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]."o r 

IN T•E UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Fu-Kuen Lin Group Art Unit: 
U 

Serial No.• 113,178 Examiner: •. 
Kushan 

Filed• October 23, 1987 ./ 

=PRODUCTION OF 
ERYTHROPOIETIN" 

AMENDMENT •NDER R•LE 116 

Honorable Commissioner of Patents 
and T•ade•arks 

Washington, D.C. 20231 

•ear Sir: 

Responsive to the Final Official Action dated February,0, 1989, 

kindly amend the above-identified application as follows: • • 

In The Claims: • • 

Kindly cancel Clai• 41, 55-5• and 61-6• withou• prejudice, 

and a• the following new claims 6?-75: 

__67.•/•lycoprotei•p•odu¢• of the expression of an 

exogenous DRA sequence in•euca•yoti¢ host cell, said product 

having a •ri•ary structural•onformation and •lycosylatlon 

sufficiently duplicative of • of a •turally occurrin• h•n 

erythr•ietin to all• •ion of the in vivo biol•ical 

pro•rty of •u•lng •ne •cells to •ncrease p•uction of 

reticu•o•es and r• bl•d •l•s an• •v•ng an average 

car•hydrate c•sition •!• •fers fr• that of naturally 

c.ccurr•n• h•n eryth•o•iet•n. • 
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the exogenous D• science •s a cD• s•ence. 

89. A glycoprotein pr•uct accor•ng to Claim• •e•n 
•he ex•enous D• se•ence •s a •en•£c 

/ 
70. A •lycoprotein according •o Claim 6• 68 

•e host cell is a •lian cell. / 
/ 

71. A glycopro•ein pr•uet ae• • •0 

the host cell is a COS cell. 

wherein the host cell is a cell. 

v 

g=.yc/nopro• Pr•Uct •o Cl_ima 87. 
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Remarks 

&pplicant wishes to express appreciation to Examiners Kushan 

.and Strain for their time and thoughtful consideration of the 

issues during the interview of May 24, 1989, with Hr. Steven Odre 

.and the undersiqned. It is earnestly bel•eved •hat the intervi,•w 

materially advanced prosecution of the subjec• application (a 

copy of the Interview Summary is attache•). 

Entry of this Amendment and reconsideration and allowance 

the subject application are respectfully requested. The 

amendments proposed herein are believed to place the application 

in =ondltion for allowance. 

The art cited in the subject Official Action •as been 

carefully considered by the &ppli•ant toqether with the 

Examiner's comments relevant therein and, in response, new 

independent Claim 67, which combines prevlously pending Claims 41 

and 61, is presented in an effort to more particularly point out 

.an• distinctly claim the subject invention. New Claims 68-75 

corresl•nd to previously pending Claims 62-66 and 55-57. 

Claims 41, 55-57, and 61-66 were rejected under 

35 U.S.C. 112, Eirst and second paragraphs. Reconsideration is 

r•uested in view of the a•ve-moted new claims and the remarks 

•ich follow. 

All pr•uct claims An the subject aPPlication are now 

p;•oduct-by-process claims. Independent Claim 67, and thus all of 

the pending claims, speciflcally define the erythropoietin o• the 

subject invention as a "•lycoprotein product of the expression of 
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an exogenous DRA sequence £n a eucaryotic host cell These 
product-by-process claims are presented in an effort to 

positively recite the physical properties of recombinant 
erythropoietin, and to further define the product o£ the subject 
invention since the recombinant erythropoietin claimed cannot be 
precisely define• except by the process by which 

produced. It is submitted that the claims now pending herein 
fully meet the requirements of 35 USC 112. 

Clainm 41 and 61-66 were rejected under 35 USC 103 as being 
unpetentable over Miyaki et al., Chiba et al., Takezawa 

(D Or H) or S•g•moto e• al. Reconsideration is requested in vie• 

of the above-noted new claims and the remarks which 

All of the references cited by the Examiner in this 

re•ection relate to naturally occurring erythropo{et£n. 
,:lairs of the subject invention relate to erythro•oietin whlch 

•roduced through recombinant DN& techniques. Recombinant 

•rythropoietin is dif£eren• from naturally occurring 
ery•hropoietin (•or a description of the differences, see the 

response filed December 5, 1988). •oreover, naturally occurrinq 
human ery•hropoletin is not a viable h-•n therapeutic product; 
human recombinant erythropoie•n, on the other hand, has been 

proven •o be clinically effective, and is the firs• thera•eu•ir 
produc• which can be used to effectively treat the hundreds 

thousands of patients who suffer •rom anemia and other disorder• 

low red blood cell coun•. 
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In determining whether ehe subject claims are obvious under 

35 U$C 103, all evidence bearing on the subject •ust be 

considered. The proof of unobviousness of a claimed product can 

be through evidence that the product solves a long felt need, 

through evidence of the £ailure of others, or through evidence of 

its co•.-erc•al success. Evidence of these Graham v. John Deer• 

"secondary considerations" must a•wsys be •aken into account in 

connection with the determination og obviousness (see H•br•ech 

Inc. v. Monoclonal &ntibodies, Inc. 231 USPO 81 (Fed. Cir. 19S•)). 

The International Trade Co•£ssion recently applied •he 

Graha• v. •oh• Deere "secondary considerations" in ITC 

•nvestigation No. 337-TA-28•, involving co•nonly owned 

•.S. Patent 4,703,008, covering erythropoie•in DNA, vectors and 

host cells (which resulted •ro• the parent application to the 

:subject application). The ITC upheld the validity o• the 

'005 patent. Judge Bar=•s, in his •nitial Determination, used 

•:he Graham v. John Deere "secondary considerations" and Eound 

that these •ndicia supported a findln• of unobv•ousness. The 

•n•t£al Determination is attached for the •xa•iner's convenience. 

In the subject invention, the Graha• v. John Deere 

"secondary considerations" establish the unobviousness o• 

recombinant erythropoietin. As to the "long felt need', 3udqe 

I•arned Band viewed "the length og time the art, though needing 

•he invention, went w•thout it" as the best nontechnical 

•ldepost for inge=ring nonobviousness (see Sa•et• Car Beatin• 

and L$•h• Co. v. General Electric Co. 69 USPO 401 (lnd 

Cir. 1946)). Indisputably, prior to the subject invention, there 
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•as a long felt need £or a co•ound which could be used for 

treating patients suffering from anemia. The "long felt need" 

was solved by recombinant erythropoiet£n, which •an and is being 
use• in the treatment of patients (see also ix•s. 50-52 of the ITC 

Initial Determination). Judge Earris states at page 52 of the 

Initial Determination: 

Thus it is evident that since at least 
the early 1960's the medical community 
felt a need for a supply of exogenous EPO 
as an alternative treatment Of the anemia 
suffered by patients wlth advanced renal 
disease. In 1983, it had not been 
•x)sslble to meet this nee• by isolating 
natural EPO or by recombinant methods... 

In contrast to reco•£nant ery•hropoietin, naturally 

occurring human erythropoietin is not used to treat patients. In 

the past, efforts were made to obtain purified erythropoietin 

from natural sources such as the urine of patients with aplastic 

anemia. The results of these efforts however yielded only a 

small amount of material which was far too little for clinical 

research. Similarly, a program to purify natural erythropoietin 

from non-anemic persons failed because of impurities in the 

urine, and the resulting product made patients sick (see 

p•eo 51-52 of the ITC Initial Determination). In a statement 

(copy attached) announcing the FD& approval of •ecumbinant 

erythropoietin, Commissioner Frank Young note4: 

Although there Is not enough naturally 
occurring erythropoietin produced to 
oo•lec• it from heal•hy persons for use 
in treatment, gene splicing techniques 
have perm•tte• its production. 

1411a 6 

229 

AM670156503 AM-ITC 00941170 

Case 1:05-cv-12237-WGY     Document 312-34      Filed 03/05/2007     Page 7 of 9



Other "failure of others" were the efforts made by others to 

prc•uce recombinant erythropoietin (see l•s. 52-54 and 153-180 of 

the ITC Initial Dete•nation). In summary, there was a long felt 

need solve• by recc, nbinant srythropoietin and, prior to the subject 

invention, others failed in attempts Co produce compounds, including 

recombinant erythropoietin, which could be used to treat patients. 

Regarding commercial success, it is estimate• that 

:ecombinant eryChropoietin sales will be several hundred million 

dollars annually (see-also pgs. 49-50 of the ITC InlCial 

Determination). The pr•uct license application for recombinant 

(•rythropoietin was approved by the FDA on June i, 1989. In 

c•ntrast, no application has been filed at the FDA for naturally 

occurring human erythropoietin, and it is unlikely that one will 

ever be filed. 

Applicant respectfully submits that none of the cited art of 

record, either taken alone or in cca•ination, discloses, suggests 

or renders obvious the invention as claLmed herein. 

Claims 41, 55-57, and •1-66 were rejected under 35 USC 103 

as being unpatentable over Ktyaki etal., Chiba eC al., Takezawa 

etal. (D or H) or Sugimoco etal. in v•ew of papayannopoulo 

et al. Reconsideration is requested. 

This rejection includes the same references as the above 

n•ted prior art rejection wit• the addition of the Papayannopoulo 

e• al. reference which relates to increasing .the henmtocrit of 

a.imals. The subject matter of the claims is unobvious in view 

o• these references for the reasons noted above in response to 

c.•e first prior art re•eccion. 
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Conclusions 

In view of the above, Applicant respectfully submits that 
all claims now pending herein fully and patentable define the 
present invention over the applied art of record. As such, entry 
of the Amendment and early receipt of the Official Notice of 
Allowance is awaited. 

Should any small •at•ers remain outstanding, the Examiner is 
.encourage• to telephone Applicant's undersigned attorney collec• 

at (805) 499-5725 ext. 3161, so that same can •e resolved without 
the necessity of an additional action and response •hsreto. 

TEB:jlm 

Attachments 

Amgen Inc. 
1900 Oak Terrace Lane 
T•ousand Oaks, CA 91320 

Respectfully submitted, 

AMGEN I•C. 

Thomas E. •yrne / •/• 
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