mass. 1992) (“Objective evidence of non-

obvi ousness may wel|l be the npbst pertinent probative and
reveal i ng evidence available to aid in reaching a conclusion with
respect to [the] issue [of obviousness.]”) (citations omtted),

aff’d in part, rev'd in part, 66 F.3d 1211 (Fed. Cr. 1995); see

al so Richardson, 122 F.3d at 1483. Dr. Erslev testified at
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| ength about the repeated failures of researchers around the
worl d who were attenpting to create an EPO product effective in
treating patients wwth anema. See, e.qg., Trial Tr. at 1650:8 to
1651: 12, 1657:4-13, 1657:19 to 1658:3, 1658:12 to 1659:1, 1709: 4-
10, 1710:15-20, 1712:7 to 1714:20, 1715:15 to 1716: 25.

Thr oughout the 1970s, researchers sought to conduct clinical
studies with EPO to determne its therapeutic effectiveness, but
such trials were hanpered by a lack of supply of EPO from natura
sources. 1d. at 1651:22 to 1652:18. Thus, Dr. Erslev explained
that the need for the mass production of EPO had existed for
“many, many, nmany years.” 1d. at 1673:14-21. Additionally, in
light of the conplications associated with the then existing
forns of treatnment for the anem a of chronic renal failure, there
was a need for an alternative therapy. 1d. at 1669:6 to 1670: 13.
| ndeed, until the advent of Angen’ s reconbi nant EPO product, the
anem a associated with chronic renal failure renai ned
uncorrected. See id. at 1659:2 to 1666:25, 1667:15 to 1668: 10,
1669: 1-5, 1720:14-17. The results of the first clinical trials

w th reconbi nant human EPO were “dranati c beyond anyone’s
dreans.” |1d. at 1665:10 to 1667:4. Before the advent of Angen’s
product, whether EPO could actually produce a sustainable
increase in a patient’s hematocrit was not known. 1d. at 1579: 22
to 1580:19, 1656:11-18, 1669:1-9, 1720:11-17. Furthernore,

Angen’ s EPO product, which was the first EPO containing

103



pharmaceutical conposition to obtain FDA approval, has greatly
i nproved the quality of Iife of chronic renal failure patients
t hroughout the world. |1d. at 1671:16 to 1673:3. As a result,
Dr. Lin received wi despread public acclaimfor his work. Tria
Exs. 156-58; Trial Tr. at 981:17 to 982:6, 984:8 to 985: 10.

From t hese uncontested factual conclusions, it is but a
short hop to infer that, prior to Angen’ s pat hbreaki ng i nvention,
there was a long-felt need for a hunman EPO preparation that was
therapeutically effective in treating the anem a of chronic renal
failure. Despite researchers all across the gl obe seeking to
fulfill that need (and commercial entities desperately hoping to
capitalize on it), Angen was the first to succeed. Angen’s
i nvention opened the fl oodgates for EPO production and ultimtely
led to a therapeutically effective pharmaceutical conposition
cont ai ni ng human EPO. One cannot hel p but wonder if achieving
such an out cone by conbining certain known prior art techni ques
were truly obvious to those of ordinary skill in the art, why
didn’t one of the nmyriad conpetitors do it? Consequently, the
Court finds that the secondary considerations strongly counsel
the Court against a finding of obviousness.

Thus, having consi dered the scope and content of various
prior art references, the differences between such references and
the clained inventions, how one skilled in the art m ght conbi ne

such references in order to make what was cl ai mred by Angen, and
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t he objective, secondary considerations, the Court concluded that
TKT failed to persuade the Court by clear and convinci ng evi dence
that Angen’s inventions were obvious in light of prior art. As a
result, pursuant to Rule 52(c), the Court granted judgnent of
validity with respect to the defense of obviousness.* See Tria
Tr. at 2534:7-10. The Court declined to nake any further rulings
regarding TKT s validity defenses.

Following the Court’s Rule 52(c) prior art determ nations,
the Court undertook to receive Angen’s rebuttal evidence
regarding TKT's validity defenses and al so recei ved testinony,
of fered by TKT, fromattorneys involved in the prosecution of
Angen’ s patents. \When all the evidence had been received, the
Court entertained closing argunents and took the remaining issues
under advisenent. Beginning with the question of infringenent,
the latter portion of this nmenorandum resol ves these issues.

E. | nfri ngement

Proof of infringenment may be made out pursuant to either of

two theories: literal infringenent or the doctrine of

30 The Court’s ruling had one exception, however. Trial Tr.
at 2534:7-22. The Court permtted TKT to present additional
evidence with respect to whether the exam ner was unaware of
mat erial information that may have col ored the exam ner’s view of
the rel ati onship between the prior art and Angen’ s cl ai ned
inventions. 1d. at 2534:10-18. 1In light of the Court’s findings
wWith respect to TKT s inequitable conduct defense, see infra
Section IV.F. 1, at 166-94, the Court holds that TKT s evi dence
adds nothing to its prior art defense. Consequently, the Court
rejects intoto TKT's claimthat Amgen’s inventions were either
anticipated by or obvious in light of prior art sources.
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equi valents. In determ ning whether an accused product literally
infringes a patent claim the Court applies a two-step anal ysis.

CAE Screenplates, Inc. v. Heinrich Fiedler GvBH & Co. KG 224

F.3d 1308, 1316 (Fed. Cr. 2000). First, the clains nust be

construed to determ ne the scope of the clains. |d.; see also

Kahn v. Gen. Mdtors Corp., 135 F. 3d 1472, 1476 (Fed. G r. 1998).

Second, the clains nust be conpared to the accused product. CAE

Screenpl ates, 224 F.3d at 1316; Kahn, 135 F.3d at 1476. If the

accused product neets each of the [imtations contained in a
claim then the product literally infringes that claim If,
however, even one limtation is not nmet, then the product does
not literally infringe. A plaintiff in the latter circunstance
is not without a renmedy and, therefore, the defendant is not yet
out of the woods. “A device which does not infringe a patent
claimliterally may still infringe the claimunder the doctrine
of equivalents if each and every limtation of the claimis

literally or equivalently present.” CAE Screenplates, 224 F.3d

at 1318-19 (citing Pennwalt Corp. v. Durand-Wayland, Inc., 833

F.2d 931, 934-35 [Fed. Gr. 1987]). Aclaimlimtation is
equi valently present in an accused product if there are only

“Insubstantial differences” between the limtation and the

correspondi ng aspects of the product. Hilton Davis Chem Co. V.

War ner - Jenki nson Co., 62 F.3d 1512, 1517-18 (Fed. Cr. 1995),

rev’'d on other grounds, 520 U. S. 17 (1997). “The usual test of
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the substantiality of the differences is whether the elenent in
the accused conposition perfornms substantially the sane function
in substantially the sanme way to obtain substantially the sane

result as the claimed elenent.” Upjohn Co. v. Myva Pharm Corp.

225 F. 3d 1306, 1309 (Fed. Cr. 2000); see also Graver Tank & Mqg.

Co. v. Linde Air Prods. Co., 339 U S 605 608 (1950). “The

application of infringenent by equivalents, however, is |imted
by the doctrine of prosecution history estoppel.” CAE

Screenpl ates, 224 F.3d at 1319; see also Festo Corp. v. Shoketso

Ki nzoku Kogyo Kabushiki Co., Ltd., No. 95-1066, 2000 W. 1753646,

at *3 (Fed. Cr. Nov. 29, 2000). Prosecution history estoppel
“provides that a patent owner can be estopped fromrelying upon

t he doctrine of equivalents when the patent applicant

relinqui shes coverage of subject matter during the prosecution of

the patent, either by amendnent or argunent.” CAE Screenpl ates,

224 F. 3d at 1319; Pharnmacia & Upjohn Co. v. Mylan Pharns., Inc.,

170 F. 3d 1373, 1376-77 (Fed. Cr. 1999). Wth this |egal
framework in mnd and having already construed a nunber of key
terms, the Court turns its face “to the storny seas [ of
infringenment] and bids the land farewell.” Tommy Makem Ball ad

of the Lady Jane, on Lonesone WAters (Shanachi e Records Co.

1993) .

1. The ‘ 349 Pat ent
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As matter of fact, the Court finds that TKT's R223 cells
nmeet each of the limtations of Clains 1, 3, 4, and 6 of the ‘349
patent. A nunber of subsidiary factual findings relevant to this
patent have al ready been nade on the summary judgnent record.
First, the Court ruled on March 28, 2000 that R223 cells are
vertebrate cells. Tr. of Markman H’'g, Vol. Il at 136:3-4. The
adm ssion by TKT' s counsel during the Markman hearing that R223
cells are vertebrate cells under the Court’s construction, i.e.
cells froman ani mal having a backbone, is sufficient to warrant
a factual finding in that regard. 1d. at 131:5-6. Second, TKT s
Rul e 30(b)(6) designee, David S. Johnson, testified at his

deposition that R223 cells are vertebrate cells. @Glvin Decl

(Nov. 4, 1999) Ex. 4 at 76:12-14. In short, the R223 cell line
is derived fromthe HT1080 cell line which is, in turn, derived
froma cancerous human cell. Thus, the cell is froman ani nal
havi ng a backbone -- a human. Trial testinony by Dr. Kingston
during Angen’s cross exam nation -- though unnecessary in |ight
of the summary judgnent determ nation -- bolsters this finding.

Trial Tr. at 1380:25 to 1381:16. Third, the Court rul ed that
R223 cells are capable upon growh in culture of producing
erythropoietin in the nmediumof their growth in excess of 100

units of erythropoietin per 10° cells in forty-eight hours as
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det erm ned by radi oi munoassay (“RIA’).3 Dr. Ronald W
McLawhon’ s second decl aration was very influential in this
determ nation. In particular, after performng RIAs with TKT s
R223 cells, which yielded erythropoietin in anmounts far in excess
of 100 units per 10° cells in forty-eight hours, Dr. MLawhon
concl uded that R223 cells were capabl e of producing nore than
1000 units of human erythropoietin per 10° cells in forty-eight
hours. See McLawhon Decl. (Mar. 3, 2000) at 8,  23. TKT
produced no evidence refuting the inplications of Dr. MlLawhon's
RIA tests. Again, though such evidence is unnecessary in |ight
of the Court’s summary judgnent determ nation, substanti al

evi dence introduced at trial supports this ruling. See Trial Ex.
14 at HWVR 336545; Trial Ex. 19 at | NDO00568; Trial Tr. at 277:7
to 279:5, 1473:12-25. Fourth, the Court ruled on the summary
judgnent record that the R223 cell |ine contains non-human DNA
sequences that control transcription. The R223 cells contain the
cytonegal ovirus (“CwW”) pronoter, a viral (and therefore, non-
human) DNA sequence that initiates transcription. Galvin Decl.
(Nov. 4, 1999) Ex. 4 at 98:11-14, 129:23 to 130:13, 134: 3-25.

The CW pronmoter is not derived fromthe human genone. 1d. Ex.
3 at 37:21-22. This CW pronoter is present in R223 cells and

initiates the transcription of sequences that encode human

3 RIA is a widely used technique for quantifying the anount
of a protein in a sanple. Binding of an antibody to the protein
of interest allows for the identification of that protein.
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erythropoietin. 1d. Ex. 5 at 438:19 to 439:2, 480: 3-13.

Finally, the IND displays a schematic diagram of the vector used
by TKT, known as the targeting construct pREPO22, which depicts
the CW pronoter “used for initiation of the GA- EPO nRNA
transcript . . . .” ld. Ex. 12 at I NDO0O0788. In light of the
evi dence presented by Angen and not refuted by TKT, the Court
ruled on summary judgnent that the R223 cell |ine contains non-
human DNA sequences that control transcription. Upon further
reflection, however, the Court nodifies its sunmary j udgnment
determ nation. The evidence on the summary judgnent record was
sufficient to show that the CW pronoter initiates transcription,
but upon reflection was insufficient to prove that the CW
sequence al so requlates transcription. Under the Court’s
construction, both actions are necessary in order to “control”
transcription. Neither party has been prejudiced by this

nodi fication for, as is seen below, this issue was the subject of
much testinony during trial.

As to the remaining limtations in Caim1l of the ‘349
patent, the Court ruled that a trial was necessary in order to
determ ne whether the R223 cells literally infringe. After
heari ng evidence on these matters, the Court now finds as matter
of fact that the R223 cells neet the remaining limtations in
Caiml. First, the R223 cells can be propagated in vitro.

Joint Pretrial Mem at 5, | 23. Second, R223 cells contain a DNA
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sequence that not only initiates transcription, but also

regul ates transcription of DNA encodi ng human erythropoietin. In
particul ar, the R223 cells contain CW enhancer sequences t hat
regul ate transcription of DNA encodi ng human erythropoietin by
determ ning the rate at which RNA pol ynerase bi nds and nmakes an
RNA copy of the DNA encoding human EPO. See Trial Ex. 19 at

| NDOO0559; Trial Ex. 20 at |1 ND0O00829-30. As Dr. Harvey Lodish
expl ai ned, a regul atory DNA sequence call ed an enhancer not only
bi nds proteins that interact physically with RNA pol ynerase, but
al so increase the ability of RNA polynerase to bind to the
pronoter sequence. Trial Tr. at 106:11 to 107:2. Thus, “a
strong enhancer woul d be one which would initiate or cause RNA
pol ynmerase to initiate transcription at a very high rate.” [d.
at 107:3-5. Dr. Lodish subsequently testified that TKT's CW
sequence contains several strong enhancers that are capabl e of

bi ndi ng proteins that determ ne the frequency or rate of
transcription initiation of DNA encodi ng human EPO. 1d. at
271:11-17. Dr. Lodish firmy based his opinion not only on his
review of the relevant literature, but also on TKT's own | ND
subm ssions. |d. at 271:11 to 276:10. Simlarly, Dr. Robert E
Ki ngston admtted on cross-exam nation that the R223 cells
contain CW enhancer sequences. 1d. at 1384:2-3. He agreed that
t he CW enhancer sequences are capable of attracting or binding

certain proteins that can affect the rate or frequency of
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transcription initiation. 1d. at 1393:16-22. Dr. Kingston also
agreed that the CW enhancer sequences are positioned in the R223
cells at a location so as to affect the rate or frequency at
which RNA transcripts that include the EPO DNA are forned. See
id. at 1393:23 to 1394:9. As a result, the Court now finds that
the CW enhancer DNA sequences regulate transcription of DNA
encodi ng human EPO.  Thus, in conjunction with its summary
judgnent ruling that the CW pronoter initiates transcription of
EPO DNA, the Court finds that the R223 cells contain non-human
DNA sequences that control transcription of DNA encodi ng human
eryt hropoi etin.

Thus, the Court finds as matter of fact that TKT' s R223
cells (1) are vertebrate cells that can be propagated in vitro;
(2) are capable, upon growth in culture, of producing
erythropoietin in the nmediumof their growth in excess of 100
units of erythropoietin per 10° cells in forty-eight hours as
determ ned by RIA; and (3) contain non-human DNA sequences t hat
control transcription of DNA encodi ng human eryt hropoietin.
Consequently, the defendants’ R223 cells literally infringe Caim
1 of the *349 patent.

Dependent Claim 3 of the ‘349 patent differs fromCaim1l
only in that it specifies that the vertebrate cells be capable of
producing i n excess of 1000 units of EPO per 10° cells in forty-

ei ght hours as opposed to the 100 units specified in Caiml.
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Trial Ex. 5 at 38:18-20. The trial evidence on this point is
sonmewhat circuitous, for Angen relies on data obtained from an
enzyne-|inked i mmunosorbent assay (“ELI SA")32 as opposed to a RIA
The ternms of Caim3, however, fail to specify the test by which
t he amount of EPO nust be neasured. Furthernore, the Court sees
no reason why it should incorporate the RRAlimtation of daiml
into dependent Claim3. Caim3 s dependence upon Claiml
requires certain elements of aiml to be satisfied in order to
infringe Caim3. Yet Caim3 introduces a hei ghtened standard
for EPO production that is not limted by the nethod of
measurenent. Thus, Claim3 can be literally infringed upon
evidence that the infringing cells produce the required anmount of
EPO as neasured by tests other than RIAs. Nevertheless, even if
the Court were to hold that radi oi munoassays were required under
Claim3, Angen’s evidence regarding the conparability of ELISA
and RI A neasurenents would nore than support the Court’s finding
of infringenent under the doctrine of equivalents. A summary of
the rel evant evidence follows. First, TKT' s IND di scl oses that
the R223 cells are capable of producing 2118 units of EPO per 10°
cells per day when grown in culture as neasured by an ELI SA
assay. See Trial Ex. 19 at | NDO0O0568, 000842. Furthernore, the
ELI SA and RI A assays provi de conparabl e neasures of EPO activity

because, in each test, the results are nornmalized to a known

32 Although simlar to RIA ELISA uses a different nethod of
identifying the protein of interest.
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anmount of EPO  Trial Ex. 14 at HWR 336545; Trial Tr. at 278:17
to 279:5, 1473:12-25. As a result, the R223 cells are capabl e of
producing i n excess of 1000 units of EPO per 10° cells in forty-
ei ght hours when grown in culture. See Trial Ex. 14 at HWR
336545; Trial Ex. 19 at | NDO00568; Trial Tr. 277:7 to 279:5,
281:12-19, 1473:12-25. Thus, either literally or under the
doctrine of equivalents, the Court finds that the R223 cells
infringe Claim3 of the ‘349 patent.

Caim4 of the ‘349 patent differs fromCaim1l in the
phraseol ogy describing the transcription control DNA sequences.
Wereas Claim 1 specifies vertebrate cells “conprising non-human
DNA sequences that control transcription of DNA encodi ng human
erythropoietin,” Trial Ex. 5 at 38:12-14, Caim4 clains
vertebrate cells “which conprise transcription control DNA
sequences, other than human erythropoietin transcription control
sequences, for production of human erythropoietin.” 1d. at
38:22-24. daim4 actually describes a | arger subset of clained
transcription control sequences than Caim1l because it sweeps
within its reach not only all non-human DNA sequences, but al so
all human DNA sequences ot her than human EPO transcription
control sequences. Despite this distinction in the claim
| anguage, the sane factual finding results. The CW DNA
sequences in R223 cells are not human erythropoietin control

sequences. A CW is a virus whose DNA material is not naturally
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found on the human genone. See David Johnson Designated Dep. at
98:8-14. The CW DNA sequences, therefore, are not human.
Because the CW DNA sequences are not human, they cannot possibly
be human erythropoietin transcription control sequences. See
Trial Ex. 18 at |1 NDO00017; Trial Ex. 20 at I NDO0O0790. The trial
testinmony of Dr. Lodish and Dr. Kingston, in addition to the
exhibits and testinony referred to regarding Claim1l1, see Trial
Tr. at 282:12 to 283:6, 296:20 to 298: 14, 299:21 to 300:5,
1409: 4- 25, and desi gnated deposition testinony anply supports
this finding, see David Johnson Designated Dep. at 96:8 to 98: 14,
129:5 to 130:7; Treco Designated Dep. at 446:24 to 447:2, 478:9
to 479:14 (explaining that the CW i medi ate early gene has
transcription control sequences that control transcription of the
DNA sequences that encode gene activated erythropoietin). 1In
i ght of such adm ssions and the ot her evidence presented during
the course of trial, the Court is persuaded that R223 cells
contain transcription control DNA sequences, other than human
erythropoietin transcription control sequences, for production of
human eryt hropoi etin. Consequently, the Court finds as matter of
fact that TKT's R223 cells literally infringe Caim4 of the ‘349
pat ent .

Claim6 of the ‘349 patent depends upon Caim4, but
differs, just as daim3 differs fromCaim1, in the anmount of

units of EPO that the cell is capable of producing. Trial Ex. 5
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at 38:31-33. Having already determ ned both that the R223 cells
are capabl e of producing in excess of 1000 units of EPO per 10°
cells in forty-eight hours when grown in culture and that the
R223 cells neet the other Iimtations of Caim4, nothing nore
need be said. Thus, based on the evidence di scussed above
underlying the factual findings regarding Clainms 3 and 4 of the
349 patent, the Court finds as matter of fact that the R223
cells infringe aim6 of the ‘349 patent.

In determning that the R223 cells infringe Clains 1, 3, 4
and 6 of the ‘349 patent, the Court necessarily rejected all of
TKT s infringenent defenses. The nost plausible, but ultimtely
unavai li ng contentions, are considered here. TKT primarily
attenpts to distinguish its cells on the basis of the origin of
t he human EPO DNA contai ned therein. Indeed, it is true that
Angen inserts the EPO DNA by transfection into the non-human host
cell, whereas TKT's human cell already contains the human EPO
DNA. Yet this factual distinction is immaterial because the
claimlanguage is not limted by the origin of the EPO DNA. In
short, Angen only had to show and actually showed that the DNA
that the non-human transcription control DNA sequences controlled
was the DNA encodi ng human EPO. See, e.q., Trial Tr. 270:4 to
271:6, 276:15 to 277:1, 1393:5 to 1394:9. This is all it needs

to show on this point. Wether the DNA encodi ng human EPO
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originated within or outside of the host cell sinply does not
matter.

Even if TKT' s distinctions were sufficient to defend agai nst
literal infringenent, it could not have defended agai nst the
doctrine of equivalents given Angen’s proffered evidence. Dr.
Lodi sh expl ai ned that because the two distinct cells have the
sanme sequence within the coding region, the origin of the DNAis
immterial, and precisely the sanme glycoprotein is produced in
terns of structure and biological activity.® Trial Tr. at 174:18

to 175:18; see also id. at 175:1-18, 303:3-15, 1376:15 to 1378: 8,

1448:2 to 1451:9 (explaining that the fact that TKT's R223 cells
produce EPO from DNA that is endogenous rather than exogenous to
the host cell does not alter the structure or the glycosylation
of the EPO protein that is ultimately secreted by the R223 cell).
Furthernore, TKT admtted to the FDA that its clinical trials
show t hat HVR4396 produced fromvertebrate cells containing
endogenous human EPO DNA and EPOGEN® produced from vertebrate
cel l s containi ng exogenous human EPO DNA are equivalent in their
t herapeutic properties. Trial Ex. 122 at HWVR 801225, 801231,

801281; Trial Ex. 123 at HVR 801510; Trial Tr. at 492:8 to 493:1

3% Dr. Kingston's testinmony during cross-exam nation, though
nore constrained than Dr. Lodish's, supports Dr. Lodish’s opinion
on this narrow point. On cross-exam nation, Dr. Kingston
testified that “[t] here are nonhuman DNA sequences in [TKT s]
cells which work together with human DNA sequences in [ TKT s]
cells to control transcription.” Trial Tr. at 1409:7-9; see also
id. at 1376:15 to 1377:19, 1448:7 to 1449:10, 1450:11 to 1451:09.
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A subsequent pharnmaceutical manufacturer may argue to the FDA
that its product is as safe or as effective as another product
al ready on the market, but it ought not be permtted to run from
its earlier representations once the matter of patent
i nfringenent conmes its way.

The Court also finds that the chronosomal |ocation of the
DNA encodi ng EPO as well as the genom c environnment surroundi ng
the EPODNA is irrelevant to the infringenent anal ysis of the
349 clains, and therefore, TKT's attenpts to distinguish its
cells on these bases is sinply msguided. TKT s evidence in this
regard seens to be offered for the purpose of showng that its
cells are sonehow | ess engi neered (and nore natural) than
Amgen’s.  Yet w thout nmaking any determ nation regardi ng whet her
t hese distinctions even exist, the Court concludes that nothing
in the claimlanguage of the 349 clains calls for these
distinctions. As a result, the Court deens both TKT s evi dence
supporting these contentions and Angen’s rebuttal evidence on
these issues (including Dr. Tlsty's flourescent in situ
hybridi zation [“FISH'] analysis data with respect to the R223
cells) immterial.

Finally, and inportantly, the fact that the R223 cells
contain the endogenous human EPO pronoter and regul atory el enents
does not matter. The termof art “conprise” or “conprising” as

used in Cdains 1 and 4 is not neant to indicate that an
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exhaustive list is followng. Instead, it nerely neans that the
obj ect of the phrase -- in this case, the cells -- contains at

| east (though not exclusively) the itemor itens |isted
thereafter. While the specified elenents follow ng “conprise”
and “conprising” are essential, additional elenents nmay be added
to the specified elenents and still forma construct within the

scope of the claim Genentech, Inc. v. Chiron Corp., 112 F. 3d

495, 501 (Fed. Gr. 1997). Thus, it matters not that the
endogenous EPO pronoter and enhancer sequences are present, as
long as the cells contain the non-human (Claim 1) or other than
human (Cl aim4) EPO pronoter sequences. Because the R223 cells
do, they infringe Clains 1, 3, 4, and 6 of the ‘349 patent.

Angen al so contends that TKT infringes Claim?7 of the ‘349
patent. Unlike the other clainms of the ‘349 patent, CQaim?7 is
directed to a process for producing erythropoietin conprising the
step of culturing, under suitable nutrient conditions, the
clainmed vertebrate cells. Wile the nethods enpl oyed by TKT to
reach the result protected by Angen’'s cell product clains are
immterial to the infringenment analysis of those cell product
clains, such nethods are crucial with respect to Claim7. See
supra Section IV.C 2, at 66-74 (regarding the judgnent of non-
infringenment of the ‘698 patent).

In light of this, the Court concludes that Angen has failed

to prove by a preponderance of the evidence that TKT s process
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for the production of erythropoietin infringes laim7. As
described in nore detail with respect to the ruling of non-
infringement of the ‘698 patent, see supra Section IV.C 2, at 68-
74, TKT s process for producing erythropoietin differs markedly
fromthat disclosed by Angen’s specification. O particular
significance, TKT (1) utilizes the endogenous rather than
exogenous EPO gene; and (2) places its pronoter upstream from
rat her than adjacent to the EPO gene. See Trial Ex. 1 at 24:19-
22, 24:28-32, 25:55-61; Trial Tr. at 165:19-21, 174:18 to 175: 4,
372:14-19, 375:19-25, 376:20 to 381:1, 537:18-20, 1330:2-5.

Thus, relying on the sanme reasoning that gave rise to the non-
infringenment ruling with respect to the 698 patent, the Court
here finds that TKT does not infringe literally or under the
docunent of equivalents Claim?7 of the ‘349 patent.

Nevert hel ess, judgnent of infringement will enter with respect to
Clainms 1, 3, 4, and 6 of the ‘349 patent.

2. The ‘933 Pat ent

Claim1l of the ‘933 patent is directed to non-naturally
occurring EPO gl ycoprotein products having both the in vivo
bi ol ogi cal activity of causing bone marrow cells to increase
production of reticulocytes and red blood cells and gl ycosyl ation
which differs fromthat of human urinary EPO  Trial Ex. 2 at
38:17-21. Each claimlimtation and the evidence rel ating

thereto is considered seriatim
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First, the Court finds that HVR4396 is “non-naturally
occurring,” which the Court interpreted as neaning “not occurring
in nature” or “would not occur but for human intervention,” see
supra Section Il.H at 36-39. One technique contenplated by this
claimlimtation is reconbi nant DNA technol ogy which in sinple
terms, consists of linking two DNAs that are not normally
together. Trial Tr. at 129:5-6. A construct consisting of two
reconbi ned DNA sequences is not naturally occurring in the sense
that but for human intervention, they would not exist together in
a DNA strand. 1d. at 128:4 to 129:3. Mbreover, any
gl ycoproteins obtained fromtranscription of reconbi nant DNA and
translation of the resulting nRNA as well as the pharnmaceuti cal
conposition derived therefrom are non-naturally occurring.

The evidence is clear that HVR4396 is only nmade by
mani pul ati on of R223 cells which would not otherw se naturally
produce EPO. In fact, TKT's witness, Dr. Kingston testified
directly that “the EPO region in [TKT s] R223 cells is non-
naturally occurring, yes.” 1d. at 1417:20-21; see also Treco
Desi gnated Dep. at 505:20 to 506:4 (recognizing that R223 cells
are not found in nature). Dr. Kingston also agreed that the
HT1080 cells used to nake the R223 cells do not naturally produce
EPO  Trial Tr. at 1503:8-12. 1In addition, Dr. Tlsty
specifically described the dramati c changes she di scovered upon

conparing R223 cells with their parent HT1080 cells through
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karyotypic and FISH testing. 1d. at 844:21 to 847:7, 858:21 to
859: 4, 882:12-20. Her tests revealed that the EPO DNA | ocated on
chronmosone 7 of the HT1080 cells had been replicated,
significantly rearranged, and scattered throughout various
segnents of chronpbsomal material wthin R223 cells. See Trial
Exs. 90, 151-54. The inference suggested by her testinony and
accepted by the Court is that the condition of the R223 cells
coul d not have happened w thout human intervention -- nost
inportantly TKT' s anplifying the EPO DNA within the R223 cells.
Thus, the Court finds that HVR4396 is non-naturally occurring as
that claimis enployed in the ‘933 patent.

Second, the Court finds that HVR4396 is an erythropoietin
gl ycoprotein product, as is required by the claim A protein is
a linear nolecule usually consisting of nore than fifty am no
acids linked together in a specific sequence. Proteins formthe
key structural elenents in cells and participate in nearly al
cellular activities. As the nane suggests, a glycoproteinis a
protein that has undergone glycosyl ation,3 a process whereby
groups (or chains) of carbohydrate (or sugar) residues chemcally

attach to the protein as the protein is synthesized.®** Thus, in

34 The process of glycosylation is discussed in nore detai
below. See infra Section IV.E 2, at 129-32.

3% As expl ained by one expert in the field of glycobiol ogy,
“the word glyco is really of Geek origin. . . fromthe word
gl ykys, neaning sweet, and it’s been used for many, nmany years to
denote anything having to do with carbohydrates and carbohydrate
structure.” Trial Tr. at 569:17-20.
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order for HVR4396 to constitute an erythropoietin glycoprotein
product, it nust contain the EPO protein and that protein nust
have chem cally attached carbohydrate chains. Such is the case
here. In fact, TKT admtted during the Markman hearing that its
product “is an erythropoietin polypeptide that has gl ycosyl ation
.7 Tr. of Markman Hr'g, Vol. Il at 134:14-15.

Furthernmore, in light of the substantial anount of trial tine
devoted to the specific glycosylation characteristics of HVR4396,
there can be no doubt that HVR4396 is an erythropoietin
gl ycoprotei n product.

Third, HVR4396 neets the claimlimtation that the
gl ycoprotein product have “the in vivo biological activity of
causi ng bone marrow cells to increase production of reticul ocytes
and red blood cells.” Trial Ex. 2 at 38:18-20. In the Anended
Answer, TKT explained that in prelimnary animal testing, its

product had “the in vivo biological activity of causing bone

marrow cells to increase production of reticulocytes and red

bl ood cells.” Am Answer Y 26. Then, during the Markman
hearing, in response to the Court’s question whether HVR4396
“causes bone marrow cells to increase production of reticul ocytes
and red blood cells in vivo,” counsel for TKT admtted, “The
answer to that is yes.” Tr. of Markman H'g, Vol. Il at 134:17-
20. In light of these adm ssions, the Court finds that HVR4396

literally infringes the claimlimtation requiring the EPO
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gl ycoprotein to have the in vivo biological activity of causing
bone marrow cells to increase production of reticulocytes and red
bl ood cel | s.

The fourth and final claimlimtation is the stickiest.
Caim1l of the ‘933 patent clains an EPO gl ycoprotein “having
gl ycosyl ati on which differs fromthat of human urinary
erythropoietin.” Trial Ex. 2 at 38:20-21. The Court has
construed the phrase “glycosylation which differs” to nmean
“glycosylation as to which there is a detectable difference based
upon what was known in 1983-1984 fromthat of human urinary
erythropoietin, having in mnd that the patent hol der, Angen,
taught the use of this Western blot, SDS-PAGE and nonosacchari de
test.” Tr. of Markman Hr'g, Vol. Ill at 102:15-23. Thus, in
order for Angen to prove literal infringenent on this point, the
cl ai m | anguage requires evidence that persuasively establishes
detectabl e differences between the glycosylation of TKT' s product
and the glycosylation of human urinary EPO

Amgen put forth Dr. Richard D. Cunm ngs, a professor of
bi ochem stry and nol ecul ar biology at the University of Okl ahoma
Health Center in Oklahoma City, to testify regarding
gl ycosylation. Trial Tr. at 560:21 to 561:1. Dr. Cumm ngs
expl ained that glycosylation is directed by the conpl enent of
enzynmes that cells contain as well as the structure of the

protein itself. 1d. at 576:4-9. Proteins are often depicted in
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a linear fashion by their am no acid sequence, see, e.qg., Trial
Ex. 1 Fig.6, but inreality, proteins are naturally folded, Trial
Tr. at 576:9-10. As a result, the folded protein nay be nore or
| ess accessible to the various enzynmes that affect glycosylation.
Id. at 576:10-15. Just as the expression of proteins is
regul ated genetically by DNA the expression of the enzynes that
pl ace carbohydrates on proteins is also genetically regul at ed.
Id. at 576:18-21. Thus, DNA directs certain cells not only to
express certain proteins, but also to express specific enzynes
t hat act upon those proteins. |In particular, the enzynes known
as glycosyltransferases transfer sugars froma donor onto the
protein. 1d. at 577:17-22. This process is what is referred to
as “glycosylation.”

In 1983, there were a nunber of analytical techniques
avail able for detecting differences in glycosylation between
different glycoproteins. 1d. at 578:13-17. One such techni que
was known as SDS-PAGE. |d. at 578:20-24, 581:16. 1In order to
per f orm SDS- PAGE experinments, the protein of interest is
i ncubated with a detergent called sodi um dedecyl sulfate, which
binds to the protein, denatures it so that it is nore or |ess
linearized, and contributes a strong negative charge to the
protein. 1d. at 581:14-20. The protein is then placed in an
SDS- PACGE apparatus that contains an electric field. 1d. at

581:19. Then, because opposites attract, the protein wll
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mgrate to the positive electric charge. |d. at 581:21-22. The
protein’s mgration is inpeded by an acrylam de gel that is
applied to the apparatus. 1d. at 581:22-24. One can determ ne
the size of the protein based upon the speed at which it travels
through the gel. Thus, “[t]hings that are small nove faster and
things that are big nove slower.” |[d. at 581:24 to 582:1
Because the apparatus contains a nunber of |anes or wells,

di fferent substances can be pl aced side-by-side for conparison
When conpared with known standards, a substance’s nol ecul ar

wei ght can be approximated. 1d. at 583:8-15. Substances with

| ow nol ecul ar wei ghts nove quickly while those with high

nmol ecul ar weights mgrate slowy through the gel. One can al so
identify the relative size of the protein’s glycosylation by
using SDS-PAGE. 1d. at 592:14-20. The experinenter can conpare
a glycosylated protein with the sane type of protein that has
been treated so as to cause degl ycosylation. See id. at 582: 8-
11. As one m ght expect, a deglycosylated protein mgrates
farther on SDS-PAGE than the glycosyl ated protein because the
latter is weighed down by its attached sugar chains. The

di fference between the distances that these proteins mgrate

t hrough the acryl am de gel represents the apparent nol ecul ar

wei ght of the glycosylation of that protein. 1d. at 590:16-22,

592: 14- 20.
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The experinmenter can anal yze the data provided by the SDS-
PAGE test by enploying the Western blot. First, the researcher
takes the SDS-PAGE gel and attaches it onto a piece of paper
called nitrocellulose. 1d. at 582:19-20. After the
nitrocel l ul ose and acryl am de conme together, an electric field is
run horizontally through the gel, which transfers the proteins
fromthe gel to the paper. |[d. at 582:20-24. The paper has both
nmol ecul ar wei ght markers stained with color that act as standards
and different proteins. |d. at 582:25 to 583:1. The
nitrocel lul ose can then be stained with an antibody to identify a
desired protein. 1d. at 583:2-3. Once identified, the rel evant
protein’s mgration can be conpared with
the mgration of the known standards, yielding a nolecular weight
approximation. See id. at 583:4-6, 19-23; 590:24 to 591:9. Mre
preci sely, one can observe differences in the di stances each
substance mgrates on the nitrocellulose. This technique is
known as Western bl otting.

Anot her techni que enpl oyed by those skilled in the art in
1983 was isolectric focusing (“IEF"). |EF resenbles SDS-PAGE
except that sodium dedecyl sulfate is not introduced to the
protein to provide a negative charge to the sanple. See id. at
588:5-23. Instead, in an | EF experinent, the protein’s inherent
charge noves the protein top to bottomthrough the gel which

contains a pH gradient. 1d. at 588:8-13, 589:13-16. Varying
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types of sugars have varying charges, so for exanple, all other
t hi ngs being equal, proteins that have a | arge nunber of sialic
acids are nore negatively charged than proteins that have fewer
sialic acids. See id. at 605:9-16. The protein mgrates until
its inherent charges are neutralized by the pH gradient. [d. at
588: 13- 15, 605:13-16. “So in general if you had a collection

of erythropoietin glycoproteins differing in sialylation, one
could distinguish the different glycofornms by IEF gel . . . .~
Id. at 605:24 to 606:2. Simlarly, by enploying IEF, a
researcher can separate and identify proteins on the basis of
their charge. 1d. at 588:18-23.

Dr. Cunm ngs al so expl ai ned that the patent discl osed
Anmgen’ s use of these techniques in order to show glycosyl ation
di fferences between its reconbi nant EPO gl ycoproteins and the
naturally occurring prior art urinary EPO glycoproteins. See id.
at 614:9-25; Trial Ex. 1 at 28:33-50. As disclosed in Colum 28
of the patent, these studies revealed that according to Western
bl ot and SDS- PAGE anal yses, “the CHO produced EPO material had a
somewhat hi gher nol ecul ar wei ght than the COS-1 expression
product which, in turn, was slightly larger than the pooled
source human urinary extract.” Trial Ex. 1 at 28:38-41. Angen
scientists then treated the proteins with neuram ni dase, which
renoves the sialic acids fromthe protein. 1d. at 28:42-43;

Trial Tr. at 611:17-18. Foll ow ng neuram ni dase treatnent, the
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C0S-1 and CHO reconbi nant products had approxi nately equal
apparent nol ecul ar wei ghts, but were both nonethel ess |arger than
the resulting asialo human urinary extract. See Trial Ex. 1 at
28:42-46; Trial Tr. at 613:1-11. Angen then treated the CHO and
human urinary products w th endogl ycosi dase F, which renoves not
only sialic acids, but also any other carbohydrate chains
attached to the protein. Trial Ex. 1 at 28:46-48. Angen
scientists discovered that the CHO and urinary products were
“substantially honbgenous products having essentially identical
nmol ecul ar wei ght characteristics.” 1d. at 28:49-50; Trial Tr. at
613: 12-17. The conclusion to be drawn fromthis series of tests
is that the difference in the apparent nol ecul ar wei ghts of
reconbi nant and urinary EPO products on SDS- PAGE and Western bl ot
is explained by differences in glycosylation between the two
types of EPO glycoproteins. Trial Tr. at 613:23 to 614:1

(“[T]he results then denonstrate the difference in nobility of
these proteins conpared to the urinary derived EPOis due to a
difference in asparagi ne glycosylation and due to a difference in
sialic acid content.”). In light of this data reported in Colum
28, one skilled in the art in 1983 woul d understand that “the
reconbi nant proteins are glycosylated differently than the
natural |l y-occurring protein, and that these differences can be
reveal ed by runni ng an SDS- PAGE and doing a western blot as

descri bed here.” 1d. at 620:1-5.
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In the final paragraph of Columm 28, Angen discl osed the
results of another set of experinents intended to show
differences in glycosylation between reconbi nant and urinary EPO
products. Trial Ex. 1 at 28:51-67. Angen perforned
“car bohydrate anal yses” in order to identify the individual
nmonosacchari de sugar residues present on both the EPO derived
fromCHO cells and derived fromurine. See id.; Trial Tr. at
620: 20- 23.

[1]n this experinment the glycoprotein is taken and

hydrol yzed in the presence of acid . . . and that

cl eaves the bonds between the am no acids, cleaves the

bonds between the individual sugar residues. . . .

[A]lIl the sugars then are present unlinked to each

ot her as individual nonosaccharides. They can be

| abel ed and separated by sone chromat ographi ¢ net hod.

So that, say the sialic acids are separated fromthe N

acetyl gl ucosam nes and Fucose and so forth.

Trial Tr. at 621:15-24. Once all of the sugars are separated and
identified, their relative distribution can be calculated. |d.

at 621:24 to 622:1. In particular, one type of sugar is
designated as one, and the other sugars are conpared by their
abundance in relation to the standardi zed sugar. [|d. at 622:1-5.
In the nonmencl ature of the patent specification, one can identify
t he carbohydrate constitution val ues expressed as nolar ratios of
t he carbohydrates in the product. Trial Ex. 1 at 28:56-58.

Using this nethod, the patent reveals that the reconbi nant EPO

product contains a higher ratio of N-acetylneuramnic acid (.998)
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than the urinary EPO product (.930).3% 1d. at 28:56-66. This
difference in the carbohydrate constitution values between the
reconbi nant and urinary EPO glycoproteins is “consistent wwth the
Western bl ot and SDS- PAGE anal ysis descri bed above.” [d. at

28: 66-67.

Dr. Cumm ngs al so conducted experinments in order to
determ ne whether there are glycosyl ation differences between
TKT' s product and urinary EPO  Trial Tr. at 629:18-23. He
concl uded that “the reconbi nant erythropoietin nmade by TKT is
clearly different in glycosylation fromthe naturally occurring
erythropoietin in human urine.” 1d. at 629:18-20. Specifically,
Dr. Cumm ngs performed both SDS- PAGE and Western bl ot anal yses
and | EF experinents to conpare the products. See id. at 629:25
to 630:9, 648:19-21.

Hi s SDS- PAGE and Western bl ot anal yses indicate that HVR4396
has a hi gher apparent nol ecul ar weight than the naturally

occurring EPO and that the difference is due to differences in

3¢ The patent also reports an erroneous Hexose value for the
CHO deri ved EPO product (15.09) conpared to the urinary derived
EPO product (1.73). Trial Ex. 1 at 28:56-66. Dr. Cumm ngs ex-
pl ained that “it would be obvious to anybody else in the field
who | ooks at these values” that the reconbi nant product’s Hexose
val ue was erroneous because neither he nor anybody el se that he
knew had ever seen such high Hexose content in a glycoprotein.
Trial Tr. at 623:5-9, 17-19. Apparently, because sugars are
preval ent -- our clothes are nade of glucose which is a Hexose --
contam nation of the carbohydrate analysis can occur. [|d. at
623: 11-16. Dr. Cunm ngs suspected that such contam nation ex-
pl ai ned the hi gh Hexose val ues reported in the patent specifica-
tion. 1d. at 623:16-19.
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gl ycosylation. |1d. at 630:5-9. Follow ng the techni ques
described in the Angen patent specification, Dr. Cumm ngs ran the
SDS- PACGE gels both prior to and after deglycosyl ation treatnment
with sialidase and endogl ycosi dase. See id. at 631:8-15. After
degl ycosyl ation, the nobility of the conpared proteins was
substantially simlar, raising the inference that differences in
mgration on the initial gel were due to differences in

gl ycosylation. |1d. at 631:13-21. Dr. Cumm ngs repeated the
experinments and obtained simlar results |leading to the sane
conclusion: TKT s EPO product has glycosylation which differs
fromthat of human urinary EPO  See id. at 645:17 to 648: 20.

I n conducting | EF experinents, Dr. Cunm ngs conpared HVR4396
with urinary EPO 1d. at 649:11-14. The urinary EPO travel ed
farther down the gel than the reconbinant EPO indicating that the
urinary EPOis nore acidic than HVR4396's EPO. 1d. at 649:15-17.
Dr. Cunm ngs concluded that these results were consistent with
the SDS-PAGE results indicating that TKT' s reconbi nant EPO i s
gl ycosylated differently (probably due to the sialic acids) than
urinary EPO 1d. at 649:17-21.

If left undisturbed by effective cross-exam nation or
credi ble contradictory evidence, Dr. Cumm ngs’ testinony
regardi ng his experinents woul d di scharge Angen’s duty of show ng
by a preponderance of the evidence that HVR4396 has gl ycosyl ati on

which differs fromthat of human urinary EPO. In such a
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scenario, a finding of literal infringenment as to this claim
[imtation in the 933 patent would follow TKT, however, nade
great headway on these matters and, in the end, cast so nuch
doubt upon Angen’s proof that a finding of no literal
i nfringenment is warranted.

Though ultimatel y deened unpersuasive, TKT first argued that
t he SDS- PAGE experinents its expert conducted, which conpared GA-
EPO with urinary EPO sanples, revealed no difference in
gl ycol syl ati on because there was no detectable difference between
the mgration of GA-EPO and two of the urinary EPO sanples. See
Trial Exs. 138, 139, 2012, 2451, 2452; Trial Tr. at 2319:10 to
2321:5, 2340:20-23; Strickland Designated Dep. (Sept. 14, 1999)
at 288-356. In particular, TKT conpared GA-EPO sanples with
urinary EPO sanples prepared by Dr. Tom Strickland foll owi ng the
M yake procedure referenced in the patent. See Trial Exs. 138,
139, 2012; Strickland Designated Dep. (Sept. 14, 1999) at 288-
356. TKT conpared GA-EPO to two urinary EPO sanples (uePO2 and
UEPG3) purified fromthe 17 mM DEAE-agarose fraction and a
urinary EPO sanple (uEPOL) purified fromthe 30 mM DEAE- agar ose
fraction. Trial Tr. at 2316:10 to 2319:9, 2343:5-15. TKT
contends that because there was no detectable difference between
the mgration of GA-EPO and the uEPO2 and uEPQG3 urinary EPO

sanples, their glycosylation nust be identical.
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TKT's contention fails as a matter of logic. The fact that
Dr. Strickland s experinments reveal that the GA-EPO and two
urinary EPO sanples mgrated an equal distance does not inply

that their glycosylation is the sanme. Rather, one can infer only

fromthis that the apparent nol ecul ar wei ghts of these

gl ycoproteins is the sane. See id. at 581:21-24. 1In order to
make the additional inference that the two proteins have the sane
gl ycosyl ation, one nust first treat the glycoproteins with
enzynes that cause deglycosylation, and then these degl ycosyl ated
products must be run through the SDS- PAGE gel and conpared. See

id. at 582:8-11, 592:14-20. |If the deqglycosylated products

travel down the gel the sane distance (inplying an equival ent
apparent nol ecul ar weight), only then one can infer that the fact
that the GA-EPO and two urinary EPO sanples mgrated an equa
di stance was not due to a difference in glycosylation. TKT
failed to do this latter step, making Strickland s experinent
i nconcl usive as to whether the glycosylation of the GA-EPO and
urinary EPO differs. Thus, the Court finds TKT s SDS- PAGE
experinments involving GA- EPO and uEPO unpersuasive in rebutting
Anmgen’s prima facie show ng through Dr. Cumm ngs of glycosyl ation
di fferences between GA- EPO and urinary EPO

TKT' s second tack, however, leads it through the breakers
and into a safe harbor. In short, TKT' s evidence shows t hat

different urinary EPO sanples can thensel ves have gl ycosyl ation
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di fferences depending on how they are purified. As a result, Dr.
Cumm ngs’ evidence that GA-EPO differs fromone type of urinary
EPO is insufficient as matter of fact to prove litera

i nfringenent.

Returning to the clai mlanguage, as construed by the Court,
“human urinary erythropoietin” contains no limtation as to the
source, purity, or nethod of preparation of the EPO ot her than
that it be “derived fromhuman urine.” Tr. of Markman Hr’ g, Vol
11 at 112; Trial Tr. at 702:9 to 703:18, 1843:1-11; supra
Section I1.J, at 42-44. The claimlanguage al so provides no
gui dance regarding levels of EPOvyield in or biological activity
of the urinary EPO preparation. Trial Tr. at 703:19 to 704:7
Mor eover, although the patent specification refers to different
urinary EPO preparations and nethods for purifying urinary EPQ
i ncludi ng the nethods of Myake et al. and Yanagawa et al., Trial
Ex. 1 at 7:3-23, 8:9-15; Trial Tr. at 633:5-21, 1978:12 to
1979: 6, 2731:12-14, in the portion of the patent specification
descri bing glycosylation experinents with reconbi nant and urinary
EPO products, no specific information is provided regardi ng how
to select a urinary EPO preparation for purposes of conparison
see Trial Ex. 1 at 28:33-50. Furthernore, the patent does not
speci fy which urinary EPO preparation ought be used as a standard
in determ ning whether a particular EPO sanple has gl ycosyl ati on

which differs fromthat of human urinary EPO.  Trial Tr. at 786:6
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to 787:11, 1846:23-25, 1978:12 to 1980:1, 1981:20 to 1982:1
Though a skilled worker m ght be able to guess, such an artisan
readi ng the 933 patent woul d not know which urinary
eryt hropoi etin preparation should be used as a standard i n nmaking
t he conparison described in the patent and called for by the
claims. See id. at 1981:20 to 1982:7.

This lack of direction regarding the selection of a urinary
EPO standard is inportant because different urinary EPO
preparations have different glycosylation due to the action of
“glycosyltransferases,” which are enzynes that add carbohydrate
structures to the EPO nol ecule, see id. at 575:12 to 577:15,
1847:13 to 1848:5. The EPO nol ecul e contai ns four carbohydrate
chains attached at specific amno acids on the protein. Denoted
by asterisks in Figure 6 of the patent, three of these four
chains are “N-linked” chains and are Iinked to the amno acid
arginine at positions 24, 38, and 83 of the EPO nol ecule, while
the fourth chain is an “Olinked” chain and is linked to the
amno acid serine at position 126. 1d. at 1962:22 to 1963:6. As
explained in greater detail during trial, the heterogeneity of
EPO gl ycosylation is manifested by differences in the nunber,
type, and arrangenent of the individual nonosaccharides that make
up the carbohydrate chains. See id. at 606:4-20, 759:19 to
767:18, 1847:13 to 1849:22, 1964:3 to 1966: 10. For exanple, al

ot her things being equal, an EPO preparation consisting of EPO
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nol ecul es that have a higher nunber of tetra-antennary structures
would mgrate differently on SDS-PAGE from an EPO preparation
consi sting of EPO nol ecul es that have a hi gher nunber of tri-
antennary carbohydrate structures. 1d. at 763:14 to 764: 1.

In addition, the use of different methods of purifying
erythropoietin results in different glycosylated erythropoietin
popul ations. TKT submtted evidence indicating, for instance,
that after undergoing ion exchange col um chromat ography, one
sanpl e of EPO separates into different glycosyl ated popul ati ons.
Id. at 1966: 14 to 1968:2, 2136:9-16, 2161:25 to 2162:13;
Strickland Designated Dep. (Feb. 8, 2000) at 71:5 to 72:10. 1In
fact, another of Angen’s patents describes the separation of EPO
nol ecul es that differ fromeach other by as few as one sialic
acid using ion exchange col umm chromat ography. See Trial Ex.
2130 at 14:57 to 15:4. In 1984, there were several other
purification nmethods available to ordinary skilled wrkers. See
Trial Exs. 42, 2012, 2233, 2235-36, 2247, 2252, 2333, 2440; Trial
Tr. at 632:13 to 634:1, 1846:19-22, 1970:6 to 1979:8, 2189:16 to
2190: 25, 2193:9 to 2194:15, 2197:2-19. The 1977 Myake et al.
publication, for exanple, describes the purification fromthe
sanme starting material of two honbgeneous urinary EPO
preparations (Fraction Il and Fraction II1A) that had about the
sane potency in terns of biological activity. See Trial Ex. 2012

at 5558, 5562-63. Fractions Il and Il1A, later knowmn as "™ and $
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urinary EPO, Trial Ex. 2439 at 2294; Trial Tr. at 772:25 to
773:5, 1972:2-6, had different carbohydrate conpositions and,
therefore, differed fromeach other in glycosylation, see Trial
Ex. 2023 at A45537; Trial Ex. 2439 at A25197; Trial Tr. 1972: 8-
16. Thus, these two uEPO preparations, though produced by the
sane procedure (Myake) and derived fromthe sane batch of
mat eri al, nonethel ess had different glycosylation.

Addi ti onal experinments conducted by Angen scientists in 1984
showed that different urinary EPO preparations had different
gl ycosylation. 1In the spring of 1984, in conjunction with
scientists fromKirin, Dr. Strickland purified EPO fromthe urine
of a single patient using a nodified Myake procedure. See Trial
Ex. 2013 at A 90211-48; Trial Ex. 2400 at A 95587; Strickland
Dep. (Sept. 13, 1999) at 86:13 to 88:23, 91:5-10. This urinary
EPO was referred to as “Lot 82" urinary EPO  Strickl and
Desi gnated Dep. (Sept. 13, 1999) at 88:2-12, 91:5-10. Dr. Joan
Egrie conducted a series of SDS-PACGE experinments conparing Lot 82
EPO with a uEPO received from Dr. Eugene Col dwasser.® Dr. Egrie
conpared the preparations side-by-side on the sane gel and
concl uded that the Lot 82 and CGol dwasser uEPO sanples m grated
differently on SDS-PAGE, with the Lot 82 material having a higher

mol ecul ar weight. See Trial Ex. 126 at A4719-23, A4724- 25,

3" Though Dr. Cummings criticized Dr. Egrie’s nethodology in
t hese experinents, the Court finds that the use of i odinated
sanples did not affect the results she obtained. Trial Tr.
807:25 to 808:9, 2293:10 to 2295: 25.
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A4743-49, A4758-65, A4788-93; Trial Ex. 2400 at A95587-98; Tri al
Ex. 2094 at A4913-21; Trial Tr. at 2287:6 to 2291:15. After
perform ng additional tests before and after treatnment with
enzynes effecting degl ycosyl ation, she al so concluded that this
difference in mgration was due to differences in glycosylation.
In particular, the Lot 82 and Gol dwasser uEPO m gr at ed
differently before enzymatic treatnent, and the two preparations
m grated the same after such treatnment. These tests confirned
that the difference in apparent nol ecul ar wei ght between Lot 82
and ol dwasser UEPO was caused by differences in glycosylation.
See Trial Ex. 126 at A4558-65; Trial Ex. 2400 at A95587, A95590-
91, A95593-98; Trial Tr. at 2290:1 to 2293:9. Dr. Egrie cane to
t he sane concl usi on when she conpared a commercially avail abl e
urinary EPO from Al pha- Therapeutics to Gol dwasser uEPO  See
Trial Ex. 126 at A4788-93; Trial Ex. 2400 at A95590-91.

Moreover, Dr. Egrie’s various SDS-PACGE experinments reveal that

di fferent uEPGCs have varying glycosylation. Trial Tr. at 2289:13
to 2294:9, 2294:22 to 2295:5. In light of this evidence, a
skilled artisan in 1984 woul d have understood that urinary

eryt hropoi etin sanples obtained using different purification

met hods coul d have different glycosylation. [d. at 1846: 12-25,
1966: 14 to 1967:1, 1970:10-25, 2303:9-17, see also Browne

Designated Dep. (Sept. 17, 1999) at 226:3 to 227:19. As a
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result, the glycosylation of human urinary erythropoietin was in
1984, and continues to be, a noving target.

The cl ai m | anguage of the ‘933 patent, however, presupposes
that the glycosylation of urinary erythropoietin is a fixed,
identifiable marker against which the glycosylation of
reconbi nant EPGCs can be nmeasured. Yet, how can one prove that a
reconbi nant EPO has gl ycosyl ati on which differs fromthat of
urinary EPO when the glycosylation of urinary EPO itself varies?
The Court need not answer this conundrum All that need be said
is that Angen’s show ng that GA- EPO has gl ycosyl ati on which
differs frombut one of the many heterogeneous urinary EPGCs is
insufficient to carry its burden of proving by a preponderance of
the evidence that TKT infringes this claimlimtation.
Consequently, the Court finds that HVR4396 does not literally
infringe Claim1l1l of the ‘933 patent.

Claim2 is dependent upon Claim1l and differs only in that
the gl ycoprotein product’s nol ecul ar wei ght, as neasured by SDS-
PAGE, must be higher than that of human urinary EPO.  Trial Ex. 2
at 38:22-25. Because of its dependency upon non-infringed C aim
1, the Court finds no literal infringement of Claim2. In
addition, the Court finds that Angen’'s evidence that the GA- EPO
has a hi gher nol ecul ar wei ght than urinary EPO suffers fromthe
sane deficiency as its proof regarding their differences in

gl ycosyl ati on because the nol ecul ar wei ghts of uEPGCs vary as
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well.®® A finding of literal non-infringenent of Claim2 of the
933 patent therefore foll ows.

Claim9 recites a “pharmaceutical conposition conprising an
effective anount [of] a glycoprotein product effective for
erythropoietin therapy according to Claiml1, 2, 3, 4, 5 or 6 and
a pharmaceutically acceptable diluent, adjuvant or carrier.”

Trial Ex. 2 at 39:1-4. Because, in this litigation, Cdaim9 is
dependent upon either Claiml1l or Caim2 and the Court has found
that GA-EPO literally infringes neither, so too with respect to

Claim9.% Thus, because Angen’s proof on the limtation

% Amgen’s Dr. Strickland attenpted to purify human urinary
EPO using the M yake nethod. See Trial Exs. 138, 139; Trial Tr.
at 2310:20 to 2311:4; Strickland Designated Dep. (Sept. 14, 1999)
at 288-356. Dr. Strickland discovered that the EPO separated
into two different fractions -- a 17 mMfraction and a 30 niM
fraction -- fromwhich he collected uEPO.  See Trial Ex. 139 at
AM 77 000101, AM 77 000138-42, AM 77 000152-53; Trial Ex. 2461,
Trial Tr. at 2311:7 to 2312:1, 2343:5-15. Dr. Strickland
separately purified EPO fromeach fraction and subjected the EPO
obtained therefromto SDS-PAGE. See Trial Ex. 139 at AM 77
000138-42, AM 77 000152-53; Trial Ex. 2012 at 5563; Trial Ex.
2316 at AM 77 000271-72; Trial Tr. at 2317:15 to 2318:19. These
SDS- PACGE experinments reveal ed that the EPO obtained fromthe 17
mM fraction mgrated nore slowy than that of the 30 nMfraction,
thus indicating the 17mM fraction’ s hi gher apparent nol ecul ar
weight. See Trial Ex. 139 at AM 77 000152-53; Trial Ex. 2316 at
AM 77 000271-76; Trial Tr. at 2312:2 to 2314:2; Strickland
Desi gnated Dep. (Feb. 8, 2000) at 57:24 to 63:6; Strickland
Desi gnated Dep. (Sept. 14, 1999) at 352:6 to 353:8. TKT also
conpared the 17 mM and 30 mM urinary EPO fractions on SDS- PAGE
and found that two 17 mMfractions (identified as uEPQ2 and
UEPG3) migrated nore slowy than the 30 nM purified sanple
(uEPQOL). See Trial Ex. 2447 at HVR806130; 2449-52; Trial Tr. at
2343:5 to 2344:21, 2351:14 to 2352:10.

3% But for its dependency upon non-infringed clains, judg-
ment of infringenment on Claim9 would be appropriate in |ight of
the evidence regarding the other limtations in daim9. HVR4396
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requiring the erythropoietin glycoprotein to have gl ycosyl ation
which differs fromthat of human urinary erythropoietin was
insufficient, the Court finds that all three of the asserted
claims of the ‘933 patent are not literally infringed.

Angen’ s evidence is also insufficient to show infringenent
under the doctrine of equivalents. Angen points to evidence
submtted during trial that tends to show that HVR4396 i s not hing
nore than a “me too” product. Trial Tr. 2231:9-10 (defining “nme
too” product as “one that sinply copies an existing product”).
Docunentary and testinonial evidence indicates that the goal of
the HVR4396 project was to make a product therapeutically
equi val ent, rather than superior, to Angen’s EPOCEN®. See Tria
Ex. 160 at HWVR 007088; Trial Ex. 162 at HVR 017347; Trial Ex. 165
at HVR 028663; Trial Ex. 166 at TKT 005008; Trial Ex. 170 at HWR
346024-26; Trial Ex. 173; Trial Ex. 180 at HWVR 305229; Trial EX.
196 at HWVR 042121; Trial Tr. at 2224:10-22, 2229:18 to 2230:11
2230: 22 to 2233:22, 2236:19 to 2240:2; Hancock Designated Dep. at
206: 22 to 209: 23; Fi ke Designated Dep. at 65:15-20. Moreover, it
appears that TKT achi eved nothing nore than equival ence: TKT

admtted to the FDA that its clinical trials show that HVR4396

Injection is a pharmaceutical conposition. See Trial Ex. 18 at

| NDOO0019; Trial Ex. 27 at |1 ND501303-04; Hancock Desi gnat ed Dep.
at 242:9 to 243:25, 282:8-21. It also contains an anmount of a

gl ycoprotein product effective for erythropoietin therapy. See
Tr. of Markman Hr’g, Vol. Il at 135:25 to 136:2. Finally,
HVR4396 | njection contains a phosphate buffer, which is a pharnma-
ceutically acceptable diluent. See Tr. of Sunm J. Hr' g (Apr.
26, 2000) at 65; Hancock Designated Dep. at 242:22 to 243:11
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and EPOGEN® are equivalent in their clinical properties, and that
patients given HVR4396 had nore negative reactions than those
gi ven EPOGEN®. See Trial Ex. 122 at HWVR 801225, 801229, 801231,
801233, 801281-83; Trial Ex. 123 at HWVR 801510; Trial Tr. at
492:8 to 493:1, 556:25 to 557:9, 1949:2 to 1953:2; Hahner
Desi gnated Dep. at 348:14 to 350:7, 351:20 to 352:20, 410:8 to
411: 15, 444:16 to 447:18; Hancock Designated Dep. at 251:25 to
253:10. Thus, the Court finds that HVR4396 has no denonstrable
advant ages over EPOGEN®R. See Trial Ex. 159 at HWVR 005237; Tria
Ex. 177 at HWVR 413257; Trial Tr. at 2229:15 to 2230: 11; Hahner
Desi gnated Dep. at 265:2-6; Treco Designated Dep. at 663:23 to
664: 17.

However, this geneneral finding is insufficient to establish
i nfringenment under the doctrine of equivalents. A claim
[imtation is equivalently present in an accused product if there
are only “insubstantial differences” between the Iimtation and

the correspondi ng aspects of the product. CAE Screenplates |Inc.

v. Heinrich Fiedler GVMBH & Co., 224 F.3d 1308, 1319 (Fed. G

2000). “The usual test of the substantiality of the differences
is whether the elenent in the accused conposition perforns
substantially the same function in substantially the sanme way to
obtain substantially the sane result as the clained elenent.”

Upj ohn Co. v. Miva Pharm Co., 225 F.3d 1306, 1309 (Fed. Cr

2000); see also Graver Tank Mg. Co. v. Linde Air Prods. Co., 339
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U.S. 605, 608 (1950). The Suprene Court has recently expl ai ned

in War ner-Jenkinson Co. v. Hlton Davis Chemcal Co., 520 U S. 17

(1997), that the doctrine of equivalents is |imted, however, so
that “[e]ach element contained in a patent claimis deened
material to defining the scope of the patented invention, and

t hus the doctrine of equivalents nust be applied to individual
elenents of the claim not to the invention as a whole.” 1d. at
29. Thus, in order to show infringenent under the doctrine of
equi val ents, one nust prove not only that the accused product is
generally equivalent to the patented product, but also that a

specific elenment of the accused product is substantially

equi valent to that sane el enent of the patented product.

The Court finds that Angen’s evidence regardi ng general
therapeutic simlarities between HVR4396 and EPOGEN® fails to
meet the Suprenme Court’s requirenent that plaintiffs asserting
the doctrine of equival ents nmust produce evidence with respect
“to individual elements of the claim not to the invention as a

whol e.” Warner-Jenkinson, 520 U S. at 29. None of this evidence

persuades the Court of the precise -- and nore salient -- point
that the claimtermrequiring glycosylation which differs from
that of human urinary erythropoietin is nmet equivalently by
HVR4396. Accordingly, it is insufficient to ground Angen’s claim

under the doctrine of equival ents.
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Anmgen did, however, present sonme evidence that noved cl oser
to the specificity required by the Suprenme Court. |In particular,
Angen presented evidence that any glycosylation pattern
di fferences between HVR4396 and EPOGEN® are rel atively
i nsubstantial. See Trial Ex. 168 at HVR 102737; Trial Ex. 171 at
HVR 314992; Trial Ex. 173 at TKT 006145; Trial Ex. 182 at
L002293; Trial Ex. 183 at L001918; Trial Ex. 197 at HVR 472507;
Trial Tr. at 2245:22 to 2252:23. Angen’s theory is thus: if the
gl ycosyl ati on of EPOGEN® differs fromthat of human urinary
erythropoietin and gl ycosyl ation differences between HVR4396 and
EPOGEN® are rel atively insubstantial, then the glycosyl ati on of
HVR4396 nmust simlarly differ fromthat of human urinary
erythropoietin. The theory itself is quite tenuous, and the
proof of it unpersuasive. Because Angen failed both to establish
the necessary facts by a preponderance of the evidence and to tie
t hese inferences together in a persuasive manner, the Court finds
that it failed to shoulder its burden of proof. Despite Angen’s
rapid bailing, the doctrine of equival ents does not rescue its
si nking infringenment ship. Consequently, the Court determ nes
that the ‘933 patent is not infringed.

3. The ‘ 080 Pat ent

The asserted independent clains of the ‘080 patent pertain
to erythropoietin glycoproteins that (1) have the in vivo

bi ol ogi cal activity of causing bone marrow cells to increase
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production of reticulocytes and red blood cells; (2) conprise the
mature erythropoietin amno acid sequence of Figure 6; and (3)
are either non-naturally occurring (Claim2) or isolated but not
fromhuman urine (Claim3). Trial Ex. 3 at 38:32-50. Dependent
Claim4 lays claimto a pharnmaceutical conposition conprising a

t herapeutically effective amount of the gl ycoprotein product
according to Clainms 2 or 3. 1d. at 38:51-53. As previously
expl ai ned, the Court found at the close of Angen’ s infringenent
case that the ‘080 patent was not literally infringed. See supra
Section IV.C. 1, at 61-66. Though defeated in the engagenent over
l[iteral infringenent, Angen has not retreated fromthe
infringenment battlefield. Instead, it sails on under the
doctrine of equivalents. |In analyzing whether each and every
limtation of the claimis literally or equivalently present, CAE

Screenplates Inc., 224 F.3d at 1318-19, the Court first addresses

those claimterns that are literally present in HVR4396

The Court has previously held or it is undisputed that
HVR4396 (1) is an “erythropoietin glycoprotein,” Joint Pretrial
Mem at 5, § 27; Tr. of Markman H'g, Vol. Il at 134:12-16,
136: 13-14; (2) has “the in vivo biological activity of causing
bone marrow cells to increase production of reticul ocytes and red
bl ood cells,” Joint Pretrial Mem at 5, T 24; Tr. of Markman

H'g, Vol. Il at 134:17-20, 136:15-16; see also supra Section

| V. E. 2, 127-28; (3) is not isolated fromhuman urine, Trial Ex.
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19 at 506, 547 (IND for HVR4396); see also Am Answer § 25
(admtting that GA-EPO is not isolated fromhuman urine); (4) is
a “non-naturally occurring” erythropoietin glycoprotein, see
supra Section IV.E 2, at 125-27; and (5) with respect to the
additional limtations contained in dependent C aim4, HVR4396
Injection is a “pharnaceutical conposition” conprising a
“therapeutically effective anount [of] an erythropoietin

gl ycoprotein product,” Joint Pretrial Mem at 5, § 26; Tr. of

Mar kman H’ g, Vol. Il at 130:17-20, 136:13-14; see also supra

Sections III.A 111.B

Claim2 of the ‘080 patent clains an “isol ated”
eryt hropoi etin glycoprotein having certain additional
characteristics. Trial Ex. 3 at 38:39. Although the Court did
not construe the term*®“isolated” during the Markman hearing, the
termis meaning can be inferred fromits use in the specification.
For exanple, the patent refers to “[i]nitial attenpts to isolate
erythropoietin fromurine,” Trial Ex. 1 at 7:3, and it later
states that “[o]ther isolation techniques utilized to obtain
purified erythropoietin involve i mmunol ogi cal procedures.” 1d.

at 7:43-44; see also id. at 11:15-19. After considering these

excerpts fromthe patent, Dr. Lodish testified that one of
ordinary skill in the art would understand the term“isolate” to
mean “to recover in pure form” Trial Tr. at 193:4 to 194: 3.

The Court agrees. The Court also agrees with Dr. Lodish that
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HVR4396 is isolated as that termis used in the patent. [d. at
211:22 to 212:2. The IND for HVR4396 identifies a conbination of
col um chromat ography and ultrafiltration steps to recover
erythropoietin in pure formfromits cultured cells. See Trial
Ex. 19 at | NDOO0O506. Thus, Anmgen has proven by a preponderance
of the evidence that HVR4396 literally neets the requirenent of
Claim2 that the erythropoietin glycoprotein be “isolated.”

Thus, the Court finds as matter of fact that all the
limtations in the asserted clainms of the ‘080 patent are
literally infringed by HVR4396 or HVMR4396 I njection except for
the limtation that the erythropoietin glycoprotein conprise “the
mature erythropoietin amno acid sequence of FIG 6,” Trial Ex. 3
at 38:36, 38:43, 38:48-49. The Court found previously that
because TKT's cells produce an erythropoietin glycoprotein
conprising a 165 am no acid sequence rather than the 166 am no
aci d sequence depicted in Figure 6, HVR4396 did not literally
infringe the asserted clains of the ‘080 patent. See supra
Section IV.C. 1, at 61-66. Angen contends, however, that this
claimlimtation is infringed under the doctrine of equival ents.
As a result, the question boils down to whether, despite having a
165 am no acid sequence, HVR4396 perforns substantially the sane
function in substantially the sane way to obtain substantially
the sane result as an erythropoietin glycoprotein containing 166

amno acids. The Court finds that it does and, consequently,
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concl udes that HWVR4396 infringes the ‘080 patent under the
doctrine of equival ents.

The question focuses narrowy on the effect of the arginine
at the 166 position of Figure 6. The 165 am no acid EPO sequence
of HVR4396 is identical to amno acids 1 through 165 in Figure 6.
See Trial Ex. 18 at | ND0O00019; Trial Ex. 23 at | ND002191; Tri al
Ex. 25 at | ND002357; Trial Ex. 29 at |1ND002470, 002480; Trial EX.
2299 at L7828; Trial Tr. at 175:19-25, 199:15 to 211:13, 213:2-
10. Likew se, the glycosylation sites of HVR4396 are identi cal
to those depicted in Figure 6. See Trial Ex. 25 at | ND002357;
Trial Tr. at 202:17-20. As a result, the only difference between
the am no acid sequence of HVR4396 and that of Figure 6 is the
addi tional am no acid, arginine, at position 166, or at the “C
termnus,” of Figure 6.

The Court finds that Angen has shown by a preponderance of
the evidence that the presence or lack of this arginine at the C
term nus of these glycoproteins does not nake them materially
different. An erythropoietin glycoprotein containing either
am no aci d sequence has the sanme conformational structure and
bi ol ogi cal activity. Inportantly, the Court finds that the |ack
of the arginine residue at the Cterm nus does not affect the in
vivo biological activity of the EPO product. To prove this
poi nt, Angen presented evi dence regarding a study conparing

erythropoietin lacking four amno acids normally found at the C
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termnus (163-166) and the normal protein, referred to in the
study as “wld-type.” See Trial Ex. 54 at | ND0O00181. Enpl oying
bi ol ogi cal assays, the researchers discovered that such changes
at the CGtermnus neither affect the biological activity of the
protein nor inhibit proper secretion fromthe cells. See id.;
Trial Tr. 214:6-22, 215:21 to 216:20. The clear inference from
this evidence is that if the glycoprotein is substantially the
sane when its last four am no acids are renoved, then the absence
of but one of these four should not cause any significant
differences. Trial Tr. at 214:20-22. The Court accepts this
inference and is persuaded by it.

In reaching his conclusion that the argini ne does not
materially affect the erythropoietin glycoprotein, Dr. Lodish
relied upon an article that identified the portions of the
erythropoietin protein that are inportant for binding to the EPO
receptor. See id. at 218:9 to 219:10. According to Dr. Lodish,
t he paper concludes that the C-term nus does not formpart of the
binding site. 1d. at 219:1-3. As a result, one of ordinary
skill in the art “woul d expect small changes at the C term nus
woul d have no effect on the binding property.” 1d. at 219:4-5.
Simlarly, Dr. Lodish relied upon experinents perforned at Angen
that, according to him showed that an erythropoietin
gl ycoprotein containing an argi nine residue at position 166

functions in the sane way to achieve the sane result as an
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erythropoietin glycoprotein |acking the arginine. See id. at
219:11 to 220:2, 223:10-11. The Court credits Dr. Lodish's
testinmony on these matters.

TKT attenpted to whittle away at Angen’s evi dence on
equi val ence. On cross-examnation, Dr. Lodish admtted that a
change in the am no acid sequence of a protein can in many cases
have adverse i mrunol ogi cal effects in the clinical use of that
protein. See id. at 501:12-21. TKT also elicited testinmony from
Dr. Kingston explaining that a change in even just one amno acid
can have a significant effect on the clinical function of a
protein. 1d. at 1245:22 to 1246:3. Wile these general
statenents may be true, they are ineffective in rebutting Anmgen’s
nore precise evidence specifically tailored to slight variations
in the am no acid sequence of erythropoietin. Simlarly, TKT s
evi dence conparing GA-EPO to Angen’s EPOGEN® is either irrel evant
or too speculative to warrant the Court to find that GA-EPO i s
significantly different from EPOGEN®, and nore inportantly, that
any such difference is due to GA-EPO s absence of the arginine at
position 166. See Trial Ex. 122 at HVR 801231; Trial Tr. at
2225:15 to 2227:17.

Thus, the Court finds that Angen has proven by a
pr eponderance of the evidence that, despite |acking the arginine
at position 166, HVR4396 perforns substantially the same function

in substantially the sane way to obtain substantially the sane
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result as an erythropoietin glycoprotein containing 166 am no
acids. Consequently, Angen has proved that HVR4396 neets each of
the limtations of the asserted clainms of the ‘080 patent either
literally or by equival ence.

In order to reach this conclusion, the Court necessarily
rejects TKT's contention that prosecution history estoppel
precl udes Angen’s reliance on the doctrine of equivalents. TKT
argues that during the prosecution of the ‘080 patent, Angen
added the limtation “the mature erythropoietin amno acid
sequence of FIG 6” to distinguish its glycoprotein clains from
those of the already issued ‘933 patent, which were not |limted
by a precise amno acid sequence. |In particular, follow ng an
interview with Exam ner Martinell in Decenber of 1996, see Tri al
Ex. 3 Tab 4, Angen anended the pending clainms to limt the
gl ycoprotein clained to one having the mature erythropoietin
am no acid sequence of Figure 6, see Trial Ex. 3 Tab 6 at 162.
In submtting these anendnents, Angen specifically told the
Patent Ofice that the added limtation distinguished its pending
080 clains fromthose of the ‘933 patent: “Applicant notes that
clains 69, 70 and 71 [,corresponding to issued Clains 1, 2, and 3
of the ‘080 patent,] all differ in scope fromglycoprotein claim
1 of US. 5,547,933 in specifying that the clainmed subject matter
conprises the mature human erythropoi etin sequence of Figure 6.~

Id. at 164.
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The Court finds, however, that estoppel is inappropriate in
this circunstance because Angen did not add this claimlimtation
in an attenpt to overcone a rejection, to avoid prior art, see

VWar ner -Jenki nson Co. v. Hilton Davis Chem Co., 520 U S. 17, 30-

31 (1997), or indeed for any reason related to the statutory

requi renents for a patent. See Festo Corp. v. Shoketso Kinzoku

Kogyo Kabushiki Co., Ltd., No. 95-1066, 2000 W. 1753646, at *6

(Fed. Cir. Nov. 29, 2000) (noting that prosecution history
estoppel is not limted to avoiding prior art but includes any
reason that relates to the statutory requirements of a patent).
The limts of the doctrine of prosecution history estoppel were

recently explained by the Suprene Court. |In Warner-Jenkinson,

the petitioner, not unlike TKT here, sought to extend the theory
such that “any surrender of subject matter during patent
prosecution, regardl ess of the reason for such surrender,

precl udes recapturing any part of that subject matter, even if it
is equivalent to the matter expressly clained.” 520 U S. at 30.
The Suprene Court responded:

But petitioner reaches too far in arguing that the
reason for an amendnent during patent prosecution is
irrelevant to any subsequent estoppel. In each of our
cases cited by petitioner and by the dissent bel ow,
prosecution history estoppel was tied to anmendnents
made to avoid the prior art, or otherwi se to address a
specific concern -- such as obvi ousness -- that
arguably woul d have rendered the cl ai med subject matter
unpat ent abl e.
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Id. at 30-31. After quickly reviewing a handful of its estoppel
cases, the Suprene Court continued:
It is telling that in each case this Court probed

t he reasoning behind the Patent O fice’ s insistence

upon a change in the clains. In each instance, a

change was demanded because the claimas otherw se

witten was viewed as not describing a patentable

invention at all -- typically because what it described

was enconpassed within the prior art. . . . Qur prior

cases have consistently applied prosecution history

estoppel only where cl ai ns have been anended for a

limted set of reasons, and we see no substantial cause

for requiring a nore rigid rule invoking an estoppel

regardl ess of the reasons for a change.

Id. at 31-32. Thus, Angen’s evidence under the doctrine of

equi valents is not defeated by the nere fact that Angen’s
anmendnent added the limtation that the clai med gl ycoprotein have
the mature erythropoietin am no acid sequence of Figure 6.

The Court nust instead endeavor to identify the reason such
[imtation was added. This search for purpose is nmade nore
difficult where, as here, there is nothing in the file wapper as
of the date of the amendnment indicating that the clains were
obj ectionable to the Patent Ofice. Such a notice followed by
amendnment woul d, of course, raise the inference that the
subsequent anendnent was intended to address the Patent O fice’s
preci se concern. Absent such clear history, however, the search

for the purpose of the anendnent becones nore thorny.

Nonet hel ess, accordi ng to Warner-Jenki nson, Angen bears the

burden of show ng that the anmendnment was not submitted “to avoid

the prior art, or otherwi se to address a specific concern -- such
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as obvi ousness -- that arguably woul d have rendered the clai ned
subject matter unpatentable.” 1d. at 30-31.

Reviewing the file wapper, it appears that the anmendnent
was submtted for the not uncommon purpose of distinguishing the
| anguage of the 080 clains fromthat of the glycoprotein clains
of the ‘933 patent. By stating that the clains of the ‘080
patent “differ in scope fromclaim1l of U S Patent 5,547,933 in
specifying that the [clains of the ‘080 patent contain] the
mat ure erythropoi etin sequence of Figure 6,” Trial Ex. 3 Tab 6 at
164, Angen was sinply directing the Patent O fice to claim
| anguage that denonstrated that “same invention” type double
patenting did not apply. By this anmendnent, Angen was not
attenpting to distinguish the clains of the ‘080 patent from
prior art because, due to the fact that both the 080 and the
‘933 patents arise froma comon disclosure, the ‘933 patent is
not prior to the ‘080 patent. Instead, Angen was nerely
exercising its long-accepted right to press alternative clains
covering different aspects of its invention.

Nor does Angen’s term nal disclainer give rise to estoppel
Angen filed a termnal disclaimer, causing the termof the ‘080
patent to end on the sane day as the termof the 933 patent, for
t he purpose of nooting any possible non-statutory, obviousness-
type double patenting rejection. See id. One m ght expect that

such an attenpt to avoid an objection relating to double
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patenti ng woul d be grounds for estoppel. Yet term nal

di sclaimers do not operate to effect estoppel: the filing of a
term nal disclainmer sinply serves the statutory function of
removing the rejection of double patenting, and raises neither
presunption nor estoppel on the nerits of the rejection. Quad

Envtl. Techs. Corp. v. Union Sanitary Dist., 946 F.2d 870, 874

(Fed. Cir. 1991); see also Woster Brush Co. v. Newell Operating

Co., No. 99-1393, 2000 W. 748074, at *5 (Fed. Cr. June 9, 2000)

(unpubl i shed opinion); Sash Controls, Inc. v. Talon, L.L.C , Nos.

98-1152, 98-1182, 1999 W 110546, at *3 (Fed. Cr. Jan. 27, 1999)
(unpubl i shed opinion).* There is no indication in the Federa
Circuit’s recent Festo decision that this limtation to estoppel
is no longer good |aw. W thout additional evidence, the Court
will not infer fromthe term nal disclainmer that Anrgen sought to
overconme a neritorious prior art rejection.

At its core, what estoppel seeks to prevent is reliance upon
the doctrine of equival ents when the prosecution history makes
clear that the patentee abandoned the precise aspect of a
conpetitor’s product that infringes by equivalency. Only in this

circunstance is it fair tolimt the effective scope of the

40 For the propriety of citing an unpublished opinion, see
Anast asoff v. United States, 223 F.3d 898, 899-905 (8th Cr.) (R
Arnol d, J.) (holding that unpublished opinions have precedenti al
effect), vacated as nmpbot, No. 99-3917, 2000 WL 1863092 (8th Cr
Dec. 18, 2000), G ese v. Pierce Chemcal Co., 43 F. Supp. 2d 98,
103 (D. Mass. 1999) (relying on unpublished opinions’ persuasive
authority), and Richard S. Arnold, Unpublished Qpinions: A
Comment, 1 J. App. Prac. & Process 219 (1999).
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clainmed invention. Sinply put, the evidence does not show that
t he patentee abandoned gl ycoproteins having a mature
erythropoietin am no aci d sequence of 165 residues for the

pur pose of avoiding prior art, obviousness, or any other
patentability reasons. Thus, Angen has net its burden under

War ner - Jenki nson. As a result, the Court will not estop Angen

fromcontending that HVR4396 infringes the Figure 6 |[imtation by
equi val ency. Therefore, in light of its earlier findings that
HVR4396 neets each imtation either literally or by an
equi val ent, the Court concludes that HVR4396 infringes the
asserted clains of the ‘080 patent.

F. The Renmi ni ng Def enses*

It is appropriate again to pause for a nonent to enphasize
the i nportance of the particul ar procedural approach that this
Court used in conducting the Markman hearing. Because this Court
conducted its claimconstruction independent of rather than in
the context of the infringement issues raised in the sumary
judgnent hearing, it avoided any risk of conflating the |egal
i ssue of claimconstruction with the factual issue of
infringenment. This case provides an ideal exanple of the

magni t ude of the consequences of such conflation.

41t will be recalled that the Court rejected TKT s
antici pati on and obvi ousness defenses at the close of its case
pursuant to Federal Rule of Civil Procedure 52(c), setting out
its findings and rulings in Section IV.D., at 75-110. TKT s
remai ni ng defenses are addressed in this section.
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Had this Court constructed Angen’s claimlanguage in the
context of the issues of infringenent, the risk of “neatly”
di sposing of the case by narrowy construing Anrgen’s clainms would
have | oonmed very large. |Indeed, had the Court narrowl y construed
Angen’ s clains, this already overl ong opinion wuld have | ong
been at an end because infringenent would nost |ikely have been
deci ded on the summary judgnent record, |eaving TKT free and
clear as a non-infringer and Angen (though |losing this case)
woul d have retained its patent nonopoly against all other coners.
However, by conducting its claimconstruction independent of the
i ssues of infringenent, this Court was not even tenpted by such a
narrow construction; rather, the Court properly perfornmed its
judicial function of |egal construction by giving credence to the
plain and ordinary nmeaning to one skilled in the art of Angen’s
clains despite the breadth of such a construction.

It is only by walking the line strictly between | egal
construction and fact finding that this Court has stunbl ed upon
t he conpl ex factual questions that are presented in this opinion.
Now that the Court has found TKT to be an infringer under the
Court’s broad claimconstruction of Angen’s clains, that very
construction provides TKT with a strong riposte -- to destroy
Angen’ s patents entirely, even though this nmeans opening the
field to not only TKT, but also the world. The stakes in this

phase of the battle are thus infinitely higher. Thus far, Angen
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has | argely secured the broad patent protection it has clained. %
A failure in this phase of the case could prove fatal, however
as it would extinguish Angen’s patent protection altogether.

As the contending parties sail into the cul mnating nel ee,
however, Angen is aided by two strong, though not inpregnable,
| egal principles. First, as the owner of issued patents, Angen
is entitled to the “presunption of validity.” The presunption of
validity is, in patent law, not a true evidentiary presunption at
all, i.e. an aid to proof that vani shes once the opponent
produces evidence to rebut the presuned fact. Fed. R Evid. 301;

WIlliam G Young et al., Massachusetts Evidentiary Standards 44

(2000); see also Paul J. Liacos et al., Handbook of Massachusetts

Evidence §8 5.5.3, at 230 (7th ed. 1999). Rather, the presunption
of validity shifts the burden of proof to TKT and places on it
not only the burden of going forward but al so the burden of

persuasion itself. See Canon Conputer Sys., Inc. v. Nu-Kote

Int’l, Inc., 134 F.3d 1085, 1088 (Fed. Cr. 1998). Moreover, in

order to overcone the presunption of validity, TKT nmust convince
the Court, not by a fair preponderance but by clear and
convi nci ng evidence, to adopt one or nore of its defenses. Sibia

Neur osci ences, Inc., v. Cadus Pharm Corp., 225 F.3d 1349, 1355

42 Because it can be clained that Angen’s broad patent
nonopol y serves as a “bl ocking” patent to prevent advances in
research and devel opnent by others, sonme commentators claimthat,
inlieu of licensing, a doctrine of patent “fair use” ought be
devel oped. See, e.qg., Maureen AL O Rourke, Toward a Doctrine of
Fair Use in Patent Law, 100 Colum L. Rev. 1177, 1192-93 (2000).
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(Fed. Gr. 2000). As will be seen in this nost conplex case, at
least in part, it is this heightened standard of proof to which
Anmgen ultimately clings as a piece of flotsam anong the w eckage
of its evidentiary presentation.
1. | nequi t abl e Conduct

TKT rigorously contends that Angen’s patents ought be
decl ared unenf orceabl e because they were obtained as a result of
i nequitable conduct. In order to obtain a patent, an applicant
must first persuade the Patent O fice, and nore precisely its
Exam ner, that the applicant invented a patentable invention.
During the course of this period of negotiation between the
applicant and the Patent O fice, the applicant provides
significant information to the Patent Ofice in an attenpt to
prove that the patent should issue. As one m ght expect, for the
Patent Ofice to determne intelligently whether a patent should
i ssue, an applicant nust disclose all information known to be
material to patentability. Thus, when the applicant ultimtely
obtains the patent, but does so by either w thholding materi al
information from or by m srepresenting material facts to, the
Patent O fice while possessing the intent to deceive the Patent

O fice, the patents are rendered unenforceable. Baxter Int’'l,

Inc. v. MGw, Inc., 149 F.3d 1321, 1327 (Fed. Cr. 1998).

To prove the defense of inequitable conduct, a defendant

must show that the patentee withheld material information from
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the patent exam ner or submtted false material information, with
the intent to deceive or mslead the examner into allow ng the

patent. Upjohn Co. v. Mwval Pharm Corp., 225 F.3d 1306, 1312

(Fed. Cir. 2000) (citing Kingsdown Med. Consultants, Ltd. v.

Hollister Inc., 863 F.2d 867, 872 [Fed. G r. 1988]). Both

materiality and intent to deceive are independent el enents, each
of which nust be proven by clear and convincing evidence. See

Ki ngsdown, 863 F.2d at 872; see also Manville Sales Corp. v.

Paranbunt Sys., Inc., 917 F. 2d 544, 552 (Fed. Cr. 1990).

Information is material “‘where there is a substantial |ikelihood
that a reasonabl e exam ner would consider it inportant in
deci ding whether to allow the application to issue as a patent.’”
Upj ohn, 225 F.3d at 1312 (quoting 37 CF.R § 1.56 [1988]

[ amended 1992, 2000]); see also Milins PLCv. Textron, Inc., 48

F.3d 1172, 1179 (Fed. Cir. 1995).% A reference, however, need

43 This fornulation of the rule regarding materiality was in
force from1977 to 1992. 1In 1992 and again in 2000, the Patent
and Trademark O fice anmended Rule 56. The rule, as amended in
1992, provided that:

[I]nformation is material to patentability when it

is not cunmulative to information al ready of record

or being made of record in the application, and (1)

It establishes, by itself or in conbination with other
information, a prina facie case of unpatentability of
aclaim or (2) It refutes, or is inconsistent wth,

a position the applicant takes in: (i) Opposing an
argunment of unpatentability relied on by the Ofice, or
(ii) Asserting an argunment of patentability.

37 CF.R 8 1.56(b) (1992) (anended 2000). The Federal Circuit,
however, has nmade clear that this amendnent is not retroactive.
See Molins, 48 F.3d at 1179 n.8. As a result, because the
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not be disclosed to the examner if it is merely cunul ative of,
or less material than, other references already before the

exam ner . Upj ohn, 225 F.3d at 1312; Baxter Int’l, 149 F.3d at

1328. I n assessing intent, the Court should consider any

“evi dence indicative of good faith.” Kingsdow, 862 F.2d at 876.
Finally, and inportantly, the intent to deceive cannot be
inferred “solely fromthe fact that information was not

di scl osed; there nust be a factual basis for a finding of

deceptive intent.” Hebert v. Lisle Corp., 99 F.3d 1109, 1116

(Fed. Cir. 1996). Each of TKT' s various contentions will be
addressed in turn.*
a. The Gol dwasser Cinical Study

TKT contends that Angen’s representatives withheld fromthe
Patent O fice Dr. Gol dwasser’s urinary erythropoietin clinical
study. TKT argues that the study was relevant to the
patentability of CAaim1l1 of the ‘422 patent. In particular, TKT
all eges that the study reveals that Dr. Gol dwasser’s urinary

erythropoi etin preparation contained a therapeutically effective

prosecution of the patents-in-suit spanned the period from 1983
to 1999, and thereby straddl ed the amendnment of Rule 56, the
previ ous rul e governs the conduct of Angen’s agents between 1983
and 1992 and the subsequent rule governs the conduct of Angen’s
agents between 1992 and 1999.

4 The Court recogni zes that Angen objects to TKT' s pursuit
of a nunber of separate allegations of inequitable conduct
because, it argues, nmany of these allegations were not pled in
t he anmended answer or otherwise tinely disclosed to Angen such
that it could effectively prepare a defense. 1In light of the
substantive outcone of these matters, however, resolution of this
procedural dispute is unnecessary.
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anmount of in vivo biologically active erythropoietin. As such,
it constituted prior art that would have anticipated or rendered
obvi ous Angen’s pharnmaceutical conposition claimhad it been
appropriately disclosed by Angen’s representati ves.

Consequently, contends TKT, Caim1 of the *422 patent ought not
be enforced.

The Court is not persuaded. Inportantly, it appears to this
Court that, although Angen could have drawn nore attention to the
ol dwasser study, Angen actually did disclose it. Specifically,
during interference proceedings involving applications leading to
the patents-in-suit, Angen disclosed Dr. Gol dwasser’s sworn
testinmony before the United States International Trade Conmm ssion
(“ITC') to the Board of Patent Appeals and Interferences. 1In
that testinony, Dr. Col dwasser described the unavailability of
therapeutically effective amunts of EPO despite his abortive
trial with human urinary erythropoietin. See Trial Ex. 209 at AM
17 027722-23. Furthernore, the I TC Adm nistrative Law Judge,
Sidney Harris, referred to this testinony in his Initial
Determ nation Opinion. See Trial Ex. 101 at AM 17 027597. Angen
subm tted Judge Harris’ opinion to the Patent Ofice during
prosecution and the Exam ner, who was specifically provided with
a copy, reviewed the opinion and cited its findings of fact as

evi dence denonstrating the non-obviousness of Dr. Lin's clained
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conpositions. See Trial Ex. 102 at AM 17 027580-81; Trial Ex.
109 at AM 27 015059; Trial Ex. 2198 at 214-15.

TKT replies, however, that Anrgen may not rely upon its
di sclosure to the Interference Branch to satisfy its duty of
di scl osure during ex parte prosecution with an Exam ner. See

Mech. Plastic Corp. v. Raw plug Co., 14 U S. P.Q 2d (BNA) 1058,

1061 (S.D.N. Y. 1989); A.B. Dick Co. v. Burroughs Corp., 617 F

Supp. 1382, 1395 (N.D. I11. 1985), aff’d, 798 F.2d 1392 (Fed.

Cr. 1986); Gen. Elec. Co. v. United States, 206 U S. P.Q (BNA)

260, 280 (C. d. Trial Dv. 1979). In A B. Dick, for instance,
an applicant failed to disclose material prior art during initial
ex parte proceedings, cited the art during an interference, and
then again failed to cite the art during post-interference ex
parte prosecution. A B. D ck, 617 F. Supp. at 1392-93.
I nterestingly, the exam ner nonethel ess |earned of the art
w thout the applicant’s assistance. |1d. at 1392.
Not wi t hst andi ng the di sclosure during the interference and that
the exam ner actually learned of the art on his own, the district
court held that the subsequently issued patent was unenforceabl e
because of the applicant’s failure to call the prior art to the
exam ner’s attention:

[I]nitial disclosure of prior art in the interference

proceedi ng (as one of a large nunber of references in

one of a large nunber of exhibits) does not satisfy the

applicant’s duty of candor -- particularly where the
prior art had been undiscl osed for sone years before

164



that and | ater renai ned undi scl osed by the applicant at
the tinme he was urging i ssuance of the patent

Id. at 1397. The Federal Circuit affirnmed, noting that “The PTO

cannot realistically be thought of as the equivalent (say) of a

small law firmoffice, in which notice to one person may fairly
be deenmed notice to all. It is not necessarily true that the PTO
Exam ning Division will have access to proofs filed in the course

of an interference.” A.B. Dick Co. v. Burroughs Corp., 798 F.2d

1392, 1399 n.7 (Fed. GCr. 1986) (quoting A.B. Dick, 617 F. Supp.
at 1397).

This case is distinguishable, however, because here the
prosecution history denonstrates that the Exam ner revi ewed and
considered the Interference decision and record. After
resolution of the Interference proceedi ngs, Exam ner David L
Fitzgerald recorded on the file wapper of the application that
led to both the 933 and ‘080 patents, that he had received and,
for a two-nonth period, reviewed the Interference record and
deci sion. The Exam ner’s notes state:

Revi ewed parent file 675,298

Revi ewed Interference file #102, 334

Revi ewed published Intf. Decision (Fritsch v.
Lin) & Angen v. Chugai (18 U . S.P.Q 2d @016)

Cct - Nov 1993
Fitzgerald DL

Trial Ex. 2 Tab 58 at 715. Subsequent notations indicate that
t he Exam ning D vision understood the inport of the Interference

proceedings. 1d. Tab 34 at 405; see also id. Tab 23 at 284-87.
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TKT responds by arguing that the Court should not be persuaded
that disclosure to Exam ner Fitzgerald is sufficient since
Exam ner Martinell, rather than Exam ner Fitzgerald, was the
primary exam ner involved in issuing the patents-in-suit. The

Manual of Patent Exam ni ng Procedure, however, directs that a

previ ous exam ner’s searches and actions nust be given full faith

and credit by all subsequent exam ners. Mnual of Patent

Exami ning Procedure 88 704, 706.04 (7th ed. 1998). Thus, unlike

TKT's cited cases, the evidence here is clear that the Exam ning
Di vision reviewed and considered the Interference record and the
Board’ s decision. As aresult, in this case as in others,

di sclosure to the Interference branch satisfied Argen's duty of

candor to the Patent Office. See E.I. Du Pont de Nenpburs & Co.

v. Phillips Petroleum Co., 656 F. Supp. 1343, 1376 (D. Del.

1987), rev'd on other grounds, 849 F.2d 1430, 1439 (Fed. Cr

1988) . *

Adm ttedly, Angen neither submtted the actual scientific
data relating to the study to the Patent O fice nor extensively
descri bed the Gol dwasser study in any of its subm ssions.
Nonet hel ess, in this circunstance, its disclosures narrowy

di scharge its duty of candor. Beyond this, it is nore than clear

4 The Court also notes that the Board is the ultimte
arbiter of matters of patentability within the Patent O fice and
the exam ner is bound by the Board's decision. [In re Van Geuns,
946 F.2d 845, 847-48 (Fed. Cr. 1991); Dewez v. Schleiner, 2
US P.Q2d (BNA) 1636, 1637 (Bd. Pat. App. & Interf. 1987); see
also 37 CF.R § 1.198 (2000).
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to this Court that Angen’s representatives, by their disclosures,
were not deliberately hiding the study fromthe Exam ner.
Reference to the study was nade, and if the Exam ner believed
that further inquiry was required, the Exam ner could have
pursued it -- it was the Exam ner’s choice not to.

Mor eover, the CGol dwasser study is cunulative in the sense
t hat Angen had, in any case, clearly disclosed to the Patent
O fice that human urinary erythropoietin was biologically active
in vivo. The patent itself discusses at |ength the biol ogical
activity of natural human erythropoietin, including human urinary
erythropoietin. See Trial Ex. 1 at 5:48-53, 5:67 to 6:5, 7:10-
17, 33:19-31; 35; Trial Tr. at 2994:3-19, 2995:15 to 2996: 10.
The original filed Claim4l also reveals that Angen believed not
only that urinary EPO was biologically active, but also that it
had the sanme biological activity of Dr. Lin's invention. Tria
Ex. 2 Tab 1 at 110. Furthernore, the prosecution history makes
clear that the Patent O fice understood that “naturally occurring
EPO included human urinary EPO. See id. Tab 4 at 163 (“The
di scl osure of Myake et al., shows isolation and purification of
naturally derived EPO "). The Patent O fice initially rejected
original Caim4l on the basis that it was anticipated by M yake,
whi ch concerns the purification of human urinary EPO 1d. at
156, 163; see also Trial Ex. 35 at 5558; Trial Tr. at 2998:21 to

3001: 5, 3004:15 to 3005:2. Angen agreed that its reconbi nant EPO

167



and human urinary EPO had the sane in vivo biological activity,
but distinguished its EPO by differences in glycosylation as well
as differences in therapeutic effectiveness in treating patients
wth anema. See Trial Ex. 2 Tab 6 at 175, 181-82; id. Tab 11 at
224, 227. Angen also anended Claim4l to highlight the specific
in vivo biological activity characteristics shared by human
urinary EPO and the reconbinant EPO See id. Tab 6 at 172. In
[ight of this evidence, it seens clear that the Patent O fice
under stood that reconbinant and urinary EPO shared conmon in vivo
bi ol ogi cal effects. As a result, even if the Court agreed that
Dr. ol dwasser’s study showed a neani ngful increase in
reticulocyte and red blood cell production (a point which has not
sufficiently been proven), it would have nerely been cunul ati ve.
Mor eover, the CGol dwasser study is not particularly material.
At least two specific limtations of Claim1l of the ‘422 patent
essentially exclude Dr. CGoldwasser’s work. As the Court has
previ ously explained, there is no evidence that Dr. Col dwasser’s
urinary EPO went beyond biol ogical activity and acconpli shed
t herapeutic effectiveness, which is required by daim1l of the

‘422 patent.“* See supra Section IV.D. 1.c, at 94-98. Likew se,

“ |n an attenpt to escalate the materiality of the

ol dwasser study vis-a-vis Caim1l of the ‘422 patent, TKT

confl ates biological activity with therapeutic effect. In short,
TKT contends that because the Gol dwasser study presents data
regardi ng the biological activity of human urinary EPO and since
bi ol ogi cal activity is equivalent to therapeutic effects, the

ol dwasser study was highly relevant to the patentability of the
cl ai med pharnmaceutical conposition. This conflation, however, is
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Dr. Col dwasser’s study did not involve an EPO purified from
manmmal i an cells grown in culture, which is also required by C aim
1 of the 422 patent. Thus, in at |east these two respects, Dr.
ol dwasser’s study was immaterial to the claimTKT seeks to
def eat .

Most inportantly, TKT has failed to produce any persuasive
evi dence that causes the Court to doubt the integrity of the
i ndi viduals who bore the duty of shepherding the Angen patent
applications through the Patent and Trademark O fi ce.
Consequently, its charge of inequitable conduct utterly fails.
Dr. Lin testified that he knew that Dr. Gol dwasser had
adm ni stered urinary EPOto tw patients, but based upon the
information that Dr. CGol dwasser provided him Dr. Lin concluded
that urinary EPO was not therapeutically effective. See Trial
Tr. at 947:21 to 948:12, 1097:1-14, 1098:8 to 1099:15, 1102:5 to
1103: 2. In addition, those responsible for prosecuting the
patents | earned about the Gol dwasser study from Dr. Col dwasser’s
testinony before the ITC, which highly criticized the val ue of
the study. See Trial Ex. 209 at 22-24; Trial Tr. at 2925:9-21,
2961:19 to 2963:11. That the prosecuting attorneys understood
that the Gol dwasser study was a therapeutic failure negates an

alleged intent to deceive. 1In fact, these attorneys actually

i nappropriate, for these two phrases, though rel ated, have
entirely independent neanings. See supra Section IV.D. 1.c, at
94- 98.
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di scl osed the results of the study precisely because, in their

m nds, the failed test revealed a long felt need for

t herapeutically effective erythropoietin therapy. Thus, the
Court finds that Angen provided the CGol dwasser testinony and the
| TC decision to the Patent O fice because it believed that these
sources reveal ed that a therapeutically effective erythropoietin
product had not yet been obtained. Trial Tr. at 2963:1-11
2969:16 to 2970:2. There was no intent to deceive. As a result,
the Court concludes that TKT has failed to prove by clear and
convincing evidence that Claim1l of the ‘422 patent ought not be
enforced because it was issued due to inequitable conduct on the
part of Angen’ s agents.

b. Dat a Concerning dycosyl ation D fferences

TKT al so argues that the ‘933 patent shoul d be rendered
unenf or ceabl e because Angen m srepresented sone material data and
wi t hhel d other experinental data relating to glycosylation
di fferences between reconbi nant and human urinary erythropoietin.
Claim1l of the ‘933 patent covers erythropoietin glycoprotein
products having glycosylation which differs fromthat of human
urinary erythropoietin. TKT contends that Angen’s counsel knew
that certain tests reveal ed that reconbi nant and human urinary
EPCs were glycosylated to the sanme extent, but nonetheless failed
to disclose these tests to the Patent Ofice. Instead, Angen

continued to stand by its representations in the patent and press
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clains asserting glycosylation differences. See Trial Ex. 1 at
28:33-50; Trial Ex. 2161 at 8-9; Trial Ex. 2164 at 4; Trial Tr.

at 2862:5-18, 2879:12-25. |If, indeed, these tests truly reveal ed
that there were no detectable glycosylation differences between
the two types of EPGs, then TKT will have satisfied its burden of
proving materiality by clear and convincing evidence.

I n Novenber of 1984, M. M chael F. Borun, Angen’ s patent
counsel, received a package of information fromDr. Joan Egrie
that was later placed in a folder |abeled “Egrie Input.” Trial
Ex. 2400; Trial Tr. at 2836:9 to 2838:4, 2848:7-22. The Egrie
| nput included an SDS- PAGE gel that conpared COS-1 produced
reconbi nant EPO and Gol dwasser’s human urinary EPO standard.

Trial Ex. 2400 at 20; Trial Tr. at 2840:2 to 2841:10, 2842:9-16.
Dr. Egrie reported that these EPGs “have the sanme nol ecul ar

wei ght” and “that the reconbinant EPO is glycosylated to the sane
extent as the native protein.” Trial Ex. 2400 at 17, 22 ("Si ze
of Gene’s std. ~= size of COS cell-produced EPO as was seen in
the prior sections . . . .”"). The Egrie Input also included SDS-
PAGE gel s conparing CHO cell produced reconbi nant EPO and Lot 82
human urinary EPQ she expl ained that these gels indicated that
the differing EPGCs had the sane nol ecular weight. [d. at 5a, 9,
22 (“CHO cell material . . . is ~to Lot 82 EPQ. "). TKT contends
that both of these tests were material to patentability and were

intentionally shielded fromthe eyes of the Exam ner even as

171



Angen’s representatives were arguing to the Patent Ofice that
gl ycosyl ation differences were apparent. TKT contends that this
m srepresentati on was conpounded by Angen’s failure to correct
t he erroneous carbohydrate constitution values disclosed in the
patent. Trial Ex. 1 at 28:51-57.

TKT al so points to a nunber of Angen publications that
i kewi se reported that reconbi nant EPGs and human urinary EPGs
m grated identically on SDS-PACE gels and had the sane nol ecul ar
wei ght, suggesting that they were glycosylated the sanme. Trial
Ex. 2406 at 243, 248-49 (Vapnek study); Trial Ex. 2398 at 218
(Egrie study); Trial Ex. 137 at 696-98 (Browne study). TKT also
argues that sone of Angen’s FDA subm ssions contradicted its
argunents to the Patent Ofice. Trial Ex. 2023(b) at A 45481, A
45545 Fi g. 50-20, A 45557 Fig.50-26. The inference pressed by TKT
is that Anrgen, on the one hand, sought to put the FDA at ease by
claimng that the glycosylation of CHO produced reconbi nant EPO
was just like that of naturally-occurring human urinary EPO, but
on the other hand, attenpted to persuade the Patent O fice that
reconbi nant EPO was truly novel over human urinary EPO by
pointing to glycosylation differences.

Angen responds to these charges. First, the Egrie |Input was
di scl osed and considered by the Patent O fice. |In particular,
M. Borun testified that it had been disclosed during the Fritsch

V. in Interferences and used as an exhibit in the Angen v.
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Chugai litigation. Trial Tr. at 2863:9 to 2864:4; see also Trial
Ex. 105 (Egrie Input File, DX 316 in Gv. Action No. 87-2617-Y);
Trial Ex. 206 at AM 17 057546-54, AM 17 05635-59 (Notice pursuant
to 37 CF.R 8 1.682[a] and O fer of Oficial Record Regarding
Testinmony of Egrie and Attachnments submtted to the Patent O fice
in the Interferences). For exanple, Angen submtted to the Board
of Patent Appeals and Interferences a declaration of Dr. Egrie
descri bi ng her various experinents, including the disputed SDS-
PAGE experinments and the rel evant | aboratory notebook excerpts.
Trial Ex. 2309 at AM 17 034807-09; see also Trial Exs. 104, 216

217, 2118 (Lin Exs. 114-17 from FEritsch v. Lin, Interference Nos.

102, 096, 102,097, and 102,334). Lin’'s Exhibit 115, for exanple,

i ncl uded pages sixty-five to seventy of Egrie Laboratory Notebook
No. 633, Trial Ex. 104, and page sixty-nine of this notebook
showed results from conpari sons bet ween CHO produced EPO and

vari ous UuEPO products. [d. at AM 17 079278. As already

determ ned, Angen’s disclosure during the Interference
proceedi ngs discharges its duty of disclosure to the Exam ning
Division as well.

Angen al so denies TKT's claimthat it failed to disclose
publ i cati ons concl udi ng that r EPO and uEPO gl ycosyl ation are the
sane. In an anendnent filed on February 16, 1995, Angen i ncl uded
a declaration by Dr. Cunm ngs and attached a copy of the Browne

publ i cation, which TKT alleges was withheld fromthe Patent
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Ofice. Trial Ex. 210 at AM 27 020914, AM 27 020922, AM 27
021116. The Browne publication in turn cites an Egrie
publication. [d. at AM 27 021119. The Browne publication
expl ai ns that rEPO produced fromboth COS-1 and CHO cel |'s
“mgrate identically” or are “indistinguishable.” 1d. at AM 27
021119, AM 27 021121. Angen repeatedly cited this publication
t hroughout the prosecution of the patents-in-suit. Trial Ex. 3
Tab 7 at 182; Trial Ex. 4 Tab 10 at 181; Trial Ex. 5 Tab 10 at
209; Trial Ex. 6 Tab 27 at 266-501; Trial Ex. 6 Tab 36 at 559;
Trial Ex. 137 Fig.4. Furthernore, in his declaration, Dr.
Cumm ngs di scussed the Egrie publications and stated that the
gels therein showed only that rEPO and uEPO were “sim | ar but not
identical” in their mgration on SDS-PACE. Trial Ex. 210 at AM
27 020644. The Court finds that in specifically identifying the
Browne publication and di scussing the Egrie publications, Angen
informed the Patent Ofice that these tests (and the concl usions
derived therefrom) were circulating within the field. %

Addi tionally, Angen made di scl osures regardi ng r EPO and uEPO
mgrating identically during the Interference proceedings. Trial
Ex. 97 (Interference Lin Ex. 218); Trial Ex. 111 (Interference

Lin Ex. 396); Trial Ex. 112 at AM 17 028197-208 (Lin's Notice IV

47 In any event, there is considerable doubt that the
aut hors’ conclusions were justified in light of the gels. See,
e.qg., Trial Ex. 137 at 698; Trial Ex. 2399 at AM 49 028390; Tri al
Ex. 2398 at AM 47 012012-13; Trial Tr. at 684:4 to 686:15, 746:12
to 757:20, 1048:25 to 1057:24, 2379:10 to 2384: 8.
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submtted in Interferences); Trial Ex. 113 at AM 17 024642-57
(“Publication 16,” attached to Lin’s Notice I1V); Trial Ex. 218
(Notice IV by Lin submtted in Interferences). Moreover,

al though the ultimate issue for determnation differed, the sanme
al l egations nmade here by TKT with respect to Dr. Egrie’ s work
were resolved in favor of Angen by the Patent O fice during the

Interference proceedings. Fritsch v. Lin, 21 U S. P.Q 2d (BNA)

1739, 1741-42 (Bd. Pat. App. & Interf. 1991); Trial Ex. 110 at 36
(8/12/91 Fritsch Reply Brief, Paper No. 169 in Interference No.
102,334); Trial Ex. 214 at AM 17 003716 (Fritsch Proposed

Fi ndi ngs of Fact VI-17 at 227). Inportantly, as expl ai ned above,
the prosecution history reveals that the Exam ning Division of
the Patent O fice reviewed the Interference record and the
Board’s decision, as it is required to do.

As for the allegations regarding disclosures to the FDA
Angen points out that the sanme gel that had earlier been
submtted to the FDA (as well as the related conclusion that rEPO
and uEPO m grate identically) was disclosed in the 1986 Egrie
publication during the Interference. Trial Ex. 218 at AM 17
028197-208 (Lin Notice IV attaching Egrie et al., 172

| munobi ol ogy 213-24 [1986]); see also Trial Ex. 207 at AM 17

049294-314 (Fritsch Ex. 399 fromFritsch v. Lin, Interference
Nos. 102,096, 102,097, and 102,334). TKT' s expert w tness, Dr.

Phillips W Robbins also admtted that Angen later told the FDA
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that there were differences in glycosylation between its r EPO and
uEPO. Trial Tr. at 1999:10 to 2001:5. Thus, TKT s
representation that Anmgen was maintaining self-serving and
conflicting nessages to the FDA and the Patent Ofice is itself
somewhat m sl eadi ng.

At the sane tinme, TKT has provided no evidence tending to
show that the SDS- PAGE data set out in the patent was fal se or
m sl eading. M. Borun received the data fromDr. Lin or nenbers
of Dr. Lin's staff and after M. Borun drafted the patent
application, Dr. Lin reviewed and approved it. Trial Tr. at
1060: 5- 13, 2831:8-17, 2846:1-10, 2850:2-7; Borun Dep. at 26-27,
69-71. M. Borun, neanwhile, has no recollection of the Egrie
| nput document, which was produced fromthe files of his firm
Trial Tr. at 2836:37, 2848:7-22. 1n asserting the charge of
i nequi t abl e conduct agai nst Angen, TKT is contending that M.
Borun’s lack of nmenory is deviously convenient. The Court is not
persuaded that M. Borun has or had any such devi ous designs.

In any event, all of TKT s argunents surroundi ng the SDS-
PAGE data are prem sed on one erroneous notion: that two EPGs
that mgrate identically on SDS-PAGE necessarily have the sane
gl ycosylation. Not so. As explained in the 933 infringenent
section of this decision, supra Section IV.E 2, at 128-39,
w t hout additional SDS-PACE tests conparing degl ycosyl ated EPGs,

one cannot nmake the nore rel evant determ nation as to
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gl ycosyl ation differences. |Indeed, TKT' s w tness, Dr.

Mat sudai ra, agreed that two EPO sanples that mgrate identically
on SDS- PAGE do not necessarily have identical glycosylation.
Trial Tr. 2372:22 to 2373:4. MNbreover, the patent itself teaches
that these subsequent tests should be perfornmed. Trial Ex. 1 at
28:42-50. Inportantly, portions of the Egrie |Input ignored by
TKT actually show an SDS- PAGE gel that conpares CHO and COS-1
rEPGs with Gol dwasser’s uEPO both before and after at | east
partial deglycosylation. Trial Ex. 2093 at AM 87 015712; Tri al
Ex. 2400 at A95580; Trial Tr. at 2384-86. |In reviewng this gel
before partial deglycosylation, Dr. Egrie concluded that the
“size of the CHO cell material is larger than COS or Gene’s std.”
Trial Ex. 2400 at A95579 (22); Trial Tr. at 2384:2 to 2388:12,
2841:2-10. Then, after partial deglycosylation using
neuram ni dase treatnent to renove the sialic acids, Dr. Egrie
determ ned that “COS & CHO neuram ni dase di gestion products are
both larger in size than digestion product obtained for Cene’s
crude EPO.  This may suggest that there are differences in the
remai nder of the carbohydrate backbone of the reconbi nant
material vs. Gene’'s std.” Trial Ex. 2400 at A95579 (22); Trial
Tr. at 2851:2-20. Thus, as both the patent and even the Egrie

| nput teach, one nust perform SDS- PAGE tests not only before, but
al so after deglycosylation treatnent to obtain infornmation about

the gl ycosylation of glycoproteins. Contrary to TKT' s
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contentions, then, data in the Egrie Input is actually consistent
(or at least not inconsistent) with Anrgen’s representations in
the patent specification. Trial Ex. 126 at 69; Trial Ex. 2400 at
A95591 (9), A95579 (22); Trial Tr. at 675:3 to 677:24, 2389:19 to
2390:1; see also Trial Ex. 2083 at 5005649-56 (69-72); Trial Tr.
at 2385:3 to 2387:4, 2388:3 to 2390:1. Moreover, of particular
significance here because the tests relied upon by TKT conpare
only glycosyl ated EPGCs, they are inconclusive and hence
immaterial to the question of glycosylation differences. *

In addition, the erroneous nature of certain carbohydrate
constitution values was disclosed through the Interference record
to, and presumably considered by, the Patent Ofice. At the tinme
the application was submtted, Dr. Lin and M. Borun believed the
data to be accurate. Trial Tr. at 979:14 to 981:2, 2854:9-20,
2856: 13 to 2857:2, 2859:10-17. During the Interference, the
Board was inforned that this carbohydrate data was incorrect.
Trial Ex. 107 at AM 17 016877 (Brief for Senior Party Lin,
Interference No. 102,334); Trial Ex. 110 at 42-43 (July 8, 1991
Brief for the Party Fritsch, Interference No. 102,334); Trial Tr.

1094: 4-8; Borun Dep. (Nov. 23, 1999) at 146:17 to 147:8; see also

48 Anot her test relied upon by TKT conpares CHO nateri al
w th CGol dwasser and Lot 82 uEPO preparations. Trial Ex. 1 at
A95578 (5a). Yet aided by the testinony of Drs. Cumm ngs and
Mat sudaira, the Court finds that the CHO expressed EPO did not
mgrate the sane as the urinary EPCs. Trial Tr. at 676:2 to
677:24, 2388:3 to 2390:1; see also Trial Ex. 2 Tab 7, at 191
(Strickland Decl. [Nov. 30, 1988]); Strickland Dep. at 412-15.
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Trial Ex. 214 at 223-25 (Fritsch Proposed Findings of Fact VI-6
to VI-12). Having the issue directly presented to it, the Board
of Patent Appeals and Interferences determned that, despite the
apparent error, “Lin’s involved application, in addition to

i ncludi ng the disputed hexose nolar ratio data, also reports
results of Western blot and SDS- PAGE analyses . . . coupled with
results of endogl ycosi dase F enzyne treatnment which . . . support
the conclusion that there is indeed a difference in carbohydrate
conposition . . . .” Lin, 21 U S P.Q2d (BNA) at 1741-42. The
‘933 prosecution history reveals that the Exam ning D vision
reviewed the Interference record and the Board’s decision. Trial
Ex. 2 at 284-87, 715. Angen also infornmed the Patent O fice that
Cenetics Institute, on appeal, had accused Angen of inequitable
conduct for failing to disclose the erroneous nature of the
carbohydrate data. Trial Ex. 205 at AM 17 011480-82 (Mar. 6,
1992 Petition under 37 CF.R 8 1.182 at 10-12); Trial Tr. at
2986: 24 to 2989:2. In addition, the Exam ner also had before him
the correct carbohydrate data for CHO cell produced human EPO and
UEPO provided in the Takeuchi and Sasaki references. Trial Ex. 2
at 448 (Aug. 16, 1994 Exam ner’s Action); Trial Ex. 210 at AM 27
020935-37, AM 27 021007-13, AM 27 021037-54 (Feb. 16, 1995
Amendnent). Drs. Cumm ngs and Robbins al so agreed that the data
was “grossly inaccurate” and that the error woul d have been

readily identified by one of skill in the art in 1984. Trial Tr.
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at 622:19 to 624:6, 2130:20 to 2131:3. Furthernore, because the
Patent O fice had the correct carbohydrate constitution data as
wel | as additional data confirm ng glycosylation differences, the
incorrect data was immterial to the patentability of the ‘933
claims. Fritsch, 21 U S P.Q2d (BNA) at 1741-42; Trial Ex. 2 Tab
38 at 448; Trial Ex. 210 at AM 27 020935-37, AM 27 021007-13, AM
27 021037-54.

In light of the disclosures nade directly to the Patent
Ofice as well as those nmade indirectly through the Interference
record, it is hard to believe that the Exam ner was sonehow | eft
in the dark about the glycosylation differences dispute. Angen
presented significant data to the Exam ner suggesting
gl ycosyl ation differences and al so discl osed apparently
conflicting data. Wat nore can Angen fairly be expected to do?
At some point, the applicant nust be permtted the opportunity to
argue that sone data is nore worthy of reliance than other data.
| nstead, TKT inplies that Angen shoul d have stood by | ess
reliable and inconplete data rather than data obtained from both
gl ycosyl ated and degl ycosyl ated EPOCs. This expectation is
unr easonabl e.

Thus, the Court finds that Angen conplied with its duty of
candor with respect to data regarding glycosylation differences.
Nonet hel ess, even if Angen had withheld this data fromthe Patent

O fice, such wthholding would not give rise to a charge of
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i nequi t abl e conduct because TKT has failed to prove by clear and
convincing evidence that this data was material or that it was

withheld with the intent to decei ve.

C. The Human ‘293 Cell Experinents

TKT al so contends that the ‘422 and ‘ 349 patents shoul d be
render ed unenforceabl e because Angen failed to disclose that its
human host cell experiments perfornmed with 293 cells were
unsuccessful in producing high levels of EPO. Trial Tr. at
2974:12-17. |In January of 1984, Angen scientists neasured EPO
produced in both COS-1 and human cells referred to as ‘293 cells.
The ‘293 cells produced about one hundred tines |ess EPO than the
COS-1 cells. Trial Ex. 2410 at AM 47 037787-88. While the COS
cell data was added to the patent specification, the ‘293 cel
data was not. Trial Tr. at 965:8 to 967:19. Angen, however,
continued to pursue clainms like Caim1l of the ‘422 patent which,
Angen argued, covered “any pol ypeptide having the amno acid
sequence of EPO isolated from human urine and nmay be produced in
human cells or in any other mammalian cells.” Trial Ex. 2215 at
AM 27 068753. TKT argues that Amgen wi thheld these ‘293
experinments because they woul d have cast significant doubt upon
its assertion that its invention extended not only to CHO and CCS

cells but also to all mammalian cells including human cells.
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As the Court will explain, contrary to TKT, the purpose of
the * 293 cell experinents was not to produce EPO i n abundance, as
TKT' s argunent inplies. See infra Section IV.F.4.c, at 239-41.
| nst ead, the purpose of the transient transfection experinents
was to obtain a quick determnation that Dr. Lin had, indeed,
cl oned the DNA sequence encodi ng human EPO. Trial Tr. at 428:10
to 429:12, 967:3-18, 1112:16 to 1113:11, 2111:19 to 2112: 4,
2556: 11 to 2556: 3-8, 2559:1-6, 2568:8 to 2569:8, 2572:25 to
2573: 4. Based upon Dr. Jeffrey Browne’ s contenporaneous notation
of “Eureka,” which he wote in his |aboratory notebook as he
recorded the results of the human cell experinents, it is clear
to this Court that the experinents achieved their intended
purpose. Trial Ex. 2350 at A 13932; see also Trial Tr. at
2111:19 to 2112:4, 2559:2-6, 2565:1 to 2567:25. |If the goal of
the experinents were high | evel expression, one of skill in the
art would have known to enploy the other techniques taught in the
Angen patent, such as the use of sel ectabl e markers,

anplification, and sub-cloning. See Johns Hopkins Univ. v.

CellPro, Inc., 152 F.3d 1342, 1360 (Fed. G r. 1998); Atlas Powder

Co. v. E.I. Du Pont de Nenmours & Co., 750 F.2d 1569, 1577 (Fed.

Cr. 1984). Thus, these tests were not material to whether Angen
ought -- as a matter of equitable conduct -- be permtted to

pursue cell and pharmaceutical clainms that reach human cells. As
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w Il be seen, however, the question of enablenent is a nuch
cl oser one.
Mor eover, Angen disclosed the ‘293 experinents. Angen

repeatedly disclosed the decision in Amgen, Inc. v. Chugai Pharm

Co., 13 U.S.P.Q2d (BNA) 1737 (D. Mass. 1989) (Saris, MJ.),

aff’d in part, vacated in part, 927 F.2d 1200 (Fed. G r. 1991).

Trial Ex. 2 Tab 19 at 267; Trial Ex. 215 at AM 17 007065, AM 17
007068; Trial Tr. at 2925:22 to 2926:6. In her decision, Judge
Saris explicitly refers to the ‘293 experinents and the fact that
t hey successfully produced human EPO  She wote, “By January 10,
1984, Angen had expressed human EPO i n human enbryoni ¢ ki dney
cells called "293 cells . . . .” Angen, 13 U S P.Q 2d (BNA) at
1748. Furthernore, during the Interference proceedi ngs, Drs.
Egrie and Browne subm tted declarations to the Board in which

t hey described these experinments and pointed the Board to the

rel evant | aboratory notebooks. Trial Ex. 213 at AM 17 079613
(79) (Lin Ex. 112, Doc. Nos. L00982-85, L01001-05 [J. Egrie
Laborat ory Not ebook No. 540 (“Transient Transfection in 293 hEPO
-- Are seeing expression!”)]); Trial Ex. 217 at AM 17 009866 (Lin
Ex. 116, Doc. Nos. L01101-04 [J. Lane Laboratory Notebook]);
Trial Ex. 2116 (Lin Ex. 113, Doc. Nos. L01080-86 [J. Egrie’s
Laborat ory Notebook No. 569]); Trial Ex. 2032 (Mar. 18, 1991
Browne Decl. Y 7-15); Trial Ex. 2309 at AM 17 0034781-82, AM 17

034784-86 (Mar. 18, 1991 Egrie Decl. 97 5, 8-10). Recall that
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t he Exam ner reviewed the Interference record. Thus, the ‘293
experinments were actually disclosed to the Patent O fice.

Even had Angen withheld the ‘293 experinments fromthe
Exam ner and these all egedly unsuccessful experinents had been --
as appears to be the case -- material to patentability, the Court
finds no evidence of an intent to deceive on the part of Angen’s
representatives. Because these experinents achieved their
pur pose, Angen’s patent counsel, M. Stuart Watt, never believed
that there was any reason to discuss these experinments with the
examner. Trial Tr. at 2974:12-17. The Court, therefore,
concludes that if any material non-disclosure occurred, it did
not occur for the intended purpose of deceiving the Patent O fice
into issuing patents covering human cells. Consequently, TKT s
i nequi tabl e conduct defense fails with respect to the ‘293 cel
experi nments.

d. The Present Litigation

TKT al so asserts that the ‘349 and ‘422 patents shoul d not
be enforced against it because Angen wi thheld fromthe Patent
Ofice not only that the patents-in-suit were the subject of
l[itigation, but also that TKT's allegations in the |awsuit went

right to the issue of patentability. The Manual of Patent

Exam ni ng Procedure reconmends disclosure of the existence of any

lawsuit and any information fromthe |lawsuit that is material to

a patent application. Mnual of Patent Exam ning Procedure 8§
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2001.06 (7th ed. 1998). At the tine the lawsuit was filed on
April 15, 1997, only the ‘698, ‘080, and ‘933 patents had been
issued. Trial Exs. 2-6. Angen directly infornmed the Patent and
Trademark O fice of this lawsuit by letter the day after the
conplaint was filed. Trial Ex. 204 (Apr. 16, 1997 Peterson
letter). In addition, Anrgen filed a notice pursuant to 35 U. S.C.
8§ 290 with the Cerk of the District Court of Massachusetts.

Docket No. 6; see also Haney v. Tinesavers, 900 F. Supp. 1378 (D

Or. 1995). According to the statute, the Cerk is then required
to give witten notice to the Conm ssioner, “setting forth so far
as known the nanmes and addresses of the parties, nane of the
inventor, and the designating nunber of the patent upon which the
action has been brought.” 35 U S.C. §8 290. The Conmm ssi oner
then is required to enter the receipt of such notices in the file
of the relevant patent or patents. |d. What galls TKT here is
that this notice only nmade reference to the ‘698, ‘080, and ‘933
patents, since they were the only patents-in-suit at the tine.
TKT argues that, because Angen never told the Patent O fice that
the conplaint was | ater anended to add charges of infringenent of
the *349 and ‘422 patents, Angen acted unfairly. The Court is
not convi nced.

Initially, the Court notes that the Cerk actually bears
sonme responsibility for disclosing additional patents-in-suit.

The statute specifically states that “[i]f any other patent is
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subsequently included in the action [the Cerk] shall give like
notice thereof.” 35 U S.C 8§ 290. Thus, although the duty of
candor ultimately falls on the shoul ders of the patent applicant,
it seens reasonable for an applicant to expect that a court
officer will performstatutory requirenents.

Most i nportantly, TKT has not even begun to denonstrate that
Angen representatives possessed an intent to deceive the Patent
Ofice in failing to provide specific notification regarding this
[itigation. Wth respect to its duty to disclose this
litigation, Anmgen’s in-house counsel, M. Watt explained that he
believed that Angen satisfied its duty of disclosure by
submtting the earlier notice. Trial Tr. at 2980:16 to 2983: 22,
2985: 24 to 2986: 20, 3026:18 to 3027:10. M. Borun simlarly
testified. 1d. at 2909:25 to 2910: 14, 2913:8-25, 2915:7-21,
2921:5-16. The Court believes their testinony. Thus, even if
the Court were to conclude that Angen neglected its duty of
candor in failing to update the Patent O fice regarding this
l[itigation, TKT has failed to prove by clear and convincing
evi dence that Angen did so with the intent to decei ve.

In summary, TKT s proof of inequitable conduct with respect
to each of these charges falls short of the mark. Al though the
di rectness of Angen’s disclosures varies depending on the
particul ar piece of disputed information, one truth remains the

sane throughout: Angen’s representatives never intended to
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deceive the Patent O fice. Consequently, a finding of
i nequi tabl e conduct would be error and the Court does not so find
on the conplete trial record here.

2. Witten Description

The first paragraph of 35 U. S.C. 8§ 112 provides the basic
requirenents for the content of a patent specification:

The specification shall contain a witten description
of the invention, and of the manner and process of

maki ng and using it, in such full, clear, concise, and
exact ternms as to enable any person skilled in the art
to which it pertains . . . to nmake and use the sane .

35 U.S.C. 8 112 (1998). The sufficiency of the disclosure is
nmeasured as of the tinme of its filing. Reiffin v. Mcrosoft

Corp., 214 F.3d 1342, 1346 (Fed. Gir. 2000) (quoting Application

of dass, 492 F.2d 1228, 1232 [Ct. Cust. Pat. App. 1974]). “The
purpose of this provision is to ensure that the scope of the
right to exclude, as set forth in the clains, does not overreach
the scope of the inventor’s contribution to the field of art as
described in the patent specification.” [d. at 1345. |n order
to serve this policy purpose, “the description nmust clearly allow
persons of ordinary skill in the art to recognize that [the

inventor] invented what is clained.” |In re Gosteli, 872 F.2d

1008, 1012 (Fed. Cir. 1989). Thus, section 112 requires this
Court to determ ne whether Angen’s specification, considered as a
whol e, conveys to one of ordinary skill in the art, either

explicitly or inherently, that Dr. Lin invented the subject
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matter claimed in the patents-in-suit. Reiffin, 214 F. 3d at

1346; see also Vas-Cath, Inc. v. Mhurkar, 935 F.2d 1555, 1563

(Fed. Gr. 1991).

O great significance here, however, once the Patent and
Trademark O fice issues the patent, the presunption of validity
takes hold, see 35 U S.C. § 282, requiring the Court to presune
that the specification adequately describes the clainmed subject
matter. As a result, the burden falls upon TKT to prove by clear
and convincing evidence that the specification fails to describe
Anmgen’s cl ained inventions. Although TKT persuades the Court by
a preponderance of the evidence that the specification is
deficient in sonme regards, it fails to make its case by clear and
convi nci ng evidence. Consequently, Angen’s patents narrowy
survive TKT's witten description chall enge.

a. ‘422 Pat ent

As to the 422 patent, the Court initially disposes of those
limtations that are clearly adequately described in the ‘422
patent. First, various passages of the specification explicitly
address the characteristics of the clainmed pharnaceuti cal
conposition. In the “Brief Summary” portion, the specification
provi des:

Al so conprehended by the invention are

pharmaceuti cal conpositions conprising effective

anounts of pol ypeptide products of the invention

together with suitable diluents, adjuvants and/or

carriers which allow for provision of erythropoietin
t herapy, especially in the treatnment of anem c di sease
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states and nost especially such anem c states as attend
chronic renal failure.

Trial Ex. 1 at 12:1-7. Thus, one of ordinary skill in the art in
1984 woul d understand this paragraph to descri be generally the
pharmaceutical conposition clained in the ‘422 patent. See Tri al
Tr. at 1915:21 to 1916:23. In addition, other portions of the
specification provide specific information regarding effective
dosages and therapeutic effect in mce. Trial Ex. 1 at 28:16-27,
33:50-61. Second, additional passages describe the purification
of erythropoietin products fromthe host cell cytoplasm
menbranes, or cell culture nedia. See id. at 11:8-14, 27:15-50,
28:29-32, 37:43-49. One of skill in the art in 1984 woul d have
understood the Lin patent to describe techniques to obtain
purified erythropoietin. Trial Tr. at 193:4 to 194:3. Third,
t he specification nmakes reference to various possible diluents,
adj uvants, and carriers that could be used for delivery of
erythropoietin therapy. Trial Ex. 1 at 33:61 to 34:27. One of
ordinary skill in the art would have understood fromthese
passages that Dr. Lin possessed the invention clainmed in the ‘422
patent. The specification’s detailed description of these
el enments quickly defeats TKT' s contention that the witten
description is inadequate, save for one critical elenment that
demands further analysis: mammalian cells.

Claim 1l of the ‘422 patent clains a pharnaceuti cal

conposition conprising a therapeutically effective anount of
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human eryt hropoi etin which has been purified frompamualian cells

grown in culture. Trial Ex. 6 at 38:39. TKT argues that the
specification fails to describe EPO production fromall manmalian
cells.

The Court recognizes that daim1l of the ‘422 patent does
not cl ai m phar maceuti cal conpositions containing erythropoietin
expressed fromall mamalian cells, but only mammalian cells

grown in culture. |d. at 38: 39-40. Moreover, the Court finds

t hat, based upon the know edge possessed by one skilled in the
art as well as the teachings in the specification, one of skil
inthe art in 1984 woul d have known to sel ect one of the many
manmal i an cells that were available and suitable for continuous
growh in culture in order to produce high |levels of a desired

protein. See Trial Tr. at 2671:21 to 2672:6; see also id. at

514: 22- 25.

Nonet hel ess, the Court agrees with TKT' s central contention
that the specification -- at l|least explicitly -- reports
production of EPOin host cells of only two mammal i an speci es.
Trial Ex. 1 at 23:4-15, 25:35-36, 25:39-42, 26:11-15. Exanples 7
and 10 descri be human eryt hropoi etin production in nonkey (COS-1)
and hanster (CHO cells, respectively. Trial Ex. 1 at 23:1 to
24:38, 25:29 to 29:7. Thus, the key question is squarely posed:
do detail ed descriptions of EPO production in these two mammal i an

species cell lines informthose skilled in the art that Dr. Lin
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possessed an invention enconpassi ng EPO production in al
mamral i an cells grown in culture? After nuch reflection and
despite sone hesitancy, the Court concludes that they do.
The Court finds that the specification places al

conpetitors on notice that its invention was not limted to
eryt hropoi etin products obtained only from COS-1 and CHO cel |l s.
For exanple, the specification announces that the invention
contenpl ates the expression of polypeptides in eucaryotic hosts
including “mammal ian cells in culture” and refers to products of
expression in “vertebrate (e.g., mammalian and aJv]ian) cells

.7 1d. at 10:15-27. Furthernore, there is a genuine dispute
bet ween the expert w tnesses who testified in this case regarding
whet her one skilled in the art in 1984 woul d understand that Dr.
Lin's invention reached EPO produced in all manmalian hosts grown
inculture. Wth respect to this dispute, the Court credits the
testinony of Angen’s witnesses. On the first day of trial, Dr.
Harvey Lodi sh expl ai ned that Exanple 10 “teaches that one can use
vertebrate cells, mammalian cells in this process.” Trial Tr. at
140: 6-7. He continued, “[o]ne of ordinary skill in the art, ne,
my students, would have understood this not to be limted to the
specific types of cells that we[re] used in this exanple, that
ot her vertebrate cells, mammalian cells, could have been used.”
Id. at 140:7-11. After being asked to review other sections of

the specification, Dr. Lodish explained that the Lin patent
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di scl osed to those of ordinary skill in the art as of 1984 “that
many types of vertebrate manmalian cells could be used” to
produce EPO. 1d. 251:3-12. He added definitively that the
“techni ques described in the Lin patent are equally applicable to
[ mnmal i an] cells, other than COS or CHO cells, w thout
guestion.” |d. at 251:18-20. During an exchange with the Court,
Dr. Lodi sh el aborated, explaining that one skilled in the art
woul d infer fromthe exanples using COS-1 and CHO cells that
simlar outcones could be expected fromother mammalian cells
“[b] ecause these cells, vertebrate cells, mammalian cells
specifically, nmake proteins and process themin substantially the
sane way.” 1d. at 141:16-18. Dr. Lodish did admt that “there
may be m nor differences, but those would be easy to figure out
experinmentally.” 1d. at 141:19-20. Thus, “wth a strong

I'i kel i hood of success, one could have used cells other than the
CHO cells or the COS cells that he used in this patent.” [d. at
141: 20-23. Consistent with Dr. Lodish’s testinmony, Dr. Thomas
Randol ph Wal | testified that the “teachings of the Lin patent
descri be vertebrate mammalian cells, and the techni ques are al
applicable to human cells which can be grown in culture.” 1d. at
2623: 22-25. Consequently, the Court concludes that one of
ordinary skill in the art in 1984 woul d have understood the

teachi ngs of the patent specification to enconpass pharmaceuti cal
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conposi tions containing human erythropoietin purified from al
manmmal i an cells grown in culture.

TKT' s argunents that the Lin specification only teaches
exogenous* EPO DNA expression systens and not endogenous EPO DNA
expression systens does not alter this conclusion. Wile it is
true that TKT put forth concrete docunentary and testinonial
evi dence tending to show that Angen’s invention was limted to

t he expression of exogenous DNA, °° even if the Court were to

49 As previously expl ained, exogenous DNA is DNA that does
not originate in the host cell into which it is inserted or
transfected. Trial Tr. at 2619:18-19. It is DNA that has been
removed fromthe cell in which it originated, placed in a vector,
and reintroduced into a host cell. [d. at 1330: 2-5.

% Dr. Kingston testified that the techniques that “are
described in the Angen patents consist of introducing expression
vectors that encode exogenous EPO into COS cells or into CHO
cells.” Trial Tr. at 1321:1-4. Furthernore, Dr. Kingston opined
that the Angen patents do not describe the use of endogenous DNA
to produce EPO protein. 1d. at 1185:4-5; see also id. at 1186:6
to 1187:2. Experts called by both parties agreed (though sone
reluctantly) that the Angen specification did not explicitly show
any exanpl es of human EPO producti on whereby the endogenous EPO
DNA was expressed. 1d. at 383:23 to 384:19, 1328:4-5, 1329:14 to
1330: 1, 2659:11-13.

TKT al so points to passages in the specification that tend
to suggest that the patent was limted to the use of exogenous
DNA: “These pol ypeptides are al so uni quely characteri zed by bei ng
t he product of procaryotic or eucaryotic host expression (e.g.,
by bacterial, yeast and mammalian cells in culture) of exogenous
DNA sequences obtai ned by genom c or cDNA cloning or by gene
synthesis.” Trial Ex. 1 at 10:15-20. This quotation |ends
substantial support to TKT's claim for Angen seens to be
pi geonholing itself by using the terns “uniquely characterized by
: expression . . . of exogenous DNA sequences . . . .7 Id.
El sewhere, the patent specification states that “it will be
understood that expression of, e.g., nonkey origin DNA in nonkey
host cells in culture and human host cells in culture, actually
constitute instances of ‘exogenous’ DNA expression inasmuch as
t he EPO DNA whose high | evel expression is sought would not have
its origins in the genone of the host.” 1d. at 37:38-43.
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assunme that this point has been proven by clear and convinci ng
evi dence, this evidence would not earn TKT a finding of
invalidity for lack of witten description. TKT doctrinally

m sstates what the witten description requirenent demands of the
patent applicant. Wen the claimis to a conposition rather than
a process, the witten description requirenent does not demand
that the specification describe technol ogi cal devel opnents in the
way in which the clainmed conposition is made that may arise after

the patent application is filed. See United States Steel Corp.

v. Phillips Petroleum Co., 865 F.2d 1247, 1251 (Fed. Cr. 1989);

In re Koller, 613 F.2d 819, 824-25 (Fed. Cir. 1980); see also In

re Hogan, 559 F.2d 595, 606 (C. Cust. Pat. App. 1977). Instead,
section 112 only requires the Court to determ ne whet her the
specification conveys to one of ordinary skill in the art as of

1984 that Dr. Lin invented the subject matter clained in the

patents-in-suit. Reiffin, 214 F.3d at 1346. The witten

Certainly, one would expect the insertion of nonkey origin DNA
into human host cells in culture to be an instance of exogenous
DNA expressi on because nonkey DNA does not originate in the human
genone. Yet it is noteworthy that Angen apparently consi dered
the insertion of nonkey origin DNA into nonkey host cells in
culture as an instance of exogenous DNA expression as well. In
order properly to consider such a techni que exogenous, the nonkey
origin DNA woul d have to be isolated and then reintroduced into a
nonkey host cell. [If, instead, Angen were able to activate the
nonkey EPO DNA in the nonkey cell, then the specification would
presumably have described the techni que as endogenous DNA
expression. Thus, the inplication to be drawn fromthis
statenent in the specification is that Argen did not in fact
contenplate applying its techniques to effectuate endogenous DNA
expr essi on.
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description inquiry, therefore, focuses on a conparison between
the specification and the invention referenced by the terns of
the claim-- not conparison between how the product was nade as
di sclosed in the patent and future devel opnments of this process
that m ght alter or even inprove how the sane product is made.
Thus, as long as the specification describes the invention
referenced by a particular claim it has net the witten
description requirenent of section 112 even though it utterly
fails to describe subsequent technol ogy concerni ng the manner by
whi ch a cl ai ned conposition i s manufact ured.

Claim1l of the ‘422 patent clains a product: a
phar maceuti cal conposition. Trial Ex. at 38:39. As a result,
whet her endogenous or exogenous DNA expression is enployed is
immaterial and cannot be relied upon as a basis to render Claiml
of the ‘422 patent invalid. Because Caim1l of the ‘422 patent
does not contain any limtations requiring endogenous gene-
activation techni ques using honol ogous reconbi nation, the
speci fication need not specifically describe such techniques.
Thus, the Court finds that TKT has failed to prove by clear and
convi nci ng evidence that Angen failed to describe the invention
claimed in aim1l of the *422 patent such that one of ordinary
skill inthe art in 1984 would know that Dr. Lin possessed the
phar maceuti cal conposition clained therein.

b. ‘ 080 Pat ent
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The Court cones to the same conclusion with respect to
Clains 2, 3, and 4 of the ‘080 patent. Cainms 2 and 3 of the
‘080 patent claimisolated or non-naturally occurring
eryt hropoi etin glycoproteins having the in vivo biol ogical
activity of causing bone marrow cells to increase production of
reticul ocytes and red blood cells, wherein said erythropoietin
gl ycoprotein conprises the mature erythropoietin amno acid
sequence of Figure 6. Trial Ex. 3 at 38:39-50. dCaim4 covers
phar maceuti cal conpositions conprising a therapeutically
ef fective anount of the erythropoietin products according to
Clains 2 or 3. 1d. at 38:51-53.

Vari ous passages of the specification describe all of the
el enents of these clains. The very first sentence of the “Brief
Summary” section explains that “[t]he present invention provides,
for the first time, novel purified and isol ated pol ypeptide
products having part or all of the primary structural
conformation (i.e., continuous sequence of am no acid residues)
and one or nore of the biological properties (e.g., imunol ogical
properties and in vivo and in vitro biological activity) of
natural |l y-occurring erythropoietin, including allelic variants

thereof .” Trial Ex. 1 at 10:9-15; see also id. at 10: 34-40,

10: 50-60. The isolation and purification of expressed
pol ypeptides is also referenced in the “Brief Summary” section as

well as in the context of subsequent exanples. [d. at 11:15-109.
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In addition, Figure 6 is described extensively in the
specification and Figure 6 itself provides critical information
regardi ng the sequence of erythropoietin amno acid residues
necessary for the production of clainmed EPO glycoproteins. [d.

at 21:3-19; see also id. at 10: 50-53. Furt hernore, the

specification contains conplete and detail ed descriptions of the
production of isolated and non-naturally occurring human EPO
gl ycoproteins. See id. at 23:1 to 24:38 (Exanple 7); id. at
25:29 to 29:7 (Exanple 10). The patent also disclosed the in
vivo biol ogical effect of CHO produced EPO upon hematocrit |evels
in mce. |d. at 28:13-28. The specification further describes
t he pol ypepti de products as:
suitable for use in erythropoietin therapy procedures
practiced on mammal s, includi ng humans, to devel op
any or all of the effects herefore attributed in vivo
to EPO e.g., stinulation of reticul ocyte response,
devel opnent of ferrokinetic effects (such as plasma
iron turnover effects and marrow transit tinme effects),
erythrocyte mass changes, stinulation of henoglobin C
synthesis . . . and, as indicated in Exanple 10,
i ncreasing hematocrit levels in mammal s.
ld. at 33:22-30.
Dr. Lodish identified these and ot her passages within the
specification that “to ne and to anyone el se denonstrated
unequi vocal ly [that Dr. Lin] had done what he said he did .
.7 Trial Tr. at 527:11-12. In addition to the relevant portions
of colum 10 and Exanples 7 and 10, Dr. Lodish al so opined that

“perhaps the nost inportant thing would be the sequence of the
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EPO gene which he cloned and identified, the sequence of Figure 6
[ b] ecause with that sequence in hand one has, as it were, the
basic raw materials to use to nmake EPO as he described in many
ot her ways.” 1d. at 527:19-23. Wth respect to the gene
sequence, Dr. Lodi sh concl uded:

t he gene sequence is an inportant part of the

description because, sinply put, with the correct

gene sequence in hand, and he certainly had it to

denonstrate it, |, as one skilled in the art, or ny

students or ny post-docs, would know that by expressing
this in many cells using various pronoters one could

make that EPO gl ycoprotein. It would sinply reinforce
the other statenents in the patent that he actually had
it, yes.

Id. at 528:12-19. The Court credits Dr. Lodish’s testinony
regardi ng what one skilled in the art would know after reading
Dr. Lin s specification regarding the EPO gl ycoproteins and the
phar maceuti cal conpositions derived therefromclainmed in dains
2, 3, and 4 of the ‘080 patent. Thus, after consideration of the
docunentary and testinonial evidence, the Court finds that TKT
has failed to show by clear and convinci ng evidence that the
asserted clains of the ‘080 patent were not sufficiently

descri bed by the specification.

In reaching this conclusion, the Court rejects the sane
argunments nentioned above that TKT pressed with respect to the
‘422 patent. In particular, the Court notes that the asserted
clains of the 080 patent claimproducts: pol ypeptides and

phar maceuti cal conpositions. These product clains are not
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l[imted by the processes by which they are made. Thus, the
witten description requirenent does not necessitate that Dr. Lin
explicitly describe every possible way in which his EPO

pol ypepti de and pharmaceuti cal conposition could be obtained.

I nstead, he was nerely required to showto those skilled in the
art in 1984 that he, in fact, had obtained these products. H's
specification neets this requirenent.

C. ‘ 349 Pat ent

The asserted clains of the ‘349 patent claimreconbinant,
EPO producing vertebrate cells and a process for producing
erythropoietin conprising the step of culturing these cells under
suitable nutrient conditions. Trial Ex. 5 at 38:8-14, 38:18-27,
38:31-36. Because the specification provides sufficient
description of the clained inventions to give notice to one of
ordinary skill in the art as of 1984 that Dr. Lin actually
possessed the inventions, TKT's witten description attack fails
here as well.

The specification announces in the “Brief Summary” section
t hat :

Vertebrate (e.g., COS-1 and CHO cells provided

by the present invention conprise the first cells ever

avai | abl e which can be propagated in vitro continuously

and which upon growh in culture are capabl e of

producing in the mediumof their growh in excess of

100 U (preferably in excess of 500 U and nost

preferably in excess of 1,000 to 5,000 U) of

erythropoietin per 10° cells in 48 hours as deterni ned
by radi oi nmunoassay.
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Trial Ex. 1 at 10:42-49. Various passages of the specification
go on to describe certain aspects of these EPO producing cells.
For exanple, the specification depicts in Figures 3 and 4 and
descri bes extensively in Exanples 6 and 7 the construction of
vectors carrying transcription control DNA sequences and EPO DNA
Id. at 21:40 to 22:67 (Exanple 6); id. at 23:1 to 24:38 (Exanple
7). The specification also describes the role of pronoter and
regul at or DNA sequences, id. at 2:3-8, and explains that the
transcription control DNA sequences “which precede a sel ected
gene (or series of genes) in a functional DNA pol ynmer cooperate
to determ ne whether the transcription (and eventual expression)
of a gene will occur,” id. at 2:10-13. Specifically, the patent
identifies its Sv40 |ate pronoter as one type of non-human
transcription control DNA sequence that an artisan m ght use to
cause the expression of the EPO gene. 1d. at 24:12-14.
Additionally, Exanple 5 and Figure 6 provide one skilled in the
art information regarding the primary structural conformation of
human EPO, data which opened the fl oodgates to high | evel EPO
pr oducti on.

Furt hernore, Exanple 10 provides a detailed description of
the creation of these EPO producing cells. 1d. at 25:29 to 29:7.
Exanple 10 instructs skilled artisans to transfect CHO DHFR
cells growng in nedia with the vectors earlier identified in the

patent and a nouse DHFR gene. 1d. at 25:51-59. “Only those
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cells which have been stably transfornmed with the DHFR gene, and
t hereby the EPO gene, survive” when dispersed into nmedia |acking
hypoxant hi ne and thym dine. [d. at 25:63-65. The cells can then
be propagated continuously in such nedia. [d. at 25:66 to 26: 3.
The patent then reports the units of human EPO obtained fromthe
culture fluids fromthe transfected CHO cells. 1d. at 26:11-18.
The specification then describes how a skilled artisan m ght

i ncrease the | evel of EPO production by enpl oyi ng gene
anplification techniques. 1d. at 26:19-65. Gving rise to
claims in the 349 patent that cover cells that produce EPO at
specified levels, the specification reports that foll ow ng gene
anplification of the cells, “[t]he effective production rates for
these culture conditions were thus 1264 and 2167 U 10° cel | s/ 48
hours.” |d. at 26:63-65. The conbination of these passages in
the patent specification describes all of the elenents of the
asserted clains of the ‘349 patent.

Though the di sclosures thensel ves provide significant
evidence that the clains of the ‘349 patent are adequately
described in the patent, the Court also credits the expert
testimony bolstering this conclusion. Wth respect to Clains 1
and 4 of the ‘349 patent, Dr. Lodish specifically identified
Figures 3, 4, and 6, |lines 41 through 49 of colum 10, and
Exanpl es 7 and 10 as sources of information in the patent that

“woul d informone of ordinary skill in the art as of 1984 t hat
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Dr. Lin possessed the vertebrate cells described” in independent
Clainms 1 and 4 of the ‘349 patent. Trial Tr. at 528:23 to
529:22, 530:6 to 531:8. Dr. Wall’'s testinony corroborates Dr.
Lodi sh’ s opi ni on:

Q In your opinion, does the Lin patent specification
| ooking at the clainms of the 349 patent, Clains 1 and
4, in particular, the independent clains, in your

opi nion, does the Lin patent specification describe
the subject matter clained in those clains?

A.  Yes, it does.

Q \Were in the patent do you find the description
.o t hat supports the subject matters that’s clained
in the clains of the ‘349 patent?

A. Vertebrate cells, which are described in Caim1l
and Claim4, are summarized in Colum 10, line 41
through 49. And then specific exanples are al so
provided in Exanple 7, which refers to COS cel
expression, and Exanple 10, which descri bes CHO cel
expression, and the vectors which you use are those
described in Figures 3 and 4 of the patent.

Id. at 2621:9-23; see also id. at 2614:7 to 2615:10; Trial Ex.

186(a) Tab 1 at 106. According to these experts, based on the

di scl osures contained in the patent, one skilled in the art in
1984 woul d have understood that Dr. Lin possessed vertebrate
cells that could be propagated in vitro in culture, conprised
non- human transcri ption control DNA sequences that controlled the
transcri ption of DNA encodi ng human erythropoietin, and produced
human erythropoietin at the levels recited in the clainms of the
349 patent. See id. at 297:20 to 298:10, 528:23 to 531:8, 533:8
to 534:3, 2613:20 to 2614:6, 2621:9-23. |In particular, the
specification describes specific exanples of cells containing DNA

vectors that contain a non-human DNA transcription control
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sequence, the SV40 viral pronoter enhancer, that is functional in
vertebrate and mammalian cells. See id. at 126:15 to 127: 14,

250: 6-18, 253:13 to 254:11, 1201:5-8. Furthernore, it was a
matter of common know edge to one of ordinary skill in the art in
1984 that many different transcription control sequences could be
used to make the clained cells. 1d. at 301:9 to 302:20, 1457:10-
24. In light of this testinony and the extensive description
contained in the specification, the Court finds that TKT has
failed to prove by clear and convincing evidence that the cl ains
of the ‘349 patent are invalid for lack of witten description.?>

d. ‘ 933 Pat ent

Though the Court has earlier held that the asserted clains
of the 933 patent are not infringed, solely for the purpose of
providing a nore conplete record upon review, the Court now
addr esses whether any of those clains are invalid due to
insufficient witten description. Upon exam nation of the
evi dence, the Court finds that the specification, considered as a
whol e, fails to convey to one of ordinary skill in the art that
Dr. Lin invented the subject matter clained in the asserted

claims of the 933 patent. See Reiffin, 214 F. 3d at 1346; see

5! For the reasons explained with respect to the ‘422
patent, the Court again rejects not only TKT' s argunent that Dr.
Lin failed adequately to describe human cells that net the
additional limtations of the *349 clains, but also TKT s attenpt
to render the ‘349 patent invalid on the basis that it fails
adequately to describe cells that express the endogenous human
EPO gene.
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al so Vas-Cath, 935 F.2d at 1563. As a result, the Court finds

t hat TKT has proven by clear and convincing evidence that these
clainms are invalid for lack of witten description.

Claim1l of the ‘933 patent clains non-naturally occurring
eryt hropoi etin glycoprotein products having the in vivo
bi ol ogi cal activity of causing bone marrow cells to increase
production of reticulocytes and red bl ood cells and havi ng
gl ycosyl ation which differs fromthat of human urinary
erythropoietin. Trial Ex. 2 at 38:17-21. Dependent Claim?2
clainms the product neeting the limtations of Claim1l1 and
requires that such product have a higher nol ecul ar wei ght than
human urinary erythropoietin as neasured by SDS-PAGE. [d. at
38:22-25. Lastly, dependent Claim9 clains a pharmaceuti cal
conposition conprising an effective anmount of a glycoprotein
product effective for erythropoietin therapy according to C ains
1 or 2 and a pharmaceutically acceptable diluent, adjuvant, or
carrier. 1d. at 39:1-4.

Various portions of the disclosure refer to relevant aspects
of these clainms. As cited above wth respect to the ‘080 patent,
the first sentence of the “Brief Summary” section explains that:

The present invention provides, for the first tine,

novel purified and isol ated pol ypepti de products havi ng

part or all of the primary structural conformation

(i.e., continuous sequence of am no acid residues) and

one or nore of the biological properties (e.qg.,

i mrunol ogi cal properties and in vivo and in vitro

bi ol ogi cal activity) of naturally-occurring
erythropoietin, including allelic variants thereof.
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Trial Ex. 1 at 10:9-15; see also id. at 10:34-40, 10:50-60.

Moreover, Dr. Lin disclosed a conplete and detail ed expl anati on
of the production of non-naturally occurring human erythropoietin
gl ycoproteins. 1d. at 23:1 to 24:38 (Exanple 7); 1d. at 25:29 to
29:7 (Example 10). The patent al so provides inportant data
i ndicating that the glycoproteins have the in vivo biol ogical
activity of causing bone marrow cells to increase production of
reticulocytes and red blood cells. 1d. at 28:13-28. Toward the
end of the specification, Dr. Lin explained:

to the extent that pol ypeptide products of the

invention share the in vivo activity of natural EPO

i sol ates they are conspicuously suitable for use in

eryt hropoi etin therapy procedures practiced on nmanmal s,

i ncl udi ng humans, to develop any or all of the effects

herefore attributed in vivo to EPO e.g., stinulation

of reticul ocyte response, devel opnent of ferrokinetic

effects (such as plasma iron turnover effects and
marrow transit tinme effects), erythrocyte nmass changes,

stinmulation of henoglobin C synthesis . . . and, as
indicated in Exanple 10, increasing hematocrit |evels
in manmmal s.

Id. at 33:19-31. Furthernore, with respect to Caim?9, the
specification describes nearly all of the I[imtations of the
pharmaceutical conposition clained in the 933 patent. 1d. at
12:1-7. In particular, Dr. Lin identified specific diluents,
adjuvants, and carriers that could be utilized in the delivery of
erythropoietin therapy. 1d. at 33:61 to 34:27. In addition,

ot her sections of the disclosure provide detailed information
concerning effective dosages and therapeutic effectiveness. |[d.

at 28:16-27, 33:50-61. These passages provide highly rel evant
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descriptions of nearly all of the [imtations of the inventions
claimed in the 933 patent. Furthernore, the Court relies upon
the testinony of Dr. Lodish, cited above with respect to the
gl ycoproteins claimed in the ‘080 patent, in finding that, as to
each imtation but one, the information contained in the patent
conveys to one of ordinary skill in the art that Dr. Lin invented
the subject matter clainmed in the asserted clainms of the ‘933
patent. See Trial Tr. at 527:11-12, 527:19-23, 528:12-19.
Despite these findings favorable to Angen, TKT persuades the
Court by clear and convincing evidence that Dr. Lin’s disclosure
fails adequately to describe an EPO gl ycoprotei n whose
gl ycosylation differs fromthat of human urinary erythropoietin,
and that this failure is fatal to all three of its asserted ‘933
claims. Considering the high burden of proof placed upon TKT,
the question is admttedly cl ose because Angen has put on a
spirited defense to TKT's charge of invalidity on this point.?>

But, as previously explained in the infringenent portion of this

52 |n particular, Angen (1) directed the Court’s attention
to nunerous sections of the specification that discuss
gl ycosyl ation and, nore precisely, differences in glycosylation
fromthat of human urinary erythropoietin; and (2) elicited
testinmony from Dr. Cunm ngs concl uding that one of ordinary skil
in the art as of 1984 woul d understand that Dr. Lin’s invention
possessed a non-naturally occurring EPO gl ycoprotein whose
gl ycosylation differed fromthat of human urinary EPO.  See Tri al
Ex. 1 at 5:48-53, 10:28-41, 28:33 to 29:7, Fig.6 (noting
aspar agi ne-1inked glycosylation by asterisk); Trial Tr. at
569: 16- 24, 570:20 to 571:2, 607:22 to 614:3, 619:21 to 620:5,
620: 13 to 627:12, 653:5 to 654:8, 659:15 to 660: 19.
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opi nion, the glycosylation of human urinary erythropoietinis a
st andardl ess standard. See supra Section IV.E. 2, at 139-46. In
summary, the docunentary and testinonial evidence supporting this
conclusion in the infringenment context is incorporated here and
reveals that (1) the glycosylation of urinary erythropoietin has
“enornous heterogeneity”; (2) different purification techniques,
several of which were known by one skilled in the art in 1984,
result in differing glycosylated erythropoietin popul ations; (3)
despite referring to at least two purification nethods, the

pat ent does not identify which human urinary erythropoietin
preparati on ought be used as a standard, nor would a skilled
person know whi ch urinary EPO preparation should be used; and (4)
different urinary erythropoietin sanples have different

gl ycosylation. As a result, making conparisons between the

gl ycosyl ati on of reconbi nant EPO and that of human urinary EPO i s
virtually inpossible. This is not to say, however, that such a
conparison could not be acconplished as against a particular
human urinary erythropoietin sanple. Instead, the problemlies
in the fact that Dr. Lin failed to disclose which of the varying
urinary EPO preparations ought be utilized, and contrary to Dr.
Cumm ngs’ testinony, the Court finds that one of ordinary skil
inthe art as of 1984 would not be able to guess the appropriate
EPO preparation. As a result, the patent fails to convey to one

of ordinary skill in the art as of 1984 that Dr. Lin invented an
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eryt hropoi etin glycoprotein product having gl ycosyl ati on which
differs fromthat of human urinary erythropoietin. Thus, despite
sufficient witten description of each of the limtations
contained in the three asserted clains of the ‘933 patent save
one, if the finding of non-infringenment were to be ruled error,
this Court would, in the alternative, rule that all three®
asserted clains of the ‘933 patent are invalid for |ack of
written description.®

3. Defi niteness

The Court holds that despite neeting the other Iimtations
of the asserted ‘933 clains, HVR4396 does not infringe the
limtation that the erythropoietin glycoprotein product have
“glycosylation which differs fromthat of human urinary
erythropoietin.” Nonetheless, the Court now addresses TKT' s
alternative defense regarding this claimlimtation, i.e., that
human urinary erythropoietin is indefinite.

According to the relevant statute, “[t]he specification

shal |l conclude with one or nore clains particularly pointing out

®3 The Court’s ruling applies to all three clains because
the limtation that the erythropoietin glycoprotein product have
gl ycosyl ation which differs fromthat of human urinary erythro-
poietin is contained in Claim1 and is required, by dependency,
in Cains 2 and 9. Trial Ex. 2 at 38:20-21, 38:23, 39:3.

54 As should be abundantly clear by this point, in reaching
this conclusion, the Court was not persuaded by TKT s alternative
argunents that Angen fail ed adequately to describe the production
of erythropoietin either by use of a human cell |ine or by
activating the otherw se dormant endogenous erythropoietin gene.
See supra note 51.
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and distinctly claimng the subject matter which the applicant
regards as his invention.” 35 U S. C. 8 112. “Determ ning
whether a claimis definite requires an analysis of ‘whether one
skilled in the art woul d understand the bounds of the claimwhen
read in light of the specification . . . . If the clains read in
light of the specification reasonably apprise those skilled in
the art of the scope of the invention, 8 112 demands no nore.’”

Personali zed Medi a Communi cations, LLC v. Int’l Trade Commn, 161

F.3d 696, 705 (Fed. G r. 1998) (quoting Mles Lab., Inc. v.

Shandon, Inc., 997 F.2d 870, 875 [Fed. Cir. 1993]); see also

Space Sys./Loral, Inc. v. Lockheed Martin Corp., Nos. 99-1255,

99-1289, 2000 W. 1205154, at *10 (Fed. Gir. Aug. 23, 2000)

(unpubl i shed opinion); Angen, Inc. v. Chugai Pharm Co., Ltd.,

927 F.2d 1200, 1217-18 (Fed. Cr. 1991). The focus of the
inquiry, then, is on the clarity of the claimterns and the
extent to which such terns, viewed fromthe perspective of one of
ordinary skill in the art, sufficiently identify the actual
invention. Relating as it does to the Court’s performance of its
duty to construe the clains, the indefiniteness determnation is

made as matter of | aw Personali zed Media, 161 F.3d at 705.

As explained in the *933 patent infringenment and adequate
witten description portions of this opinion, see supra Section
| V. E. 2, at 139-46; supra Section IV.F.2.d, at 214-16, the term

“gyl cosyl ati on of human urinary EPO" does not have a precise
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meani ng. Al though the | anguage contenpl ates that a conpetitor
concerned with infringing the *933 patent can enpirically
determ ne whether its product’s glycosylation differs fromthe

gl ycosyl ation of human urinary erythropoietin, a definitive
conparison is rendered inpossible by the fact that human urinary
erythropoietin itself varies significantly. This is not the kind
of particular pointing out and distinct claimng that is required
by the statute. 35 U S.C. § 112. Consequently, despite
appearing to be “definite,” the termactually |acks sufficient
clarity to place those of ordinary skill in the art on notice of
t he bounds of the invention.

Here, the Court incorporates the factual findings, which are
summari zed above on page 215, see supra Section IV.E 2, at 139-
46; supra Section IV.F.2.d, at 214-16, underlying the
determ nation that HVR4396 does not infringe this claim
[imtation of the 933 patent. As summarized by Drs. Paul T.

Mat sudai ra and Phillips W Robbins, because different urinary
erythropoietin preparations vary in their glycosylation, and
because neither the patent nor the prior art provides clear

gui dance as to which human urinary EPO standard ought be used,
one of ordinary skill in the art would be unable to determ ne
whet her a particular erythropoietin has gyl cosylation which
differs fromthat of human urinary erythropoietin. Trial Tr. at

1845: 13 to 1846:25, 1979:7 to 1980:11, 2314:7-23. The Court
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relies upon these findings in holding that the term “human
urinary erythropoietin” is indefinite. Because the claimterm
fails to apprise those skilled in the art of the scope of the

i nvention, TKT has proved by clear and convincing evidence that
the claimis indefinite, and if upon review, the finding of non-

infringenment is error, the Court so rules.

4. Enabl enent
At various points throughout this litigation -- fromthe
Mar kman hearing right through to the final argunment -- the Court

noted that the issue of enabl ement woul d perhaps be the critical
area of the contest. Recognizing as nmuch, both parties depl oyed
substantial squadrons to this theater, and the battle raged.
After much reflection, the Court finds that Angen survives,
al beit barely.
Li ke the witten description requirenent, the statutory
basis for the enablenment inquiry is section 112, which states:
The specification shall contain a witten description
of the invention, and of the manner and process of
maki ng and using it, in such full, clear, concise, and
exact ternms as to enable any person skilled in the art
to which it pertains, or with which it is nost nearly
connected, to make and use the same
35 U.S.C. 8 112. The Federal Circuit has el aborated: “To be
enabling, the specification of a patent nust teach those skilled

in the art howto nake and use the full scope of the clained

i nvention without ‘undue experinentation.’”” Genentech, Inc. v.

Novo Nordisk, A/'S, 108 F.3d 1361, 1365 (Fed. G r. 1997) (quoting
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In re Wight, 999 F.2d 1557, 1561 [Fed. Cir. 1993]); see also In

re Vaeck, 947 F.2d 488, 495 (Fed. Cir. 1991). The disclosure
neets the enabl enent requirenent even if a “reasonabl e” anmount of
routine experinmentation is necessary in order to practice a
clainmed invention, as |long as such experinentation i s not

“undue.” Enzo Biochem Inc. v. Calgene, Inc., 188 F.3d 1362,

1371 (Fed. Cir. 1999); In re Wands, 858 F.2d 731, 736-37 (Fed.

Cr. 1988). In determ ning whether the necessary experinentation
woul d be “undue,” the Federal Crcuit has set forth the foll ow ng
factors to guide the inquiry:

(1) the quantity of experinentation necessary, (2) the
anount of direction or guidance presented, (3) the
presence or absence of working exanples, (4) the nature
of the invention, (5) the state of the prior art, (6)
the relative skill of those in the art, (7) the
predictability or unpredictability of the art, and (8)
the breadth of the clains.

In re Wands, 858 F.2d at 737. \Whether clains are sufficiently

enabl ed by the specification is determned as of the filing date

of the patent application. Enzo Biochem 188 F.3d at 1371

Hybritech, Inc. v. Mnoclonal Antibodies, Inc., 802 F.2d 1367,

1384 (Fed. Cir. 1986). Thus, the court makes an enabl enent
determ nation “retrospectively, i.e., by |ooking back to the
filing date of the patent application and determ ni ng whet her
undue experinentation would have been required to nmake and use

the clainmed invention at that tinme.” Enzo Biochem 188 F.3d at

1371-72 (citing Hybritech, 802 F.2d at 1384; and Wight, 999 F.2d
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at 1562-63). This determnation is nade as matter of |aw, though

the I egal conclusion rests upon findings of fact. Nat’'l Recovery

Tech., Inc. v. Magnetic Separation Sys., Inc., 166 F.3d 1190,

1195 (Fed. Cir. 1999). Moreover, proof of invalidity due to |ack
of enabl ement nust be clear and convincing, for the presunption
of validity includes a presunption that the patent conplies with

section 112. See 35 U.S.C. 8 282; Nat’'|l Recovery, 166 F.3d at

1195 (citing Northern Telecom lInc. v. Datapoint Corp., 908 F.2d

931, 941 [Fed. Cr. 1990]). The burden, then, falls squarely
upon TKT clearly and convincingly to persuade the Court that
Angen’s clains are invalid because they are not enabl ed.

a. ‘422 Pat ent

Claim1l of the ‘422 patent clains a pharnmaceuti cal
conposition conprising a therapeutically effective anount of
human erythropoietin, which is purified frommamrmalian cells
grown in culture, and a pharnmaceutically acceptable diluent,
adjuvant or carrier. Trial Ex. 6 at 38:37-41. 1In light of the
| egal framework, the Court’s duty is to determ ne whether the
specification of Dr. Lin's patents teaches those skilled in the
art how to nmake and use the full scope of the clained
phar maceuti cal conposition w thout undue experinentation. Enzo
Bi ochem 188 F.3d at 1371-72.

First, to the extent that such findings are relevant here,

the Court incorporates the nunmerous factual findings regarding
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the sufficiency of Dr. Lin' s disclosure that undergird the
Court’s finding that Claim1l of the *422 patent is not invalid
due to inadequate witten description. See supra Section
IV.F.2.a, at 203-07. Dr. Lin’s disclosure provides anple
information teaching those skilled in the art how to mani pul ate
certain cells genetically so that they produce human
erythropoietin. See, e.qg., Trial Ex. 1 at 25:29 to 29:7 (Exanple
10); 1d. at Fig.6; Trial Tr. at 125:13-24. In addition, though
the Court notes that many purification techni ques were already
well -known in the art as of 1984, see Trial Exs. 42, 2012, 2233,
2235-36, 2247, 2252, 2333, 2440; Trial Tr. at 632:13 to 634:1,
1846: 19-22, 1970:6 to 1979:8, 2189:16 to 2190: 25, 2193:9 to
2194: 15, 2197:2-19, the specification described howto purify
human eryt hropoietin fromcertain mammalian cells grown in
culture. Trial Ex. 1 at 11:15-19, 28:28-32; Trial Tr. at 1631:21
to 1632:6, 1982:24 to 1983:17. The specification also teaches
skilled artisans how to prepare and use pharmaceuti cal
conpositions containing therapeutically effective anmounts of
human erythropoietin. Trial Ex. 1 at 12:1-7, 33:50 to 34:27;
Trial Tr. at 125:13-24, 137:5-11, 264:4 to 265:24, 1336: 18- 20.
Thus, at least with respect to the limtations of Claiml
concerning both the purification and the therapeutically
effective use of the erythropoietin product, between what those

skilled in the art already knew and what Dr. Lin disclosed to the
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world in the specification, a skilled artisan would be enabled to
make and use the cl ai med pharnmaceutical conposition. The
guestion remai ns, however, whether the specification enables one
of ordinary skill in the art to practice the invention using all
cultured mammalian cells -- this is the scope of the claim Put
differently, in light of the breadth of the disclosure, should
Anmgen’ s clains have been limted to a smaller subset of cel
types?

Dr. Lin’s disclosure provides only two exanpl es of mammali an
cells that produce erythropoietin. Trial Ex. 1 at 23:1 to 24: 38
(Example 7, using COS-1 cells); i1d. at 25:29 to 29:7 (Exanple 10,
using CHO cells). The question then arises whether the explicit
di scl osure of just two manmalian cell lines warrants a claim
covering all mammalian cells. Rather than properly seeking a
claimequal in neasure to the scope of the disclosure, it appears
that Dr. Lin clained far nore than what he delivered. This is
exactly the type of conduct that the enabl enent requirenent is
intended to snoke out. But a claimshould not be squeezed
unconfortably into the dinghy of a particular exanple, if the
teachi ngs of the patent warrant the capacious confort of an ocean
liner. TKT, of course, argues that the teachings sinply are not
so broad.

True, Drs. Lodish and WAll testified that one of ordinary

skill in the art in 1984 could have practiced the Lin inventions
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in avariety of different manmalian cell types with routine
experinmentation. Trial Tr. at 137:21 to 142:1, 251:6 to 253:9,
2605:9 to 2606:1, 2608:19 to 2609:16; 2674:8 to 2676:6, 2677:24
to 2678:25. As already nentioned with respect to the witten
description requirenent, Dr. Lodish explained that Exanple 10
“teaches that one can use vertebrate cells, mamualian cells in
this process,” id. at 140:6-7, and that “[o]ne of ordinary skil
in the art, nme, ny students, would have understood this not to be
limted to the specific types of cells that we[re] used in this
exanpl e, that other vertebrate cells, mammalian cells, could have

been used,” id. at 140:7-11. See also id. at 251:3-12

(di scussing additional sections of the specification).> He then
confidently added that the “techni ques described in the Lin
patent are equally applicable to [mammalian] cells, other than
COS or CHO cells, without question.” [d. at 251:18-20. During
an exchange with the Court, Dr. Lodish el aborated on his
reasoning. He explained that one of ordinary skill in the art
woul d infer fromthe exanples using COS-1 and CHO cel |l s that
simlar outcones could be expected fromother mammalian cells

“[b] ecause these cells, vertebrate cells, mammalian cells

% The Court also notes that by 1984, a variety of nmanmalian
cells useful for protein expression had been adapted for growth
in culture and were readily available to those of ordinary skil
in the art fromthe American Type Culture Collection (“ATCC).
Trial Tr. at 2678:17 to 2679:5, 2685:24 to 2686:19. A nunber of
cultured human cell lines were available as well. [d. at 252:19
to 253:3, 1209:19-21, 2616: 2-12.
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specifically, nmake proteins and process themin substantially the
sane way.” 1d. at 141:16-18. Al mammualian cells produce and
secrete hornones |i ke EPO by neans of the sane fundanenta

process of gene transcription, RNA splicing, nRNA translation,
and post-translational nodification. |d. at 83:6 to 88:13,

120: 9-22, 141:15-20; see also id. at 2550:7-15, 2580:18-22. Dr.

Lodi sh did admt that “there may be m nor differences, but those
woul d be easy to figure out experinentally.” 1d. at 141:19-20.
Thus, “wth a strong |ikelihood of success, one could have used
cells other than the CHO cells or the COS cells that [Lin] used

inthis patent.” [d. at 141:20-23; see also id. at 542:25 to

543:7, 2605:9 to 2606:1. Furthernore, there is no evidence in
the record indicating that human cells are sonmehow different from
ot her mammal i an cells and woul d, therefore, be unsuitable for
produci ng erythropoietin followwng Dr. Lin's teachings. 1d. at
2556:5-13. Consistent with Dr. Lodish's testinony, Dr. \Wall
testified that the “teachings of the Lin patent describe
vertebrate mammalian cells, and the techniques are all applicable
to human cells which can be grown in culture.” 1d. at 2623:22-
25. Wen pressed regarding the difficulty of identifying
sui t abl e expression systens for naking erythropoietin, for
instance, Dr. Wall and his interrogator had the foll ow ng

exchange:
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Q [Y]Jou would have to determ ne whether . . . there

were suitable expression systens for nmaking EPO in

those cells? 1Is that correct?

A. [Ylou woul dn’t need to design an expression system

that there were already avail abl e broadly active, that

is, wwth a broad spectra of host cell specificity or

activity many suitable vectors.

Q And you need to find out whether the particul ar

host cell you were | ooking at possessed a suitable

system correct?

A It would be a routine experinent to test one of the

readily avail abl e SV40 or nouse netal |l ot hi onein or

what ever ot her expression systemyou wanted to try.

ld. at 2674:19 to 2675:9. Throughout the testinony of these

W t nesses, a thenme becones apparent: any chal |l enge whi ch one of
ordinary skill in 1984 m ght have encountered in attenpting to
make and use the clainmed invention using other cultured mammali an
cells could be resolved by experinentation falling short of
“undue.” As the Court finds this testinony credible, it cannot
find by clear and convincing evidence that after reasonable
experinmentation one skilled in the art as of 1984 would not have
been able to make and use a pharmaceutical conposition conprising
a therapeutically effective amount of human erythropoietin
purified frommmmualian cells grown in culture.

Anot her issue nerits consideration, however. Throughout
this litigation, TKT has made every effort to point out the fact
t hat whereas Angen reconbi nes exogenous EPO DNA sequences, TKT
activates the endogenous EPO gene. As previously nentioned, TKT
attenpted to insert an exogenous DNA [imtation sonewhere within

nearly every asserted claim Then and now, the Court maintained
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that the claimlanguage could not reasonably be read to
incorporate such a limtation. Instead, the Court opined that if
t he exogenous- endogenous di spute bel onged anywhere in this case,
it ought be faced in the context of the validity argunents.
Well, here it is.

As an initial matter, TKT s contention nust be clarified.
Taking the Court’s claimconstruction as issued, TKT notes (as it
must) that the clainmed pharnmaceutical conposition is not defined
by the EPO gene’s relationship to its host. Having |ost that
battl e during the Markman hearing, TKT now cones about and
argues, essentially, that “if the claimconstruction is that
broad, then Angen’s disclosure better neet it.” Fair enough.

TKT is correct that HVR4396 Injection is produced by

activating the endogenous EPO gene and that, in contrast, all of
Dr. Lin s specific exanples are devoted to the insertion of
exogenous EPO DNA into host cells. As earlier detailed with
respect to the witten description analysis of the ‘422 patent,
TKT' s evidence tends to show that Angen’s invention was |limted
to the expression of exogenous DNA. See supra note 50. Wile
the Court is willing to assune that this contention has been
proven by clear and convincing evidence, a finding of invalidity
for lack of enabl enment does not follow Like the witten
description requirenent, see supra Section IV.F.2.a, at 200-03,

where the nethod is immterial to the claim the enabl ement
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inquiry sinply does not require the specification to describe
t echnol ogi cal devel opnents concerning the nethod by which a
patented conposition is made that may arise after the patent

application is filed. See United States Steel Corp. v. Phillips

Petrol eum Co., 865 F.2d 1247, 1251 (Fed. Cr. 1989); In re

Koller, 613 F.2d 819, 824-25 (Ct. Cust. Pat. App. 1980); see also
In re Hogan, 559 F.2d 595, 606 (Ct. Cust. Pat. App. 1977).

Moreover, the | aw nakes clear that the specification need teach
only one node of making and using a clained conposition. See

Johns Hopkins Univ. v. Cellpro, Inc., 152 F.3d 1342, 1361 (Fed.

Cr. 1998); Engel Indus. Inc. v. Lockformer Co., 946 F.2d 1528,

1533 (Fed. Cir. 1991). As aresult, contrary to what TKT
proposes here, there is no requirenent that the specification
enabl e every node for naking and using the clai ned products. ®®
Thus, the facts that (1) TKT nakes the sane pharmaceuti cal
conposition but by a different nmethod; and (2) that such nethod
is not taught in the Angen patent, are wholly immterial. As a
result, because the record is replete with persuasive evidence

that Dr. Lin's disclosure taught those skilled in the art at

*¢ The reason for such a rule is clear. What woul d be the
value in patenting a conposition at all if, by making the
slightest alteration in the nmethod of making what is nonethel ess
t he sane product, a conpetitor were able to evade liability? A
patent systemthat permtted such conduct would renove the carrot
dangling in front of the inventor’s nose. |If inventors were so
easily divested of their limted nonopoly rights attendant to
their novel, useful, and nonobvious contributions, they would
i kel y abandon their pursuits and thereby inhibit progress. The
| aw does not permt such an outcone.
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| east one nethod of making and using the pharmaceuti cal
conposition of Claim1l of the ‘422 patent, the specification is
sufficient to overcone this enabl enent chall enge.

b. ‘ 080 pat ent

Clainms 2 and 3 of the ‘080 patent claimerythropoietin
gl ycoproteins having certain characteristics, and Claim4 clains
a pharmaceutical conposition conprising a therapeutically
ef fective anount of the erythropoietin products according to
Caim2 or 3. Trial Ex. 3 at 38:39-53. Dr. Lin s disclosure
enabl es those skilled in the art as of 1984 to practice these
i nventions.

In reaching this conclusion, the Court incorporates within
its analysis the evidentiary foundation relied upon to find that
the ‘080 clainms did not run afoul of the witten description
requi renent. See supra Section IV.F.2.b, at 203-07. In sumary,
the text and figures of the specification describe the isolation
and purification of the clainmed erythropoietin polypeptides in
such a manner as to enable one skilled in the art to nake and use
t hese pol ypepti des as well as pharmaceuti cal conpositions
containing them See, e.qg., Trial Ex. 1 at 10:9-15, 10: 34-40,
10: 50- 60, 11:15-19, 21:3-19, 23:1 to 24:38 (Exanple 7), 25:29 to
29: 7 (Exanpl e 10), 31:13-54, 32:44-60, 33:19-30, 35:10-17, Fig.6;
Trial Tr. at 527:19-23, 528:12-19. Even Dr. Kingston, who was

called by TKT, agreed that if one of ordinary skill in the art as
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of 1984 foll owed Exanple 10, then such person would be able to
make an erythropoietin polypeptide in CHO cells. Trial Tr. at
2110: 6-10. Neither he, nor any other witness, clained that the
specification’s exanples were inoperable. 1d. at 2109: 20-25.
Furthernore, to the extent that a skilled artisan would be |ed
astray by the erroneous Hexose val ue or the additional arginine
at position 166 of the deduced am no acid chain displayed in
Figure 6, both discrepancies were discoverabl e through reasonabl e
experinmentation. As a result, these scientific errors do not
render any of the asserted clains invalid for |ack of enabl enent.
TKT argues that the asserted ‘080 patent clains are invalid
because the Lin patent specification does not enable one skilled
inthe art to produce erythropoietin glycoproteins (and
phar maceuti cal conpositions) by activating the endogenous EPO
gene in a human cell. As previously explained, however, this
uni que net hod by which TKT achi eves the sane outconme need not be
enabl ed provided that the patentee teaches a skilled artisan at
| east one nethod of obtaining a clained conposition. See supra
Section IV.F. 4.a, at 228-30. Furthernore, whereas the scope of
Claim1l of the ‘422 patent, which recites “mammalian cells,”
reaches a broad range of host cells capable of expressing the
human EPO gene, the asserted clains of the ‘080 patent do not.
Thus, TKT s argument that the specification fails to enable the

production of EPO using cells other than CHO cells (including
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human cells) is inapposite. Thus, the Court finds that one of
ordinary skill in the art would have been able to make and use
the clained erythropoietin glycoproteins and the pharnaceuti cal
conposition containing them

C. ‘ 349 Pat ent

As to the asserted clains of the 349 patent, the Court al so
concludes that the witten description, when conbined with the
knowl edge of those of ordinary skill in the art as of 1984,
teaches skilled artisans how to nake and use the cl ai ned uni que
vertebrate cells. 1In analyzing TKT's witten description
chal l enges to the ‘349 patent, the Court considered various
passages fromthe specification as well as hel pful testinmony from
the witnesses. Mich the sane evidence undergirds the Court’s
enabl enent hol ding. See supra Section IV.F.2.c, at 207-11

In sum various passages of the specification provide
i nportant data regarding, for instance, pronoter and regul ator
DNA sequences, the creation of vectors carrying transcription
control DNA sequences and human EPO DNA, the primary structura
conformati on of human EPO, sel ection and anplification
techni ques, and nethods to quantify the erythropoietin production
rates of the cells. See, e.qg., Trial Ex. 1 at 2:3-8, 2:10-13,
10:42-49, 21:40 to 22:67 (Exanple 6), 23:1 to 24:38 (Exanple 7),
25:29 to 29:7 (Exanple 10), Fig.6. Mreover, the art was already

rich in certain aspects of these teachings. For exanple, as of
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1984, ordinary skilled artisans had identified a variety of
pronoters that could be used to pronote gene expression in a
variety of mammalian and vertebrate cells. Trial Tr. at 301:12
to 302:4, 302:23 to 303:2. Determ ning whether a given pronoter
woul d operate wthin a particular cell type was a matter of
routi ne experinmentation. 1d. at 302:5-20. One skilled in the
art at that tine al so would have understood that a variety of
vertebrate cells adapted for growh in culture could be obtained
fromthe ATCC. 1d. at 2678:17 to 2679:5, 2685:24 to 2686:19. In
addition, a nunmber of cultured human cell Iines were avail abl e.
Id. at 252:19 to 253:3, 1209:19-21, 2626:2-12. One skilled in
the art of nol ecul ar biology woul d have understood that because
all vertebrate cells produce and secrete hornones by the sane
fundanent al processes, the teachings displayed in the ‘349 patent
were readily applicable to the entire range of cultured
vertebrate cells, including human cells. |[d. at 83:6 to 88:13,
120: 9- 22, 141:15-20, 2550:7-15, 2556:5-13, 2580: 18-22.

These aspects relating to the Lin patents were already well known
in the art prior to Dr. Lin’s disclosure.

Building on this art, Dr. Lin s disclosure taught ordinary
skilled artisans how to practice the clainmed vertebrate cel
inventions. 1d. at 254:12 to 255:23. |In particular, the
t eachi ngs enabl ed one of ordinary skill in the art to use various

cultured vertebrate and mammalian cells, including human cells,
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to produce human EPO |d. at 123:12-22, 137:21 to 138:1, 140:6
to 142:1, 250:3 to 253:12, 541:15 to 543:10, 627:21 to 629: 4,
1112: 16 to 1113:11, 1124:23 to 1125:2, 2109:20 to 2110: 21,

2554: 21 to 2555:3, 2556:11-13, 2580:11-25. Wth the assistance
of the Angen specification, a skilled artisan would have been
able to determne with routine experinentation which cultured
vertebrate cells would produce human EPO. See id. at 137:21 to
138: 12, 139:8-20, 140:6 to 142:1, 534:10 to 536:9, 2679:17 to
2679:5, 2685:24 to 2686:19. The sane is true with respect to
whet her certain of the various pronoters could be operatively
linked to control the transcription of the DNA encodi ng human
EPO. See id. at 514:22 to 515:5. The specification teaches how
to use cultured vertebrate cells to nake cells that contain non-
human DNA sequences that control transcription of human EPO DNA
and, upon growth in culture, are capable of producing EPO at the
levels recited in the clainms. |d. at 254:1-23, 2605:9-20,
2605: 22 to 2606:1. Anong the many techni ques described in the
349 patent for obtaining such cells are the use of (1) strong
non- human pronoters and enhancers; (2) selectable markers for
isolation of cells capable of stable EPO expression in culture;
(3) anplified markers for selection of cells containing anplified
copi es of EPO DNA under the control of non-human transcription
control sequences; and (4) cell cloning. 1d. at 2581:15 to

2582: 3, 2599:15 to 2600:18, 2601:18 to 2603: 25, 2604:13 to
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2605: 1. The patent al so enables one of ordinary skill in the art
to isolate EPO from EPO producing cells and to neasure such EPO
Id. at 378:12-23.

The extent of the enabling disclosure is also denonstrated
by a series of post-filing publications that describe the
creation of EPO producing cul tured human, nonkey, and hanster
cells using the techniques taught in the Angen specification.

See Gould v. Quigg, 822 F.2d 1074, 1078 (Fed. Gr. 1987)

(explaining that an expert may rely upon post-filing publications
that apply known techniques as of the filing date to show t hat
the specification was enabling). Yanagi, for exanple, applied
the teachings of the ‘349 patent to make cultured human cells
capabl e of producing the clained anounts of human EPO  See Tri al
Ex. 43; Trial Tr. at 2104:2-8, 2105:8-19, 2606:2 to 2607: 13,
2608: 7-13. Powell, simlarly, nade DHFR+, CCs, and BHK ( baby
hanmst er kidney) cells containing anplified human EPO DNA under
the control of non-human transcription control sequences that
wer e capabl e of produci ng human EPO at the levels recited in the
349 clains. See Trial Ex. 2323; Trial Tr. at 2609:11-16,
2609: 24 to 2610:25. GChashi, meanwhile, made EPO produci ng DHFR"
human cells that contained anplified human EPO DNA under the
control of non-human transcription control sequences. Trial Tr.
at 2612:20 to 2613:17. The fact that these researchers were

capabl e of maki ng EPO produci ng cells using non-human
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transcription control sequences and either anplified or non-
anplified EPO DNA in various types of cultured cells including
human cells further suggests that Angen’s specification was
enabling. 1d. at 2607:19 to 2608:1, 2608:19 to 2609:1

The Court al so notes that TKT failed to prove -- at |east by
cl ear and convincing evidence -- that one of ordinary skill in
1984 woul d not have been able to nake and use vertebrate cells
having the properties of Dr. Lin's clainmed cells w thout undue
experinmentation. More precisely, TKT has failed to provide clear
and convi nci ng evidence that any person was unable to make and
use the inventions clained in the *349 patent in any vertebrate
cell. In fact, Dr. Kingston, TKT s expert, conceded that a post-
doctoral fellow working in his laboratory in 1984, applying the
t echni ques described in the 349 patent, would have been able to
make cul tured human cel |l s capabl e of expressing human EPO. 1d.
at 2111:13 to 2112:4, 2113:6-16.

TKT points to a portion of the prosecution history of the
‘349 patent in order to support its non-enabl enent contentions.
During the prosecution of the ‘349 patent clains, Exam ner
Martinell rejected certain clains under 35 U. S.C. § 112 and
stated that “[t]he instant application teaches and enables only
cells that have been transforned wth exogenous DNA t hat encodes
erythropoietin (EPO that have the high EPO production required

by the clainms.” Trial Ex. 5 Tab 10 at 204. Al though TKT argues
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that this snippet limts Angen’s cell clainms to cells that have
been transfected with exogenous EPO DNA, read in context, it does
not support TKT' s argunent. The claimto which Exam ner

Martinell referred in the rejection was then pending C aim42:
“Vertebrate cells which can be propagated in vitro and whi ch upon
gromh in culture are capable of producing in the nediumof their
growh in excess of 100 U of erythropoietin per 106 cells in 48
hours as determ ned by radi oi munoassay.” [d. at 171. Thus,
rejected Claim42 literally enconpassed vertebrate cells that had
not been genetically manipulated at all -- with endogenous or
exogenous DNA -- but were nonethel ess capabl e of producing the
recited levels of human EPO. In light of the originally filed
claim one nmust exam ne not only TKT' s oft-quoted sentence of the
rejection but also the statenent that followed it: “[t]he instant
application does not guide one of skill in the art in the

di scovery of non-transforned vertebrate cells that are capable of

t he high EPO production recited in the instant clains.” 1d. at
204 (enphasis added). WMoreover, in support of his rejection,
Exam ner Martinell cited three publications, all of which

descri bed human cells that had not been genetically mani pul at ed
t hat produced EPO at levels far below the levels recited in the
clains. See id. In light of this additional sentence and the
cited publications, it becones clear that Exam ner Martinell was

not concerned about |imting the clainms so that genetic
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mani pul ati on was endogenous rat her than exogenous; rather, he was
concerned about limting the cell clains generally to
transforned, or genetically manipul ated, rather than non-
transforned vertebrate cells. This conclusion is solidified by
Anmgen’ s subm tted anended clains which, rather than [imting the
clainmed invention to cells conprising exogenous DNA encodi ng
human EPO, Iimted the cell clainms by adding limtations
concerning genetic mani pulation. |In particular, the anended
claims, which were later issued as Clainms 1 and 4 of the ‘349
patent, were limted to vertebrate cells “conprising non-human
DNA sequences that control transcription of DNA encodi ng human
erythropoietin” or “which conprise transcription control DNA
sequences, other than human erythropoietin transcription control
sequences,” respectively. 1d. at 235, 242. Exam ner Marti nel
agreed that the anmended cl ai s overcane his enabl enment rejection
and consequently withdrew the section 112 rejection and all owed
t he amended clainms to issue. 1d. at 235, 255. It stands to
reason that if he were objecting on the basis that the Lin
patents only enabl ed the manufacture of EPO producing cells by
usi ng exogenous EPO DNA, then the enabl enent rejection would not
have been withdrawn. Thus, the Court is not persuaded by clear

and convinci ng evidence that Angen’s specification fails to
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enabl e ordinary skilled artisans to nake vertebrate cells neeting
all of the limtations of the ‘349 patent clains.®
TKT al so points to Angen’s hunman ‘293 cell experinents as

evi dence that the ‘349 patent is not enabling. See generally

Trial Ex. 2092 (Laboratory Notebook issued to J. Egrie). TKT
contends that Dr. Lin should not have clainmed classes of EPO
producing cells as broad as “manmal i an” or “vertebrate” because
t hese human ‘293 cell experinents failed to produce EPO in
sufficient anounts.

The Court agrees that these experinents denonstrate |evels
of EPO production falling far short of the magnitude enconpassed
by the 349 clains. Mreover, the Court agrees that these
experinments strongly suggest that such high | evel expression
coul d not be obtained fromthis human cell line, at |east by
means of techni ques known to those skilled in the art in 1984.

The ‘293 experinents, however, occurred nonths before Dr.
Lin first disclosed his vertebrate cell inventions in the ‘349
patent. More inportantly, as indicated above, see supra Section
IV.F.1.c, at 189-90, the ‘293 experinents were not perforned for
t he purpose of yielding high | evels of EPO expression, Trial Tr

at 2556:13-16. Instead, they were transient expression

°" Because Angen is only required to enable skilled artisans
to make its claimed product by one nmethod, the Court again
rejects TKT's argunent that the ‘349 patent clains are invalid
because they fail to enable one of ordinary skill in the art to
manuf acture cells capabl e of expressi ng EPO from endogenous EPO
DNA. See supra Section IV.F.4.a, at 227-30.
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experinments designed to achieve fast but short-term expression of
t he EPO gene sequence cloned by Dr. Lin rather than stable
transformants capabl e of high | evel EPO production. [d. at

428: 10 to 429:12, 967:3-18, 1112:16 to 1113:11, 2111:19 to
2112: 4, 2556:25 to 2557:8, 2559:1-6, 2568:9 to 2569:8, 2572:22 to
2573:4. Specifically, these experinents were designed to confirm
that Dr. Lin had cloned an intact, conplete DNA sequence encodi ng
human EPO, see id. at 2568:11-23, and they did not enploy the
various techniques | ater described in Exanple 10 to increase EPO
production levels. The ‘293 experinents, for exanple, did not

i nclude the use of (1) a strong pronoter; (2) a selectable marker
to all ow sel ection of stable transformants; (3) an anplifiable
marker to allow anplification of the EPO DNA, and (4) the use of
sub-cloning to isol ate honbgeneous popul ati ons of hi gh produci ng
cell clones. 1d. at 2569:16 to 2572: 21, 2575:15 to 2577:23.

Thus, while it appears that Angen failed to obtain high I evel EPO
expression in a human cell line, which directly chall enges the
patent’s scope of enablement, Angen was not attenpting to apply
all of the teachings of the ‘349 patent in those experinents. As
aresult, while the ‘293 experinents prove nore |likely than not
that Angen’s ‘349 patents are not enabled, this Court does not
find such proof clear and convincing.

d. ‘ 933 Pat ent

Al t hough the Court has found that HVR4396 does not infringe

the asserted clains of the ‘933 patent, the Court here addresses
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whet her any of those three clains survive TKT' s enabl enent
onslaught. Cdaim1l of the ‘933 patent covers non-naturally
occurring erythropoietin glycoprotein products having the in vivo
bi ol ogi cal activity of causing bone marrow cells to increase
production of reticulocytes and red bl ood cells and havi ng

gl ycosyl ati on which differs fromthat of human urinary
erythropoietin. Trial Ex. 2 at 38:17-21. Dependent Claim2 also
requires that such product have a higher nol ecul ar wei ght than
human urinary erythropoietin as neasured by SDS-PAGE. [d. at
38:22-25. Dependent Claim9, neanwhile, covers pharmaceuti cal
conpositions conprising an effective anount of a glycoprotein
product effective for erythropoietin therapy according to C ains
1 or 2 and a pharmaceutically acceptable diluent, adjuvant, or
carrier. ld. at 39:1-4. The limtations contained in these
clainms are wi dely described throughout the specification, as is
apparent fromthe extensive evidence cited by the Court with
respect to the sufficiency of the witten description of the ‘933
patent. See supra Section IV.F.2.d, at 211-16. For exanple, the
specification discusses novel purified and isol ated pol ypepti de
products having part or all of the primary structural
conformati on and one or nore of the biological properties of
natural | y-occurring erythropoietin, and provides a detailed

expl anation of the production of such erythropoietin glycoprotein
products. Trial Ex. 1 at 10:9-15, 10:34-40, 10:50-60, 23:1 to
24: 38 (Exanple 7), 25:29 to 29:7 (Exanple 10). In conjunction

wi th disclosures concerning in vivo biological activity,
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t herapeutic effectiveness, and other aspects of the ‘933 clains,
t hese passages nearly enable one of ordinary skill in the art to
practice the inventions claimed in the ‘933 patent. |d. at 12:1-
7, 28:13-28, 33:19-31, 33:50 to 34:27; Trial Tr. at 625:11 to
629: 11, 656:2 to 661: 4.

Despite these enabling disclosures, Dr. Lin's specification
falters, which by this point should come as no surprise to the
reader, because it fails to enable one of ordinary skill in the
art to conpare the glycoyslation of the reconbi nant EPO product
with that of human urinary erythropoietin. The Court directs the
reader to nore extensive discussions of this matter contained in
the infringenment, see supra Section IV.E 2, at 139-46, adequate
witten description, see supra Section IV.F.2.d, at 214-16, and
definiteness, see supra Section IV.F. 3, at 218-19, portions of
this opinion. Consequently, an ordinary skilled worker woul d be
unable to performthe experinental analysis necessary to confirm
whet her the manufactured gl ycoprotein product has glycosyl ation
which differs fromthat of human urinary erythropoietin. The
Court therefore concludes, should the finding of non-infringenent
prove erroneous, that TKT has proven by clear and convincing
evi dence that the ‘933 patent specification does not enabl e one
of ordinary skill in the art to nake and use the erythropoietin
gl ycoprotein product (and rel ated pharnmaceutical conposition)
enconpassed within the three asserted clainms of the ‘933 patent.
V. CONCLUSI ON, DECLARATI ON, AND ORDER FOR JUDGVENT

As this opinion cones to its conclusion, it is appropriate

toreiterate that it truly has been an honor to have presided
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over a case litigated with such skill, intelligence, and
integrity. The attorneys representing both parties have done an
extraordinary job in teaching the Court many of the nuances of
both this challenging area of law and this rather conplicated
real mof science. Litigation, however, is a rather rough-edged
zero-sumenterprise. Accordingly --

For the reasons set forth above, the Court decl ares:

Claims 1, 2, and 9 of the ‘933 patent are not
infringed, and, if this finding is error, those
clainms are invalid for |lack of an adequate witten
description, indefiniteness, and | ack of

enabl enent .

Clainms 4 through 9 of the ‘698 patent are not
i nfringed.

Clainms 2 through 4 of the ‘080 are valid,
enforceabl e, and infringed under the doctrine of
equi val ent s.

Clains 1, 3, 4, and 6 of the ‘349 patent are
valid, enforceable, and literally infringed,
whereas Claim 7 of the sanme patent is not

i nfringed.

Claim1l of the 422 patent is valid, enforceable,

and literally infringed.
An appendi x follows, setting forth the Court’s holding in tabular
form

Judgnent will enter so declaring.

WLLIAM G YOUNG
CH EF JUDGE
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