Paper No. 1

UNITED STATES PATENT AND TRADEMARK OFFICE
___________________
BEFORE THE PATENT TRIAL AND APPEAL BOARD
___________________
MICRO LABS LIMITED AND MICRO LABS USA INC.
Petitioners,
v.
SANTEN PHARMACEUTICAL CO., LTD. AND ASAHI GLASS CO., LTD.
Patent Owners.
___________________
Case: To be Assigned
Patent No. 5,886,035
___________________

PETITION FOR INTER PARTES REVIEW OF
U.S. PATENT NO. 5,886,035
UNDER 35 U.S.C. § 311 AND C.F.R. § 42.108

Mail Stop Patent Board
Patent Trial and Appeal Board
P.O. Box 1450
Alexandria, VA 22313-1450

TABLE OF CONTENTS
I.

INTRODUCTION ........................................................................................... 1

II.

MANDATORY NOTICES UNDER 37 C.F.R. § 42.8(a)(1).......................... 4
A.

Real Parties-In-Interest under 37 C.F.R. § 42.8(b)(1). ......................... 4

B.

Related Matters under 37 C.F.R. § 42.8(b)(2) ...................................... 4

C.

Lead and Back-Up Counsel Under 37 C.F.R. § 42.8 (b)(3). ................ 5

D.

Service Information – 37 C.F.R. § 42.8(b)(4) ....................................... 5

III.

PAYMENT OF FEES – 37 C.F.R. §§ 42.15(a) AND 42.103 ........................ 6

IV.

POWER OF PAYMENT OF FEES – 37 C.F.R. §§ 42.15(a) AND
42.103 .............................................................................................................. 6

V.

POWER OF ATTORNEY – C.F.R. §42.10(b) ............................................... 6

VI.

GROUNDS FOR STANDING AND PROCEDURAL STATEMENT ......... 6

VII. STATEMENT OF PRECISE RELIEF REQUESTED UNDER 37
C.F.R. §§ 42.22(a)(1) and 42.104(b) ............................................................... 7
VIII. THRESHOLD REQUIREMENT FOR INTER PARTES REVIEW ........... 10
IX.

STATEMENT OF REASONS FOR THE RELIEF REQUESTED ............. 10

X.

OVERVIEW .................................................................................................. 12

XI.

A.

Summary of U.S. Patent No. 5,886,035 .............................................. 12

B.

Prosecution Background of the ’035 Patent ........................................ 14

TECHNICAL BACKGROUND AND STATE OF THE ART PRIOR
TO DECEMBER 26, 1996 ............................................................................ 15

XII. LEVEL OF ORDINARY SKILL IN THE ART ........................................... 23
XIII. CLAIM CONSTRUCTION .......................................................................... 25
XIV. SCOPE AND CONTENT OF THE PRIOR ART......................................... 26
i

A.

European Patent Application Publication EP0639563A2
(“Klimko”) (Ex. 1003) ........................................................................ 26

B.

U.S. Patent No. 5,292,754 (“Kishi”) (Ex. 1005) ................................. 34

A.

Ueno Japan (Ex. 1006) ........................................................................ 37

C.

Bezuglov 1982 (Ex. 1007) .................................................................. 39

D.

Bezuglov 1986 (Ex. 1008) .................................................................. 40

XV. DETAILED EXPLANATION OF GROUNDS FOR
UNPATENTABILITY .................................................................................. 41
A.

GROUND 1: Claims 1-14 of the ’035 Patent Are Obvious Over
Klimko, Kishi and Ueno Japan ........................................................... 41
a.

Claims 1-3 Directed to Compounds Are Obvious over
Klimko in view of Kishi and Ueno Japan. ................................41
i.

Klimko Discloses Compound C - A Lead
Compound Possessing Significant IOP-Reducing
Activity ...........................................................................45

ii.

Kishi Teaches that Removal of the Hydroxyl
Group at the C-15 Position of Compound C
Eliminates Hyperemia ....................................................50

iii.

Ueno Japan Teaches Substitution of a Difluoro
Group in Place of the Hydroxyl Group at the C-15
Position of Compound C ................................................51

b.

Claims 4-6 Directed To Medicines Containing Tafluprost
Are Obvious Over Klimko, Kishi and Ueno Japan. .................54

c.

Claims 7-11 Directed to Medicines Containing
Tafluprost Are Obvious Over Klimko, Kishi and Ueno
Japan..........................................................................................57

d.

Claims 12-14 Directed to Medicines Containing
Tafluprost Are Obvious Over Klimko, Kishi and Ueno
Japan..........................................................................................60
ii

B.

GROUND 2: Claims 1-14 of the ’035 Patent Are Obvious Over
Klimko, Kishi and Ueno Japan in further view of Bezuglov
1982 and/or Bezuglov 1986 ................................................................ 62
a.

Klimko and Kishi Teach Removal of the Hydroxyl
Group at the C-15 Position to Eliminate Hyperemia ................62

b.

Bezuglov 1982 and Bezuglov 1986 Teach Monofluorine
Substitution of the C-15 Position of the Hydroxyl Group ........63

c.

Ueno Japan Teaches Difluorination at the C-15 Position .........65

XVI. SECONDARY CONSIDERATIONS DO NOT REBUT THE PRIMA
FACIE CASE ................................................................................................. 66
A.

No Unexpected Results Over the Closest Prior Art ............................ 67

B.

No Long-Felt and Unmet Need ........................................................... 68

XVII. CONCLUSION.............................................................................................. 69

iii

TABLE OF AUTHORITIES
Cases
Bristol-Myers Squibb Co. v. Teva Pharms. USA, Inc.,
752 F.3d 967 (Fed. Cir. 2014), reh’g and reh’g en banc denied 769 F.3d
1339 (Fed. Cir. 2014) ................................................................................... passim
Connell v. Sears, Roebuck & Co.,
722 F.2d 1542 (Fed. Cir. 1983)..............................................................................8
Cuozzo Speed Techs., LLC v. Lee,
136 S.Ct. 2131 ( 2016) .........................................................................................26
DyStar Textifarben GmbH v. C.H. Patrick, Co.,
464 F.3d 1356 (Fed. Cir. 2006)............................................................................10
Eisai Co. Ltd. v. Dr. Reddy’s Labs.,
533 F.3d 1353 (Fed. Cir. 2008)..............................................................................9
Eli Lilly and Co. v. Zenith Goldline Pharma, Inc.,
471 F.3d 1369 (Fed. Cir. 2006)..............................................................................9
In re De Blauwe,
736 F.2d 699 (Fed. Cir. 1984)..............................................................................69
In re Deuel,
51 F.3d 1552 (Fed. Cir. 1995)................................................................................9
In re Dillon,
919 F.2d 688 (Fed. Cir. 1990)......................................................................... 9, 55
In re Grabiak,
769 F.2d 729 (Fed. Cir. 1985)................................................................................9
In re Longi,
759 F.2d 887 (Fed. Cir. 1985)................................................................................9
In re Muchmore,
433 F.2d 824 (CCPA 1970) .................................................................................45
iv

KSR Int’l Co. v. Teleflex, Inc.,
127 S. Ct. 1727 (2007) .................................................................................... 8, 24
Leapfrog Enterprises Inc. v. Fisher-Price Inc.,
485 F.3d 1157 (Fed. Cir. 2007)............................................................................68
Newell Cos., Inc. v. Kenney Mfg. Co.,
864 F.2d 757 (Fed. Cir. 1988)..............................................................................68
Otsuka Pharm. Co., Ltd. v. Sandoz, Inc.,
678 F.3d 1280 (Fed. Cir. 2012)..................................................................... 49, 55
Pfizer, Inc. v. Apotex, Inc.,
480 F.3d 1348 (Fed. Cir. 2007)............................................................................10
Soverain Software LLC v. Victoria’s Secret Direct Brand Mgmt., LLC,
778 F.3d 1311 (Fed. Cir. 2015)............................................................................45
Takeda Chem. Indus. Ltd. v. Alphapharm Pty., Ltd.,
492 F.3d 1350 (Fed. Cir. 2007)................................................................ 9, 10, 47
Statutes and Codes
United States Code
Title 35, section 102(b) ................................................................................ passim
Title 35, section 103 ...............................................................................................8
Title 35, section 103(a) ........................................................................... 4, 7, 8, 10
Title 35, section 311 ...............................................................................................7
Title 35, section 314(a) ........................................................................................11
Title 35, sections 311-319 ......................................................................................1
Rules and Regulations
Code of Federal Regulations
Title 37, sections 42.1-.80, 42.100-.123 ................................................................1
Title 37, section 42.6(c) .......................................................................................10
Title 37, section 42.8(a)(1) .....................................................................................4
Title 37, section 42.8(b)(1) ....................................................................................4
Title 37, section 42.8(b)(2) ....................................................................................4
Title 37, section 42.8(b)(3) ....................................................................................5
Title 37, section 42.8(b)(4) ....................................................................................6
v

Title 37, section 42.10(a) .......................................................................................5
Title 37, section 42.10(b) .......................................................................................7
Title 37, section 42.15(a) ...................................................................................6, 7
Title 37, section 42.22(a)(1) ...................................................................................7
Title 37, section 42.100(b) ............................................................................ 26, 27
Title 37, section 42.103 ......................................................................................6, 7
Title 37, section 42.104 ..........................................................................................7
Title 37, section 42.104(b) .....................................................................................7

vi

EXHIBITS
Exhibit No.

Document

1001

U.S. Patent No. 5,886,035 to Shirasawa et al. (issued March 23,
1999).

1002

File History of U.S. Patent No. 5,886,035 to Shirasawa et al.

1003

EP0639563A2 to Klimko et al. (published February 22, 1995).

1004

EP0471856A1 to Kishi et al. (published February 26, 1992).

1005

U.S. Patent No. 5,292,754 to Kishi et al. (issued March 8, 1994).

1006

JP-A-7070054 to Ueno Japan et al. (published March 14, 1995).

1007

Bezuglov, V. V. & L. D. Bergelson, “Fluoroprostaglandins—A
New Class of Biologically Active Analogues of Natural
Prostaglandins” in Lipids of Biological Membranes (L.D.
Bergelson, ed., 1982).

1008

Bezuglov, Vladimir V. “Fluorodeoxy Prostaglandins, Synthesis
and Perspectives” in Prostaglandins and Cardiovascular Diseases
(Takayuki Ozawa et al. eds., 1986).

1009

Camras et al. “Reduction of intraocular pressure in normal and
glaucomatous primate (Aotus trivirgatus) eyes by topically applied
PGF2α,” Curr. Eye Res. 1:205-209 (1981).

1010

Stjernschantz, J.W. “From PGF2α-Isopropyl Ester to Latanoprost:
A Review of the Development of Xalatan,” Investig. Ophthal. &
Vis. Sci. 42(6):1134-1145 (2001).

1011

Nixon, D. “Hyperemia in Glaucoma Patients,” (2008) available
online at http://www.medscape.org/viewarticle/577054.
vii

Exhibit No.

Document

1012

PCT/US97/20671 to Klimko et al. (published May 22, 1998).

1013
1014

U.S. Provisional Patent Application No. 60/030,519 to Klimko et
al. (made accessible as of May 22, 1998).
Alm A 1989 Progress in Clin and Biological Research pg 447-458.

1015

Stjernschantz J 1992 Drugs of the Future 691-704.

1016

Product Details for NDA 020597 (XALATAN) available online at
https://www.accessdata.fda.gov/scripts/cder/ob/results_product.cf
m?Appl_Type=N&Appl_No=020597.

1017

Patent and Exclusivity for: N202514 (ZIOPTAN) available online
at
https://www.accessdata.fda.gov/scripts/cder/ob/patent_info.cfm?Pr
oduct_No=001&Appl_No=202514&Appl_type=N.

1018

Lee, P.Y. et al., “The effect of prostaglandin F2 alpha on
intraocular pressure in normotensive human subjects,” Invest.
Ophthalmol. Vis. Sci. Oct. 29(10):1474–1477 (1988).

1019

Camras, C.B. et al., “Maintained reduction of intraocular pressure
by prostaglandin F2 alpha-1-isopropyl ester applied in multiple
doses in ocular hypertensive and glaucoma patients,”
Ophthalmology Sep. 96(9):1329–1337 (1989).

1020

Nilsson, S.F. et al., “Increased uveoscleral outflow as a possible
mechanism of ocular hypotension caused by prostaglandin F2
alpha-1-isopropylester in the cynomolgus monkey,” Exp. Eye Res.
May 48(5):707–716 (1989).

1021

Pederson, J.E. et al., “Laser-induced primate glaucoma. I.
Progression of cupping,” Arch. Ophthalmol. Nov. 102(11):1689viii

Exhibit No.

Document
92 (1984).

1022

Radius, R.L. et al., “Laser-induced primate glaucoma. II.
Histopathology,” Arch. Ophthalmol. Nov. 102(11):1693-8 (1984).

1023

Lee, P.Y. et al., “Pharmacological testing in the laser-induced
monkey glaucoma model,” Curr. Eye Res. Jul. 4(7):775-81 (1985).

1024

Bito, L.Z. “Species differences in the responses of the eye to
irritation and trauma: a hypothesis of divergence in ocular defense
mechanisms, and the choice of experimental animals for eye
research,” Exp. Eye Res. Dec. 39(6):807-29 (1984).

1025

U.S. Patent No. 3,914,265 to Middleton (issued October 21, 1975).

1026

Nelson, N.A. “Prostaglandin Nomenclature,” J. Med. Chem.
17(9):911-918 (1974).

1027

Declaration of Mitchell deLong, Ph.D.

1028

Declaration of Aron D. Rose, M.D.

ix

Pursuant to 35 U.S.C. § 311-319 and 37 C.F.R. § 42.1-.80, 42.100-.123,
Micro Labs Limited and Micro Labs USA Inc. (together, “Petitioners”) petition for
Inter Partes Review of claims 1-14 of U.S. Patent No. 5,886,035, entitled
“Difluoroprostaglandin Derivatives and Their Use” (“the ’035 patent,” Ex. 1001).
I.

INTRODUCTION
The claims of the ’035 patent are directed to both a genus of PGF2α

analogues that encompasses tafluprost and medicines containing these analogues
inclusive of tafluprost. The claims were allowed under the mistaken premise that
the prior art neither taught nor suggested tafluprost to a person of ordinary skill in
the art (“POSA”) at the time of the alleged invention. As set forth in this Petition,
the most relevant combination of invalidating prior art known in December 1996
was not brought before the Examiner during prosecution.

Significantly, the

Examiner never had the opportunity to consider whether tafluprost would have
been obvious to a POSA over European Patent Application EP 0639563A2
(“Klimko,” Ex. 1003), which discloses a prostaglandin F2α (PGF2α) analogue
referred to as “compound C” as a potential treatment for glaucoma and ocular
hypertension. Klimko teaches that compound C can be useful as a medicine for
reducing intraocular pressure (“IOP”), that is commonly associated with eye
diseases such as glaucoma and ocular hypertension.

Tafluprost is likewise a

compound directed toward the treatment of IOP and eye disease associated with

1

IOP. Compound C differs in its chemical structure from tafluprost only slightly in
that a hydroxyl group (i.e., —OH) is present at the C-15 position of compound C,
whereas two fluorine (F) atoms are substituted at the C-15 position in tafluprost.
Prior to December 1996, it would have been further obvious to a POSA to
substitute the hydroxyl group at the C-15 position of naturally occurring PGF2α, or
its known synthetic analogues including compound C, with two fluorine (F) atoms
to eliminate hyperemia. Hyperemia is a negative side effect often associated with
prostaglandins, such as compound C, that are directed toward the treatment of eye
disease by reducing intraocular pressure. Thus, the slight difference in chemical
structure between compound C and tafluprost does not render tafluprost and
medicines containing tafluprost patentable. In particular, a POSA looking to make
a PGF2α analogue useful for treating glaucoma and ocular hypertension would be
motivated to start with compound C taught by Klimko and replace the hydroxyl
group at the C-15 position of that compound with two fluorine (F) atoms, in view
of the benefits of making such a modification taught by the prior art.
Specifically, a POSA would have replaced the hydroxyl group with two
fluorine (F) atoms at the C-15 position of compound C because:
(1)

U.S. Patent No. 5,292,754 (“Kishi,” Ex. 1005) discloses that

(a) naturally occurring PGF2α prostaglandins that are useful in treating
elevated intraocular pressure are easily subject to metabolic degradation due

2

to the presence of a hydroxyl group (—OH) at the C-15 position, (b)
removing this hydroxyl group stabilizes the PGF2α analogue against
degradation, thereby improving its efficacy in treating glaucoma and
hypertension, and (c) removing this hydroxyl group eliminates the negative
side effect of hyperemia often associated with PGF2α prostaglandins and
their analogues;
(2)

Japanese Patent Application JP-A-7070054 (“Ueno Japan,”

Ex. 1006), which references Kishi and discusses removal of the hydroxyl
group (—OH) at the C-15 position as taught by Kishi, teaches the direct
substitution of two fluorine (F) atoms for the hydroxyl group at the C-15
carbon of PGF2α analogues; and
(3)

(a) Bezuglov, V. V. & L. D. Bergelson,

“Fluoroprostaglandins—A New Class of Biologically Active Analogues of
Natural Prostaglandins” in Lipids of Biological Membranes (L.D.
Bergelson, ed., 1982) (“Bezuglov 1982,” Ex. 1007) and/or (b) Bezuglov,
Vladimir V. “Fluorodeoxy Prostaglandins, Synthesis and Perspectives” in
Prostaglandins and Cardiovascular Diseases (Takayuki Ozawa et al. eds.,
1986) (“Bezuglov 1986,” Ex. 1008), teach the potential for improved
stability and activity of PGF2α analogues when a singular fluorine (F) atom

3

is substituted for the hydroxyl group (—OH) at the C-15 in naturally
occurring PGF2α prostaglandins.
The prior art summarized above and described in greater detail herein
teaches that tafluprost, as encompassed by the claims of the ’035 patent, would
have been obvious to a POSA at the time of its purported invention. Because
tafluprost is covered by genera claimed in the ’035 patent, each and every claim of
the ’035 patent that encompasses either tafluprost or a medicine that contains
tafluprost is invalid under pre-AIA 35 U.S.C. §103(a) in view of the prior art. This
Petition demonstrates by a preponderance of the evidence that claims 1-14 of the
’035 patent are obvious in view of the prior art, and Petitioners request that all
fourteen claims of the ’035 patent be judged unpatentable and cancelled.
II.

MANDATORY NOTICES UNDER 37 C.F.R. § 42.8(a)(1)
A. Real Parties-In-Interest under 37 C.F.R. § 42.8(b)(1).
Micro Labs Limited and Micro Labs USA Inc. are the real parties in interest

for Petitioners.
B. Related Matters under 37 C.F.R. § 42.8(b)(2)
Petitioners are aware of the following matters: The ’035 patent is the subject
of litigation in Santen Pharmaceutical Co., Ltd., Asahi Glass Co., Ltd. and Oak
Pharmaceuticals, Inc. v. Micro Labs Limited and Micro Labs USA Inc., Case No.
16-cv-00353 (D. Del. 2016); and Santen Pharmaceutical Co., Ltd., Asahi Glass
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Co., Ltd. and Oak Pharmaceuticals, Inc. v. Sandoz Inc., Case No. 16-cv-00354 (D.
Del. 2016).
C. Lead and Back-Up Counsel Under 37 C.F.R. § 42.8 (b)(3).
Pursuant to 37 C.F.R. § 42.8(b)(3) and 42.10(a), Petitioners provide the
following designation of counsel:
Lead Counsel
Cedric C.Y. Tan
Reg. No. 56,082
PILLSBURY WINTHROP
SHAW PITTMAN LLP
1200 Seventeenth Street, NW
Washington, DC 20036
Tel.: (202) 663-8000
Fax.: (202) 663-8007
Email: cedric.tan@pillsburylaw.com

Back-Up Counsel
Sean M. Weinman
Reg. No. 69,515
PILLSBURY WINTHROP
SHAW PITTMAN LLP
1650 Tysons Boulevard, 14th Floor
McLean, VA 22102
Tel.: (703) 770-7511
Fax.: (703) 770-4856
Email: sean.weinman@pillsburylaw.com

D. Service Information – 37 C.F.R. § 42.8(b)(4)
Please direct all correspondence to lead counsel and back-up counsel at the
contact information above, with a copy to MicroLabsIPR@pillsburylaw.com.
Petitioners also consent to service by electronic mail at the email addresses set
forth above, and request that a copy of all services made by electronic mail be
provided to MicroLabsIPR@pillsburylaw.com.
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III.

PAYMENT OF FEES – 37 C.F.R. §§ 42.15(a) AND 42.103
Pursuant to 37 C.F.R § 42.103, the fee set forth in § 42.15(a) accompanies

this Petition. Petitioners authorize the Patent and Trademark Office to charge at
any time during this proceeding any additional fees or fee deficiencies to Deposit
Acct. No. 033975.
IV.

POWER OF PAYMENT OF FEES – 37 C.F.R. §§ 42.15(a) AND 42.103
Pursuant to 37 C.F.R § 42.103, the fee set forth in § 42.15(a) accompanies

this Petition. Petitioners authorize the Patent and Trademark Office to charge at
any time during this proceeding any additional fees or fee deficiencies to Deposit
Acct. No. 033975.
V.

POWER OF ATTORNEY – C.F.R. §42.10(b)
Concurrently filed herewith are Powers of Attorney pursuant to 37 C.F.R.

§42.10(b).
VI.

GROUNDS FOR STANDING AND PROCEDURAL STATEMENT
Pursuant to 37 C.F.R. § 42.104, Petitioners certify that the ’035 patent is

available for inter partes review (“IPR”) and that Petitioners are not barred or
estopped from requesting IPR of the ʼ035 patent claims on the grounds identified
herein, and have not been party to any post-grant review of the challenged claims.
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VII. STATEMENT OF PRECISE RELIEF REQUESTED UNDER 37
C.F.R. §§ 42.22(a)(1) and 42.104(b)
Petitioners request IPR of claims 1-14 of the ’035 patent under 35 U.S.C.
§311 and AIA §6. Petitioners challenge claims 1-14 of the ’035 patent on the
grounds that each of the claims are invalid as obvious and should be cancelled as
unpatentable under pre-AIA 35 U.S.C. § 103(a).
Under 35 U.S.C. §103(a), the subject matter of a claim is considered
obvious, and the claim, therefore, invalid, when the claimed “subject matter as a
whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains.” 35 U.S.C. §
103(a) (pre-AIA). The test for obviousness requires the analysis of four
inquiries: “1) the scope and content of the prior art; 2) the differences between the
art and the claims at issue; 3) the level of ordinary skill in the art; and 4) whatever
objective evidence may be present as indicia of nonobviousness.” Connell v.
Sears, Roebuck & Co., 722 F.2d 1542, 1547 (Fed. Cir. 1983).
The Supreme Court has stated that “[t]he question is not whether the
combination was obvious to the patentee but whether the combination was obvious
to a person with ordinary skill in the art,” and “any need or problem known in the
field of endeavor at the time of invention and addressed by the patent can provide a
reason for combining the elements in the manner claimed.” KSR Int’l Co. v.
Teleflex, Inc., 127 S. Ct. 1727, 1742 (2007). Accordingly, a patent can be
7

invalidated under 35 U.S.C. § 103 using a combination of prior art for any of the
reasons articulated above.
When the invention at issue is a chemical compound, the Federal Circuit has
held that a prima facie case of obviousness is created by “structural similarity
between claimed and prior art subject matter, proved by combining references or
otherwise, where the prior art gives reason or motivation to make the claimed
compositions. . . .” Takeda Chem. Indus. Ltd. v. Alphapharm Pty., Ltd., 492 F.3d
1350, 1356-57 (Fed. Cir. 2007) (quoting In re Dillon, 919 F.2d 688, 692 (Fed. Cir.
1990) (en banc)). In addition, “a prima facie case of obviousness also requires a
showing of ‘adequate support in the prior art’ for the change in structure.” Id.
(quoting In re Grabiak, 769 F.2d 729, 731-32 (Fed. Cir. 1985)). The prior art must
also provide “a reasonable expectation of success, [but] not absolute
predictability.” Eli Lilly and Co. v. Zenith Goldline Pharma, Inc., 471 F.3d 1369,
1377 (Fed. Cir. 2006) (quoting In re Longi, 759 F.2d 887, 896 (Fed. Cir. 1985)).
In the pharmaceutical arts, a prima facie case of obviousness is often based
on a known compound, called a “lead compound,” which serves as a starting point
for a person of ordinary skill developing the claimed invention. Eisai Co. Ltd. v.
Dr. Reddy’s Labs., 533 F.3d 1353, 1357 (Fed. Cir. 2008). The Federal Circuit
stated that “[n]ormally a prima facie case of obviousness is based upon structural
similarity, that is, an established structural relationship between a prior art

8

compound [i.e., a lead compound] and the claimed compound.” Takeda, 492 F.3d
at 1356 (quoting In re Deuel, 51 F.3d 1552, 1558 (Fed. Cir. 1995)). Such
structural similarities “may provide the requisite motivation or suggestion to
modify known compounds to obtain new compounds.” Id. (quoting Deuel, 51 F.3d
at 1558).
Thus, a party asserting invalidity of a chemical compound can establish a
prima facie case of obviousness by identifying: 1) a prior art compound having
structural similarity to the claimed compound; and 2) reason or motivation in the
prior art to modify the compound as necessary to obtain the claimed
compound. As explained by the Takeda court, “in cases involving new chemical
compounds, it remains necessary to identify some reason that would have led a
chemist to modify a known compound in a particular matter to establish prima
facie obviousness of a new claimed compound.” Takeda, 492 F.3d at 1357. Such
reason or motivation need not be explicit “in the prior art references sought to be
combined, but rather ‘may be found in any number of sources, including common
knowledge, the prior art as a whole, or the nature of the problem itself.’” Pfizer,
Inc. v. Apotex, Inc., 480 F.3d 1348, 1362 (Fed. Cir. 2007) (quoting DyStar
Textifarben GmbH v. C.H. Patrick, Co., 464 F.3d 1356, 1361 (Fed. Cir. 2006)).
Under the standards cited above, claims 1-14 of the ’035 patent should be
found invalid as obvious, and should be cancelled as unpatentable under pre-AIA

9

35 U.S.C. § 103(a).

Petitioners’ detailed statement of reasons for the relief

requested is set forth below in the section titled “Statement of Reasons for Relief
Requested.” In accordance with 37 C.F.R. § 42.6(c), copies of the exhibits are
filed herewith. In addition, this Petition is accompanied by the Declaration of Dr.
Mitchell deLong (Ex. 1027) and the Declaration of Dr. Aron Rose (Ex. 1028).
VIII. THRESHOLD REQUIREMENT FOR INTER PARTES REVIEW
A petition for IPR must demonstrate “a reasonable likelihood that the
petitioner would prevail with respect to at least 1 of the claims challenged in the
petition.” 35 U.S.C. § 314(a). This Petition meets this threshold. As explained
below, there is a reasonable likelihood that Petitioners will prevail with respect to
at least one of the challenged claims, and IPR should therefore be instituted.
IX.

STATEMENT OF REASONS FOR THE RELIEF REQUESTED
The challenged claims of the ’035 patent claim PGF2α analogues, including

tafluprost and the use of those analogues in a medicine for treatment of eye
diseases including diseases such as glaucoma and ocular hypertension. However,
as of the December 1996 priority date claimed by the applicants for the ’035
patent, the prior art disclosed a structurally similar PGF2α analogue -- 16-phenoxy17,18,19,20-tetranorprostaglandin F2α, isopropyl ester -- that differs from tafluprost
only in that there are two fluorine (F) atoms in the place of the hydroxyl substituent
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at the C-15 position. A comparison of that prior art, namely, compound C taught
by Klimko (Ex. 1003) to tafluprost, is set forth below:

As of December 1996, it would have been obvious for a POSA to modify
compound C disclosed in Klimko by replacing the hydroxyl group at the C-15
position in compound C with two fluorine (F) atoms to improve stability and
eliminate the known undesirable potential for hyperemic effect of prostaglandin
PGF2α analogues such as compound C as taught by Klimko and other prior art.
Tafluprost would thus have been obvious to a POSA. Accordingly, the claims of
the ’035 patent that encompass tafluprost or a medicine containing tafluprost are
unpatentable in view of the prior art on the following grounds:

11

Ground

X.

Challenged Grounds

Claims

1

Claims 1-14 of the ’035 patent are
unpatentable as obvious under 35 U.S.C.
§103(a) over at least (1) Klimko (Ex. 1003)
in view of (2) Kishi (Ex. 1005) and (3)
Ueno Japan (Ex. 1006).

1-14

2

Claims 1-14 of the ’035 patent are
unpatentable as obvious under 35 U.S.C.
§103(a) over at least (1) Klimko (Ex. 1003)
in view of (2) Kishi (Ex. 1005), (3) Ueno
Japan (Ex. 1006) and (4) Bezuglov 1982
(Ex. 1007) and/or (5) Bezuglov 1986 (Ex.
1008).

1-14

OVERVIEW
A. Summary of U.S. Patent No. 5,886,035
The ’035 patent, entitled “Difluoroprostaglandin Derivatives and Their

Use,” issued March 23, 1999, based on U.S. Application Serial No. 09/993,017
(“the ’017 application”) which was filed December 18, 1997. The ’035 patent
purports to claim the benefit of Japanese Patent Application Nos. JP 8-348614 (“JP
’614”) filed December 26, 1996, JP 9-074054 (“JP ’054”) filed March 26, 1997,
and JP 9-172477 (“JP ’477”) filed June 27, 1997. The ’035 patent is assigned on
its face to Patent Owners Asahi Glass Company Ltd. and Santen Pharmaceutical
Co., Ltd. Patent Owners have listed the ’035 patent in the FDA’s Electronic
Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations
12

in connection with the drug ZIOPTAN, which contains the compound tafluprost as
its active ingredient. (Ex. 1017.)
The inventors of the ’035 patent claim to have synthesized and measured the
biological activities of 15,15-difluoro-15-deoxy-PGF2α and certain derivatives of it
to arrive at a genus of compounds that lowers intraocular pressure associated with
certain eye diseases that is superior to other compounds known at the time based
on (1) increased efficacy, and (2) reduction of negative inflammatory and irritating
side effects. (Ex. 1001, col. 1, l. 67 - col. 2, l. 15.)
The ’035 patent claims a genus of fluorine-containing prostaglandin
compounds with two fluorine atoms at the C-15 position, their alkyl esters, or their
salts and medicines containing one of these compounds as an active ingredient,
particularly as a preventative or therapeutic medicine for eye diseases that include
glaucoma and ocular hypertension. (Ex. 1001, Abstract, col. 1, ll. 1-5, co. 2, ll. 6567.)
The ’035 patent issued with fourteen claims, of which claims 1 and 12 are
independent.

Claims 1-3 encompass a genus of compounds that includes

tafluprost. Claims 4-11 depend directly or indirectly from claim 1 and are directed
to medicines that contain a narrower genus of compounds that includes tafluprost.
Claim 5 recites that the medicine of claim 4 from which it depends is a
preventative or therapeutic medicine for an eye disease. Claim 6 recites that the
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eye disease in claim 5 is glaucoma or ocular hypertension. Independent claim 12 is
directed to a medicine containing a genus of compounds that includes tafluprost.
Claims 13 recites that the medicine of claim 12 from which it depends is a
preventative or therapeutic medicine for an eye disease. Claim 14 recites that the
eye disease in claim 13 is glaucoma or ocular hypertension.
B. Prosecution Background of the ’035 Patent
The ’035 patent issued from the ’017 application, filed December 18, 1997,
which application claims priority to JP ‘614, JP ‘054, and JP ‘477, the earliest of
which has a priority date of December 26, 1996.
A single office action was issued on May 13, 1998 in which claims 1-5 and
9-15 were rejected in view of U.S. Patent No. 5,166,178 to Ueno et al. (“Ueno
’178”). Claims 6-8 and 16-20 were deemed allowable. Applicants responded to
the non-final Office Action by way of reply on July 17, 1998. Applicants amended
claim 1 to incorporate claim 6 which the Examiner deemed allowable. Original
claim 6 defined R1 as a substituted or unsubstituted aryloxyalkyl group. Thus,
Applicants surrendered the broader subject matter of original claim 1 with respect
to the defining features of R1 which include simple C3-C8 alkanes, alkenes,
alkynes, cycloalkyl groups and aralkyl groups.
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XI.

TECHNICAL BACKGROUND AND STATE OF THE ART PRIOR
TO DECEMBER 26, 1996
Naturally occurring prostaglandins (PGA, PGB, PGE, PGF and PGI) are C-

20 unsaturated fatty acids.

They are known to possess a wide range of

pharmacological activities that include relaxation of smooth muscle, induction of
labor and reduction of intraocular pressure. (deLong Decl., Ex. 1027, para. 31.)
Naturally occurring prostaglandins use the following numbering system to define
their structure:

PGF2α is characterized by hydroxyl groups at the C-9 and C-11 positions on
the cyclopentane ring, a cis-double bond between the C-5 and C-6 positions, and a
trans-double bond between the C-13 and C-14 positions.1 Thus, PGF2α has the
following formula:

1

The subscripted “2” in the PGF2α refers to the number of double bonds in the
prostaglandin, which in the case of PGF2α is two, and the subscripted “α” refers
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PGF2α
(deLong Decl., Ex. 1027, para. 32.)
Prior to December 26, 1996, naturally occurring PGF2α (1, structure below)
had long been known to reduce intraocular pressure.2 (deLong Decl., Ex. 1027,
para. 32.) (Rose Decl., Ex. 1028, paras. 33-34.)
acknowledges prostaglandins F (which include

The ’035 patent itself

PGF2α) were known to lower

intraocular pressure when topically applied to the eye through therapeutic
medicines for eye diseases such as glaucoma and ocular hypertension. (Ex. 1001,
col. 1, ll. 6-15.) (Rose Decl., Ex. 1028, paras. 33-34 and 36.) Prompted by the

to the orientation of the hydroxyl group at C9 on its ring. (deLong Decl., Ex.
1027, para. 32, n.1.)
2

Camras et al. “Reduction of intraocular pressure in normal and glaucomatous
primate (Aotus trivirgatus) eyes by topically applied PGF2α,” Curr. Eye Res.
1:205-209 (1981) (Ex. 1009).
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promise of this activity in PGF2α, numerous studies were undertaken, including
those performed by the inventors of the ’035 patent, to investigate PGF2α
analogues in an effort to identify compounds that had reduced side-effects and
improved bioavailability, particularly in an effort to identify compounds suitable
for the treatment of ocular hypertension (i.e., elevated IOP) and glaucoma.
(deLong Decl., Ex. 1027, para. 33.) (Rose Decl., Ex. 1028, para. 34) Ocular
hypertension is a concern because it can lead to glaucoma, which is a disease of the
eye that causes vision loss or blindness when increased pressure in the eye
damages the optic nerve. (deLong Decl., Ex. 1027, para. 34.) (Rose Decl., Ex.
1028, paras. 28-29.)
The ’035 patent acknowledges that one such example of a PGF2α analogue
that was disclosed in the prior art was latanoprost (13,14-dihydro-17-phenyl18,19,20-trinor-PGF2α isopropyl ester), a compound used in ophthalmic solutions
to treat glaucoma patients. (Ex. 1001, col. 1, ll.31-36.) (Rose Decl., Ex. 1028,
para. 36.) The PGF2α analogue latanoprost (2, tradename: XALATAN) emerged as
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an early success and garnered FDA approval in the United States in June of 1996.
(Rose Decl., Ex. 1028, para. 36.) (deLong decl., Ex. 1027, para. 39.) 3

1 (PGF2α)

2 (latanoprost)

(Ex. 1003.)
Other PGF2α analogues under consideration as potential treatments for
glaucoma and elevated intraocular pressure prior to December 26, 1996 included
cloprostenol isopropyl ester (IPE) (3), and fluprostenol isopropyl ester (IPE) (4),
which are structurally similar to latanoprost (2), having substitution on the 17phenyl ring at the meta position and replacing the 17-methylene group (CH2) with
oxygen (O).

3

See also Stjernschantz, J.W. “From PGF2α-Isopropyl Ester to Latanoprost: A
Review of the Development of Xalatan,” Investig. Ophthal. & Vis. Sci.
42(6):1134-1145 (2001) (Ex. 1010). See also FDA Electronic Orange Book for
FDA’s approval date of XALATAN (Ex. 1016).
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3 (cloprostenol IPE)

4 (fluprostenol IPE)

(Klimko, Ex. 1003 at page 15, Table 2.)
Another promising PGF2α analogue that Klimko tested along with
compounds 3 and 4 was compound C, which is nearly identical in chemical
structure to tafluprost.
HO

HO
CH2

HO

COOi-Pr

O

CH2
HO

OH

Compound C

F

COOi-Pr

O
F

Tafluprost

(Klimko, Ex. 1003.)
Compound, 3, compound 4 and compound C disclosed in Klimko, along
with similar PGF2α analogues bearing a 16-phenoxy functionality, demonstrated
superior activity to latanoprost (2), although they also presented a slightly elevated
occurrence of the undesired side effect of hyperemia. (Klimko, Ex. 1003 at 16,
Example 5 and Table 3). (Rose Decl., paras. 37, 39) Hyperemia in the eye is a
redness associated with vasodilatation of conjunctival blood vessels which
contrasts

against

the

white
19

sclera.

(See

http://www.medscape.org/viewarticle/577054 (Ex. 1011)). Prior to December 26,
1996, researchers were investigating reducing side-effects and improving
bioavailability through preparation of isopropyl esters of PGF2α as a prodrug.
(deLong decl., Ex. 1027, para. 37.) (Ex. 1014, Alm A 1989 Progress in Clin and
Biological Research pp. 447-458.) Researchers were also investigating the use of a
phenyl ring at the distal end of the PGF system. (de Long Decl., Ex. 1027, para.
37.) (Ex. 1015, Stjernschantz J 1992 Drugs of the Future, pp. 691-704.)
Prior to December 1996, it was also known by virtue of the prior art that the
15-hydroxyl group of the prostaglandin omega side chain was responsible, in part,
for the negative side effect of hyperemia. (Kishi, col. 1, l. 65-col. 2, l. 9 (Ex.
1005).) Hyperemia can be a concern because patients experiencing this condition
may not regularly take or discontinue using the medicine for treating glaucoma or
ocular hypertension as required. This non-compliance may result from the red
appearance and/or discomfort hyperemia may cause in the eye. (deLong decl., Ex.
1027, para. 36.) (Rose Decl., Ex. 1028, para. 40.)
As stated above, Kishi specifically taught that hyperemia could be
eliminated by removing the 15-hydroxyl group. Kishi also taught, however, that
removal of the 15-hydroxyl group diminished the intraocular hypotensive (i.e.,
pressure reducing) activity of the corresponding 15-deoxy derivatives (including in
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15-deoxy-PGF2α). (Kishi, col. 38, ll. 1-45; col. 44, ll. 2208 and Table 3 (Exh.
1005).)
On November 12, 1996, prior to the earliest filing date of the ’035 patent,
Klimko (along with other inventors) filed a provisional application for a series of
15-fluoro-15-deoxy analogues 5-8 as effective ocular hypotensives used to reduce
intraocular pressure. (PCT/US97/20671 (the “’671 application”), claiming priority
to U.S. Provisional Application No. 60/030,519, Ex. 1012). The ’671 application
cites numerous prior art references for the proposition of substituting the 15hydroxy moiety of a prostaglandin with fluorine (as discussed in greater detail
below in Petitioners’ Grounds 1 and 2):

5

6

7

8

The ’671 application recognized the side effects of existing prostaglandin
analogues, including hyperemia, as well as the instability of the prostaglandins in
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vivo, and prepared the 15-deoxy-15-fluoro analogues as a response. (Ex. 1012, at
3, lines 1-7.) Compounds 6-8 were the subject of a provisional application filed by
Klimko, et al. just prior to the filing date of the earliest claimed foreign priority
documents for the ’035 patent. Thus, the ’671 application represents the state of
the art and the general thinking of those skilled in the art prior to the time of the
’035 patent’s earliest claimed priority date, which was to make PGF2α analogues
with fluorine substitutions at the C-15 position.4 The state of the art at this time
included preparation of PGF2α analogues with a monofluoro substitution at the C15 carbon. (deLong decl., Ex. 1027, para. 46.) Indeed, the ’035 patent readily
acknowledges that the prior art disclosed a prostaglandin derivative, 15-fluoro-15deoxy PGF2α, that introduced a fluorine atom at the C-15 position of naturally
occurring prostaglandin. (Ex. 1001, col. 1, ll. 48-51.)

4

Although the ’671 application is not statutory prior art, it does reflect and provide
evidence of the state of the art just prior to December 26, 1996, as the provisional
application for the ‘671 application was filed by others conducting research in
the same area as the named inventors of the ’035 patent just prior to the
December 26, 1996 filing date.
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Based on the disclosures cited above, it was known in the prior art that
PGF2α analogues were effective in treating eye diseases such as ocular
hypertension and glaucoma by reducing intraocular pressure, but also caused a
negative hyperemic side-effect. It was further known in the prior art that the
presence of a hydroxyl group at the C-15 position of PGF2α analogues was at least
partially responsible for the hyperemic side-effect, and substitution of a fluorine
atom for the hydroxyl group at the C-15 position could ameliorate that side-effect.
Therefore, the only purported invention over the prior art claimed in the ’035
patent is the introduction of two fluorine atoms at the C-15 position of the claimed
genus of prostaglandin derivatives. However, as described in greater detail below,
additional prior art taught the direct substitution of two fluorine (F) atoms for the
hydroxyl group at the C-15 carbon of PGF2α analogues.
XII. LEVEL OF ORDINARY SKILL IN THE ART
A POSA is a hypothetical person presumed to be aware of all pertinent art,
thinks along conventional wisdom in the art, and is a person of ordinary creativity.
KSR, 127 S. Ct at 1742 . The level of skill in the art as of December 1996, the
relevant time pertaining to the claimed invention of the ’035 patent, was high. A
POSA with respect to the subject matter of the ’035 patent is a person with a Ph.D.
in medicinal and/or organic chemistry having at least several years of experience
researching and developing preventative or therapeutic medicines for treatment of
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eye diseases.

This person would have familiarity designing, formulating and

evaluating ophthalmic compositions for treatment of eye conditions that include
glaucoma or ocular hypertension.

This person would also have sufficient

familiarity interpreting or evaluating studies that use animal models to test for IOP
reducing activity and side-effects of compounds having the potential to treat
glaucoma or ocular hypertension.

This person would also draw upon the

specialized experiences and skills of others on his team with these skills since it
would be reasonable that the POSA would be working as part of a multidisciplinary team with respect to the subject research. (deLong Decl., Ex. 1027,
para. 28.) (Rose Decl., Ex. 1028, para. 22.)
Petitioners’ medicinal chemist expert, Dr. Mitchell A. deLong, is Vice
President of Chemistry Research and Development at Aerie Pharmaceuticals and
an Adjunct Professor in the Department of Chemistry at Duke University. He has
more than 25 years of experience in the area of synthetic organic and medicinal
chemistry.

Dr. deLong has performed research and published in the area of

prostaglandins. Dr. deLong led a team from the Duke Eye Center that filed an
Investigational New Drug Application (IND) in 2006 directed to a novel
prostaglandin drug. Dr. deLong is an inventor on 45 issued patents and 85 pending
applications in the United States, including numerous patents in the prostaglandin
area. Dr. deLong provides herein his opinion by way of Declaration from the
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perspective of one of ordinary skill in the art as to the subject matter of the ’035
patent prior to December 26, 1996.
Petitioners’ ophthalmology expert, Dr. Aron D. Rose, is a practicing
ophthalmologist and member of The Eye Care Group specializing in complex
cataract surgery and glaucoma. He has privileges as an attending physician and
surgeon at Yale New Haven Hospital and Saint Mary’s Hospital in Connecticut.
Dr. Rose has served as an investigator in 20 studies dealing with the treatment of
glaucoma and ocular hypertension. Dr. Rose is familiar with animal model studies
related to glaucoma and ocular hypertension and has published work on the
cynomolgus monkey model. Dr. Rose provides herein his opinion by way of
Declaration from the perspective of a POSA, or one of ordinary skill in the art
working in collaboration with a POSA, in assessing candidate therapeutic agents
for treatment of ocular hypertension and glaucoma prior to December 26, 1996.
XIII. CLAIM CONSTRUCTION
In accordance with 37 C.F.R. § 42.100(b), the challenged claims must be
given their broadest reasonable construction or interpretation in light of the
specification of the ’035 patent in which they appear because, among other
reasons, the patent owner has an opportunity to amend the claims. Cuozzo Speed
Techs., LLC v. Lee, 136 S.Ct. 2131, 2145 (2016). In the present case, Petitioners
assert that all of the terms in the challenged claims should be construed according
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to their ordinary and customary meanings based on the broadest reasonable
interpretation. 37 C.F.R. § 42.100(b). Petitioners’ position regarding the scope of
the claims should not be taken as an assertion regarding the appropriate claim
scope in other adjudicative forums where a different claim interpretation standard
may apply.
XIV. SCOPE AND CONTENT OF THE PRIOR ART
A. European Patent Application Publication EP0639563A2
(“Klimko”) (Ex. 1003)
European Patent Application Publication EP0639563A2 to Klimko et al.,
entitled “Use of cloprostenol, fluprostenol and their analogues for the manufacture
of a medicament for the treatment of glaucoma and ocular hypertension,”
published February 22, 1995. Klimko is prior art to the ’035 patent under at least
35 U.S.C. § 102(b) and was not cited during prosecution of the ’035 patent.
Klimko discloses the use of PGF2α analogues, and their pharmaceutically
acceptable salts and esters, to treat glaucoma and ocular hypertension by lowering
intraocular pressure. (Klimko, Ex. 1003, Abstract and p. 2, ll. 3-5.) The disclosed
compounds in Klimko include analogues of cloprostenol and fluprostenol, both
known in the prior art as synthetic analogues of PGF2α, a naturally-occurring Fseries prostaglandin (PG).

(Id., p. 2, ll. 6-49.)

Klimko teaches that these

compounds have greater IOP-reducing capability over other known prior art
compounds and a similar or reduced side-effect profile. (Id., p. 3, ll. 48-50).
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In particular, Klimko discloses 15-hydroxyl PGF2α analogues A, B, C and D.
(Klimko, Ex. 1003, p. 15, Table 2). The IOP lowering activity and side-effects of
each of these compounds are compared between compounds, and also to a
reference standard, which is the compound latanoprost (2, supra) identified as
compound E in Klimko. (Id., p. 16, l.1-p. 19, l. 35 (Examples 5 and 6, Tables 3-5,
and accompanying Figures 1-3).) Each of compounds A through D retains the 15postion hydroxyl (—OH) group of naturally occurring PGF2α and is reported by
Klimko to exhibit greater IOP-reducing activity than latanoprost (compound E, 2
supra).5 (Rose Decl., Ex. 1028, para. 55.)
Compound A is the isopropyl ester of cloprostenol:

Compound A

5

Compounds A and B are the compounds that are the subject of the invention
claimed by Klimko, whereas compounds C, D and E (latanoprost) were not.
(deLong Decl., Ex. 1027, para. 50.)
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(Klimko, Ex. 1003, page 15, Table 2.)
Compound B is the isopropyl ester of fluprostenol and differs from
compound A by replacement of a chlorine atom with a trifluoromethyl group:

Compound B
(Id.)
Compound C shown below differs from Compound A by replacement of
the chlorine atom with a hydrogen atom:

Compound C
(Id.)
Compound D shown below differs from compound C by replacement of the
omega side-chain oxygen atom of a phenoxy group with a methylene (-CH2-)
group:
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Compound D
(Id.)
Compounds A through E were tested for their IOP-lowering effects in the
eyes of cynomolgus monkeys that were previously given laser-induced ocular
hypertension in the right eye (Ex. 1003, p.18-19 (Example 6)), and for hyperemia
in guinea pigs (Ex. 1003, p.16-18 (Example 5)).
Klimko discloses in Example 6 the results of the cynomolgus monkey study
that tested the IOP-lowering effect of compounds A through E. The monkeys were
subjected to a five-dose treatment regimen using test formulations of compounds A
through E, because of the typical delayed response to prostaglandins. In the study,
baseline levels of intraocular pressure were first determined prior to treatment with
the compounds, and then the percentage of intraocular pressure reduction was
determined for each compound at various time intervals: 1 to 7 hours after the first
dose; 16 hours after the fourth dose; and 1 to 4 hours after the fifth dose. Table 4
(reproduced below) tabulates the IOP-reducing activity for each of compounds A,
B, C, D and E at 16 hours after the fourth dose (16/4), 2 hours after the fifth dose
(2/5), 4 hours after the fifth dose (4/5) and 6 hours after the fifth dose (6/5):
29

Table 4: Percent IOP Reduction in Lasered Cynomolgus Monkeys
Compound
(isopropyl ester)

Baseline IOP
(mm Hg)

A (Cloprostenol)
B (Fluprostenol)
C (16-Phenoxy17,18,19,20-tetranor
PGF2α)
D (17-Phenyl-18,19,20trinor PGF2α)
E (13,14-Dihydro-17phenyl-18,19,20-trinor
PGF2α)

Percent IOP Reduction
(Hours after Last Dose/Dose#)
16/4

2/5

4/5

6/5

36.9
41.6
38.2

23.6 + 3.3
18.4 + 5.9
30.2 + 4.4

30.2 + 4.5
31.2 + 3.7
25.3 + 4.5

31.2 + 6.8
30.3 + 3.8
23.6 + 3.8

24.4 + 6.9
26.6 + 3.6
28.9 + 3.0

40.8

25.6 + 2.6

36.0 + 2.4

39.8 + 3.1

30.3 + 2.8

39.7

7.6 + 2.9

3.6 + 2.7

7.5 + 2.7

8.0 + 3.4

Figure 2 in Klimko depicts a graphical representation of the data in Table 4
where “Mean % Change in IOP from Baseline” is plotted for each of the
compounds A through E relative to the time in “Hours After Preceding Dose” from
16 hours after the fourth dose (16/4), 2 hours after the fifth dose (2/5), 4 hours after
the fifth dose (4/5) and 6 hours after the fifth dose (6/5):
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The data tabulated in Table 4 and depicted graphically in Figure 2 indicate
that there is significant IOP-reducing activity for compounds A, B, C and D
relative to compound E (latanoprost), with compound C showing longer-lasting
efficacy than the other compounds up through 6 hours after administration of the
fifth dose (6/5). (Rose Decl., paras. 56, 63.) (The activity of compound C is
reflected in the line demarcated “16-phenoxy-PGF2a” in Figure 2 above.)
Specifically, following the administration of the fifth dose, IOP is measured at two
hour intervals, and the efficacy of compound C after the administration of the fifth
dose lasts longer than the other compounds. (Rose Decl., para. 56.) This is
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evident from the data in Table 4 where, in contrast to the other compounds,
compound C’s IOP Percent Reduction is increasing from the 4/5 mark to the 6/5
mark, from 23.6% to 28.9%. (Rose Decl., paras. 56-57, 63.) All other compounds
show a decrease in IOP Percent Reduction from the 4/5 mark to the 6/5 mark.
(deLong decl., Ex. 1027, para. 61-63.) (Rose Decl., paras. 56-57, 63). In short,
compared to the other compounds identified in Klimko, compound C exhibits both
an overall longer-lasting drug efficacy and a greater IOP reduction at the first
measured dosage interval.
Example 5 in Klimko discloses the results of a study in which the
compounds in Table 2 (i.e., A-E) were screened for their potential to induce
hyperemia in humans using the guinea pigs. (Ex. 1003, pp. 16-18.) Klimko states
that “[t]he objective of the guinea pig conjunctival hyperemia model is to provide a
primary screening indication of the potential of a prostaglandin for inducing
conjunctival hyperemia in humans.” (Ex. 1003, p. 16, ll. 3-5.) Guinea pig eyes
were evaluated using a magnifying lens with fluorescent illumination and scores
for conjunctival hypertension were recorded for upper bulbar conjunctiva
according to the following criteria:
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(Ex. 1003, p.16, ll. 6-15.)
The results of the study are presented in Table 3 as a percent frequency of
each score. Compounds A through E all exhibit hyperemia in a guinea pig model
as indicated in Table 3 of Klimko reproduced below.

Klimko states that compound C produces more hyperemia than compound D
and compound D in turn produces more hyperemia than compound E. (Ex. 1003,
33

p. 17, l. 55-p. 18, l. 4.) (Rose Decl., Ex. 1028, para. 62.) Klimko further states
that the hyperemia produced by compound A and compound B appears to be
intermediate between that of compound D and E. (Id., p. 18, ll. 4-6.) (Rose Decl.,
Ex. 1028, para. 62.)
B. U.S. Patent No. 5,292,754 (“Kishi”) (Ex. 1005)
United States Patent No. 5,292,754 to Kishi et al., entitled “Treatment for
Hypertension or Glaucoma in Eyes,” issued on March 8, 1994 (“Kishi”).6 Kishi is

6

European Patent Application Publication EP0471856A1 to Kishi et al.,

entitled 15-Deoxyprostaglandin Derivative” published on February 26, 1992 (the
“’856 publication,” Ex. 1004). The ’856 publication qualifies as prior art to the
’035 patent under at least 35 U.S.C. §102(b) and was not cited during prosecution
of the ’035 patent. The subject matter disclosed in the ’856 publication was also
published in the United States as U.S. Patent No. 5,292,754 (“Kishi”). Both the
’856 publication and Kishi claim the benefit of priority application JP574576 (filed
March 8, 1990). Accordingly, both Kishi and the ’856 publication share nearlyidentical disclosures and are interchangeable for purposes of Petitioners’ Grounds
1 and 2 and reliance on Kishi therein.
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entitled to the benefit of PCT International Application PCT/JP91/00305 and
claims foreign priority to Japan Patent JP 57476/90. Kishi qualifies as prior art to
the ’035 patent under at least 35 U.S.C. §102(b) and was not cited during
prosecution of the ’035 patent.
Kishi discloses 15-deoxyprostaglandin derivatives as agents for reducing
IOP and pharmaceutical compositions containing such derivatives. Kishi discloses
that when tested in animal studies such derivatives exhibited significant IOPreducing activity. (Ex. 1005, col. 41, l. 65-col. 43, l. 36 and Table 1.) The “15deoxy” means that the hydroxyl group is removed at the C-15 position of the
PGF2α analogue. (deLong Decl., Ex. 1027, para. 72.)
Kishi further discloses that naturally occurring PGF2α are “easily subject to
metabolic degradation because they contain in the chemical structure … a hydroxyl
group at 15 position in the chain.” (deLong Decl., Ex. 1027, paras. 74 and 111.)
Kishi teaches that removing the C-15 hydroxyl group from the compounds taught
by Klimko leads to compounds that are more stable and do not produce the
negative side-effect of hyperemia:
[D]erivatives of conventional prostaglandins which are
derived from said conventional prostaglandins by
deleting the hydroxyl group at 15-position are more
stable,

particularly

in

liquid

phase,

than

the

conventional prostaglandins, and that they show the
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intraocular pressure-reducing activity. . .

In

particular, the compounds of the invention as
described above have a significant intraocular
pressure-reducing activity, while they do not produce
any side effects such as hyperemia of conjunctiva, and
initial increase in intraocular pressure which are often
observed in known prostaglandins. Accordingly, the 15deoxyprostaglandins of the invention may be a
therapeutical agent useful for treating an ocular disease,
in particular glaucoma, which is assumed to be caused by
increased int[r]aocular pressure.
(Ex. 1005 at col. 1, ll. 66-col. 2, l. 15 (emphasis added).)
Kishi also discloses, however, that there is some potential for reduction in
IOP-reducing

activity

once

the

15-hydroxyl

group

is

removed

since

pharmacological testing indicated that while PGF2α (isopropyl ester) displayed the
best activity in reducing IOP among the 15-hydroxy or 15-keto derivative
prostaglandins, the corresponding 15-deoxy derivative exhibited less activity. (See
Ex. 1005, Table 1 compound 8, 50 microgram dose (3.7 mmHg difference) versus
compound C 50 microgram dose (5.8 mmHg difference)); (Ex. 1005, Test 1, col.
43, Table 1.)
Taken together, Klimko and Kishi teach a POSA that once the hydroxyl
group is removed from the C-15 position to eliminate hyperemia, it may be
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replaced with a substituent other than hydrogen to prevent loss of IOP-reducing
activity. (deLong Decl., Ex. 1027, para. 76.) As discussed below, the prior art
taught that fluorine would be an attractive replacement substituent.
A.

Ueno Japan (Ex. 1006)

Japanese Patent Application JP-A-7070054 to Ueno Japan et al. (“Ueno
Japan”) was published on March 14, 1995. As such, Ueno Japan is prior art to the
’035 patent under 35 U.S.C. §102(b). Ueno Japan was not cited during prosecution
of the ’035 patent. Ueno Japan discloses a genus of prostaglandins having the
following generic structure:

where L and M include OH, R3 includes lower alkyl, R4 includes bivalent
C4-8 aliphatic hydrocarbon, R5 includes lower aliphatic hydrocarbon, including
vinyl, R6 includes bivalent saturated alkyl, including CH2, R7 include monocyclic
aryloxy group, including phenoxy (the simplest). (Ex. 1006, Claim 5.) Z1 and Z2
can be halogens, such as fluorine. (Id., Claim 5.) Z1 and/or Z2 may particularly
represent fluorine atoms. (Id., Claim 6.)
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Ueno Japan references WO 91/13869 (PCT/JP91/00305), which is from the
same patent family as Kishi since they both claim the benefit of the same priority
application.

Ueno Japan discloses that “[i]t is known that a group of 15-

dehydroxy-PG compounds that do not have a hydroxyl group at position 15 of a
so-called natural PG has intraocular pressure reducing action (WO91/13869),”
citing a published application that claims the same benefit of priority application
JP574576 (filed March 8, 1990) as Kishi claims. (Ex. 1006 at [0007].)
Compounds in Ueno Japan were tested for antagonistic effect on histamines.
(Id. at [0008], [0096] and [0097].)

The testing showed improved biological

profiles with difluorinated omega side chain prostaglandins. Ueno Japan also
teaches that its claimed compounds can be used in the treatment of ocular
inflammatory diseases: “[Inflammatory diseases] include conjunctivitis, iritis,
uveitis, central retinitis . . . ” (Id. at [0012].)
In sum, Ueno Japan is generally directed to 15-deoxyprostaglandin
analogues that are purported to be useful in allergy and inflammatory disease
treatment and exhibiting antihistamine effects. (Ex. 1006, Abstract and paragraph
[0008].) Ueno Japan specifically teaches exemplary prostaglandin analogues that
incorporate one or more fluorine atoms, typically two geminal fluorine atoms,
along the omega side-chain of the prostaglandin skeleton. (Id. at [0066]-[0094],
showing the three exemplary manufacture difluorinated compositions.)
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C. Bezuglov 1982 (Ex. 1007)
“Fluorporostaglandins—A New Class of Biologically Active Analogues of
Natural

Prostaglandins”

in

Prostaglandins

and

Cardiovascular

Diseases

(“Bezuglov 1982”), was published in 1982 and thus qualifies as prior art under at
least 35 U.S.C. § 102(b). Bezuglov 1982 was not cited during prosecution of the
’035 patent. Bezuglov 1982 states that “fluoroprostaglandins are of undoubted
interest . . . as analogues having a greater specific and possibly prolonged effect on
a living body, which is especially important taking into account the several adverse
effects when using natural prostaglandins in medicine.” (Ex. 1007 at 3.) Bezuglov
1982 focuses on the synthesis and testing of 15-fluoro-15-deoxyprostaglandins that
can circumvent the effects of a pathway leading to the metabolic breakdown of
prostaglandins.

“These analogues are of interest because substituting the 15-

hydroxyl group for fluorine protects a prostaglandin from the effect of 15oxyprostaglandin dehydrogenase, a key enzyme in the metabolism of
prostaglandins in the body.” (Id.)
Bezuglov 1982 further discloses that “[t]he biological tests of the
synthesized 15-fluoroprostaglandins A2, E2α, F2 and I2 showed that these
compounds did not lose activity specific to prostaglandins. As expected, these
analogues have a more prolonged effect than natural prostaglandins.” (Id. at p.5.)
Bezuglov 1982 “concluded that 15-fluoro-15-deoxyprostaglandins can be
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considered as prospective analogues having high biological activity and greater
specific activity in comparison with natural prostaglandins.” (Id).
In sum, Bezuglov 1982 teaches that substituting fluorine for hydroxyl in
naturally occurring prostaglandins at the C-15 position reduces the degradation of
the prostaglandin, maintains its specific activity and also prolongs its effect.
(deLong Decl., Ex. 1027, para. 79.)
D. Bezuglov 1986 (Ex. 1008)
“Fluorodeoxy Prostaglandins, Synthesis and Perspectives” (“Bezuglov
1986”) was published in 1986, and thus qualifies as prior art at least under 35
U.S.C. §102(b). Bezuglov 1986 was not cited during prosecution of the ’035
patent. Bezuglov 1986 examines the modification of prostaglandins by selective
fluorination, including 15-fluorodeoxy in prostaglandin F2α.

It teaches that

fluorination can hinder or prevent enzyme attacks at the site of fluorination. (Ex.
1008 at 192.)

Therefore, Bezuglov 1986 teaches that 15-fluorodeoxy

prostaglandins (i.e., replacement of the OH at C-15 with fluorine) would provide
greater stability against 15-prostaglandin dehydrogenase and therefore, they “are of
special interest.” (Id.)
Furthermore, Bezuglov 1986 teaches that “[a]s expected, fluorination of
prostaglandins in position 15 rendered them stable towards 15-prostaglandin
dehydrogenase leading to prolonged action of 15-fluorodeoxy prostaglandins upon
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intravenous injection in narcotized animals. Substitution of hydroxyl for fluorine
in prostaglandins changed also the character of their pharmacological action. In
several cases selectivity increased.” (Id. at 194.)
Thus, Bezuglov 1986 teaches improved stability and activity from
substituting fluorine for the hydroxyl group at the C-15 position in naturally
occurring PGF2α. (deLong Decl., Ex. 1027, para. 81.)
XV. DETAILED EXPLANATION OF GROUNDS FOR
UNPATENTABILITY
A. GROUND 1: Claims 1-14 of the ’035 Patent Are Obvious
Over Klimko, Kishi and Ueno Japan
a.

Claims 1-3 Directed to Compounds Are Obvious over
Klimko in view of Kishi and Ueno Japan.

Independent claim 1 is directed to a genus of fluorine-containing
prostaglandin compounds, while dependent claims 2 and 3 both define a subgenus
of the genus of claim 1. Independent claim 1 reads as follows:
1.

A fluorine-containing prostaglandin derivative of

the following formula (1) or a salt thereof:

wherein A is an ethylene group, a vinylene group, an
ethynylene group, --OCH2 – or –SCH2 --,
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R1 is a substituted or unsubstituted aryloxyalkyl group,
each of R2 and R3 which are independent of each other, is
a hydrogen atom or an acyl group, or forms a single bond
together with Z,
X is –CH2 --, --O–or –S--,
Z is –OR4, --NHCOR5, --NHSO2R6 or –SR7, or forms a
single bond together with R2 or R3,
each of R4, R5, R6 and R7 which are independent of one
another, is a hydrogen atom, an alkyl group, an alkenyl
group, an alkynyl group, a cycloalkyl group, an aryl
group or an aralkyl group,
and a dual line consisting of solid and broken lines is a
single bond, a cis-double bond or a trans-double bond.
Dependent claim 2 depends from claim 1 and claims compounds that are a
subgenus of the genus in claim 1 “wherein R1 is a phenoxymethyl group, a 3,5dichlorophenoxymethyl group, or a 3-chlorophenoxymethyl group”:
2.

The compound according to claim 1, wherein R1 is

a phenoxymethyl group, a 3,5-dichlorophenoxymethyl
group, or a 3-chlorophenoxymethyl group.
In the compound tafluprost, R1 is a phenoxymethyl group, as shown below:

42

Dependent claim 3 depends from claim 1 and is directed toward a subgenus
of claim 1 consisting of the following compounds:
The compound according to claim 1, which is 16phenoxy-15-deoxy-15,15-difluoro-17,18,19,20tetranorprostaglandin F2α, 16-(3-chlorophenoxy)-15deoxy-15,15-difluoro-17,18,19,20-tetranorprostaglandin
F2α, 16-phenoxy-15-deoxy-15,15-difluoro-13,14-dihydro17,18,19,20-tetranorprostaglandin F2α or an alkyl ester or
a salt thereof.
One of the compounds of claim 3, 16-phenoxy-15-deoxy-15,15-difluoro17,18,19,20-tetranorprostaglandin F2α, as its isopropyl ester (an alkyl ester), is
tafluprost:

Accordingly, tafluprost undisputedly falls within the genus of compounds
claimed in each of claims 1 through 3 of the ’035 patent. When a species of a
genus such as tafluprost is obvious over the prior art, broader claims which
encompass the species are likewise obvious over the prior art. In re Muchmore,
433 F.2d 824, 824-25 (CCPA 1970); accord Soverain Software LLC v. Victoria’s
Secret Direct Brand Mgmt., LLC, 778 F.3d 1311, 1315 (Fed. Cir. 2015). As a
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result, and as demonstrated in the chart below, claims 1 through 3 must necessarily
be obvious if tafluprost is found to be obvious in view of the prior art:
Claims 1-3 of the ’035 Patent

Tafluprost

1. A fluorine-containing
prostaglandin derivative of the
following formula (1) or a salt
thereof.

wherein A is an ethylene group, a
vinylene group, an ethynylene
group, —OCH2— or —SCH2—-,
R1 is a substituted or
unsubstituted aryloxyalkyl group,
each of R2 and R3 which are
independent of each other, is a
hydrogen atom or an acyl group, or
forms a single bond together with
Z,
X is —CH2—, —O— or —S—,
Z is —OR4—, —NHCOR5, —
NHSO2R6 or —SR7, or forms a
single bond together with R2 or R3,
each of R4, R5, R6 and R7 which
are independent of one another, is a
hydrogen atom, an alkyl group, an
alkenyl group, an alkynyl group, a
cycloalkyl group, an aryl group or
an aralkyl group,
and a dual line consisting of
solid and broken lines is a single
bond, a cis-double bond or a trans44

double bond.
2. The compound according
to claim 1, wherein R1 is a
phenoxymethyl group, a 3,5dichlorophenoxymethyl group or a
3-chlorophenoxymethyl group.

3.
The
compound
according to claim 1, which is 16phenoxy-15-deoxy-15,
15difluoro-17,18,19,20tetranorprostaglandin F2α, 16-(3chlorophenoxy)-15-deoxy-15, 15difluoro-17,18,19,20tetranorprostaglandin
F2α
16phenoxy-15-deoxy-15,15-difluoro13,14-dihydro-17,18,19,20tetranorprostaglandin F2α, or an
alkyl ester or a salt thereof.
i.

Klimko Discloses Compound C - A Lead
Compound
Possessing
Significant
IOPReducing Activity

“To establish obviousness in cases involving new chemical compounds, the
accused infringer must identify some reason that would have led a chemist to
modify a known compound.” Bristol-Myers Squibb Co. v. Teva Pharms. USA,
Inc., 752 F.3d 967, 973 (Fed. Cir. 2014), reh’g and reh’g en banc denied 769 F.3d
1339 (Fed. Cir. 2014). A lead compound is “a compound in the prior art that
would be promising to modify in order to improve upon … its activity and obtain a
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compound with better activity.” Takeda Chem. Indus. Ltd., 492 F.3d at 1357. As
discussed above, the prior art Klimko examined compounds A through E for their
IOP-reducing activity with respect to potential treatment of glaucoma and ocular
hypertension. Compounds A through D were found to exhibit significantly more
IOP-reducing activity than the reference standard compound latanoprost that
garnered FDA approval in June 1996 as the ophthalmic drug XALATAN for use in
treating elevated intraocular pressure in patients with glaucoma or ocular
hypertension. (Ex. 1003, Example 6, Table 4 at 18, line 8-19, line 35, and Figure
2; deLong Decl., Ex. 1027, para. 61; Rose Decl., Ex. 1028, para. 55.) Klimko also
discloses that all of the compounds including latanoprost produced the negative
side effect of hyperemia in varying degrees. (Id., Example 5, pages 16-18, Table
3, and Figure 1.) (Rose Decl., Ex. 1028, para. 62.)
The data tabulated in Table 4 and depicted graphically in Figure 2 of Klimko
would have indicated to a POSA that there is significant IOP-reducing activity for
compounds A, B, C and D relative to compound E (latanoprost). (Rose Decl.,
para. 55.) Although compound C presented more hyperemia compared to the other
compounds disclosed in Klimko, compound C showed longer-lasting efficacy than
the other compounds up through 6 hours after administration of the fifth dose (6/5),
and also the greatest percent IOP-reduction of all of the compounds at the first
tabulated time point of 16 hours following administration of the fourth dose (16/4).
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(Ex. 1003, p.18, l. 8-p.19, l. 35.) (Rose Decl., paras. 56-59, 63.) Specifically,
following the administration of the fifth dose, IOP is measured at two hour
intervals and efficacy of compound C after the administration of the fifth dose lasts
longer than the other compounds. (Rose Decl., paras. 56-57.) This is evident from
the data in Table 4 where in contrast to the other compounds, compound C’s IOP
Percent Reduction is increasing from the 4/5 mark to the 6/5 mark from 23.6% to
28.9%. (deLong Decl., Ex. 1027, para. 62-63.) (Rose Decl., Ex. 1028, para. 5657.)
Compounds A, B, D and E begin to show reduced effectiveness 4 to 6 hours
after administration of the fifth dose (i.e., from 4/5 to 6/5). (Rose Decl., Ex. 1028,
paras. 56-57.) Compounds A and B show about a two hour delay to reach the IOPreducing effectiveness of Compound C, and then between hours 4 and 6 after
administration of the fifth dose, IOP-reducing effectiveness begins to diminish.
(Rose Decl., Ex. 1028, para. 57.) Compound D shows the most dramatic IOPreducing effect in hours 2 and 4, but then experiences a substantial drop off in IOPreducing effectiveness from 4 to 6 hours following the fifth dose. (deLong decl.,
Ex. 1027, para. 63.) (Rose Decl., Ex. 1028, para. 57.)
In determining whether a POSA “would have selected a prior art compound
as a lead, the analysis is guided by evidence of the compound’s pertinent
properties.” Otsuka Pharm. Co., Ltd. v. Sandoz, Inc., 678 F.3d 1280, 1292 (Fed.
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Cir. 2012).

A POSA would realize that among compounds A through D,

compound C is the only compound that does not begin to experience diminished
IOP-reducing effectiveness based on the available data in Example 6. Moreover, if
the data is extrapolated past 6 hours after the fifth dose it is only compound C that
would be reasonably expected to exhibit less diminishment in IOP-reducing
effectiveness. (Rose Decl., Ex. 1028, paras. 56-59) Therefore, a POSA would be
motivated to select compound C as a lead compound due to its apparent longlasting efficacy relative to the other compounds. (Rose Decl., Ex. 1028, para. 59.)
This attribute of compound C is clearly reflected in Figure 2 of Klimko, which
shows that compound C is the only line on the graph having a downward curve
from 16/4 through to 6/5, whereas all of the other compounds have lines that are
upward curves reflecting that IOP-reducing efficacy is diminishing.

(deLong

Decl., Ex. 1027, para. 64.)
A POSA would also find compound C to be a compelling lead compound
candidate because it is the only compound of the compounds identified in Klimko
that does not exhibit diminished IOP-reducing effectiveness through the 6/5 mark,
and it exhibits superior IOP-reducing activity relative to latanoprost. (Rose Decl.,
Ex. 1028, paras. 58-59, 63.)

A POSA would understand this to mean that

compound C has the potential to be more long-lasting in IOP-reducing
effectiveness compared to the other compounds. (Id.) Moreover, a POSA would
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also recognize from Figure 2 that IOP-reducing effectiveness could potentially be
increasing beyond the 6/5 mark as compared to the other compounds. (deLong
Decl., Ex. 1027, para. 65) In addition, a POSA would have been motivated to
select compound C as a lead compound because this compound has the greatest
mean % change in IOP from baseline 16 hours after administration of the fourth
dose (16/4) compared to all other compounds, as reflected in Table 4 of Klimko.
(deLong Decl., Ex. 1027, para. 65.) (Rose Decl., para. 58.)
Moreover, because a POSA is presumed to be aware of the teachings of all
prior art including Kishi which, as discussed in greater detail below, teaches that
the negative side-effect of hyperemia that is often associated with PFG2α
prostaglandins such as compound C is eliminated when the hydroxyl group at the
C-15 position is removed, a POSA would have additional motivation to select
compound C as a lead compound for further modification. (Rose Decl., paras. 6869) Because Kishi teaches that removal of the hydroxyl group at the C-15 position
eliminates hyperemia, the purported level of hyperemia produced by compound C
as disclosed in Klimko would be irrelevant to a POSA when selecting a lead
compound among the various compounds identified in Klimko.

(Id.)

This

teaching, combined with the superior efficacy of compound C, elevates compound
C over the other compounds disclosed in Klimko as a lead compound. (deLong
Decl., Ex. 1027, para. 71.); Bristol-Myers Squibb Co., 752 F.3d at 973 (“A lead
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compound is a compound in the prior art that would be a ‘natural choice for further
development efforts.’”).
ii.

Kishi Teaches that Removal of the Hydroxyl
Group at the C-15 Position of Compound C
Eliminates Hyperemia

Kishi is directed to prostaglandin analogues used to treat hypertension or
glaucoma in eyes and teaches that the presence of hydroxyl at the C-15 position is
an underlying cause of the undesired hyperemia, and that removing the hydroxyl
group at the C-15 position results in compounds that “do not produce any side
effects such as hyperemia.” (Ex. 1005, col. 1, l. 65-col. 2, l. 11.) Kishi teaches
that removal of the hydroxyl group also imparts stability to the compound, because
naturally occurring PGF2α that contain a hydroxyl group at C-15 are chemically
and biological labile and easily subject to metabolic degradation. (deLong Decl.,
Ex. 1027, para. 74.) A POSA would therefore have been motivated to combine the
teachings of Klimko and Kishi and would have had a reasonable expectation of
success that removing the hydroxyl group at the C-15 position would improve the
stability of compound C, would and eliminate side-effects such as hyperemia
caused by the hydroxyl group, and could potentially extend or prolong the IOPreducing effect of a PGF2α analogue. (deLong Decl., Ex. 1027, paras. 111-113).
(Rose Decl., Ex. 1028, paras. 68-70.)
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Because a POSA would also be aware from Kishi that removal of the
hydroxyl group at the C-15 position of a PGF2α isopropyl ester analogue like
compound C could result in some loss of IOP-reducing activity, a POSA would be
further motivated to replace the C-15 hydroxyl group in compound C with a
substituent other than hydrogen that could ameliorate any loss of IOP-reducing
activity, with the reasonable expectation that the substitution would ameliorate or
restore loss of IOP-reducing activity. (Ex. 1005, col. 41, l. 59-col., l. 36 Test 1,
Table 1 (compound 8, 50 microgram dose (3.7 mmHg difference) versus
compound C 50 microgram dose (5.8 mmHg difference).) (deLong Decl. Ex.
1027, para. 113 and Rose Decl., Ex. 1028, para. 70.) Bristol-Myers Squibb Co.,
752 F.3d at 973 (“The motivation to modify the lead compound can come from any
number of sources and need not necessarily be explicit in the art.”).
iii.

Ueno Japan Teaches Substitution of a Difluoro
Group in Place of the Hydroxyl Group at the C15 Position of Compound C

A POSA motivated by Kishi to remove the hydroxyl group at the C-15
position of compound C disclosed in Klimko would also consider the teachings of
Ueno Japan, not only because it would have been known to one operating in the
field at the time, but also because Ueno Japan specifically references Kishi. (Ex.
1006 at paragraph [0007].)
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Ueno Japan discloses the use of 15-deoxy derivatives to treat inflammatory
diseases of the eye such as conjunctivitis, iritis, uveitis, and central retinitis. (Ex.
1006 at paragraph [0012].) Ueno Japan also discloses incorporation of a difluoro
moiety along the omega side-chain of prostaglandins, and particularly exemplifies
substitution of the C-15 hydroxyl group for the difluoro substitution.

(Id.,

Manufacturing Example 3, paragraphs [0087]-[0090].) The combination of Kishi
and Ueno Japan teaches a POSA to replace the hydroxyl group at the C-15 position
of compound C disclosed in Klimko with two fluorine atoms in order to (1)
eliminate the hyperemia associated with compound C, and (2) restore the IOPreducing efficacy of compound C lost when the hydroxyl group is removed.
(deLong decl., Ex. 1027, para. 115.)
A POSA would have been further motivated to make a difluorination
substitution as taught by Ueno Japan, as opposed to a mono-fluorination
substitution, to avoid creating a new stereogenic center similar to that which results
when a hydroxyl group is present at the C-15 position. (deLong Decl., Ex. 1027,
paras. 117-118) The motivation to modify “need not necessarily be explicit in the
art.”

Bristol-Myers Squibb Co., 752 F.3d at 973.

Indeed, other practical

considerations motivating a POSA to make a direct difluorination substitution at
the C-15 position include the understanding that a compound without a stereogenic
center is easier to manufacture and analyze, and would result in reduced overall
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economic efficiency and corresponding regulatory efficiency in manufacturing and
commercializing the compound as a drug. (deLong Decl., Ex. 1027, para. 118.)
Thus, the immediate replacement of C-15 hydroxyl in compound C as taught
by Kishi with difluorination as taught by Ueno Japan results in tafluprost. The
chemical synthesis that would be needed to manufacture tafluprost can be
accomplished starting with an intermediate disclosed by Klimko en route to
compound C and would have be within the ordinary capabilities of a POSA.
(deLong Decl., Ex. 1027, para. 119.)
Accordingly, tafluprost would have been obvious to one of ordinary skill in
the art as of the relevant priority date of the ’035 patent in view of Kishi and Ueno
Japan, and therefore claims 1 through 3 of the ’035 patent, which encompass
tafluprost, would likewise have been obvious and unpatentable. Specifically, prior
to December 1996, it would have been obvious to a POSA to start with the lead
compound C disclosed in Klimko, remove the hydroxyl group at the C-15 position
of this compound to eliminate the hyperemia side-effect attributed to compound C
in Klimko, and replace that moiety with two fluorine (F) atoms, as taught in Ueno
Japan, with a reasonable expectation of success of arriving at tafluprost, a
compound useful in treating elevated intraocular pressure in eye disease such as
ocular hypertension or glaucoma. Bristol-Myers Squibb Co., 752 F.3d at 973 ([I]t
is sufficient to show that the claimed and prior art compounds possess a
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“sufficiently close relationship … to create an expectation,’ in light of the totality
of the prior art, that the new compound will has ‘similar properties’ to the old.)
(quoting Otsuka Pharm. Co., Ltd., 678 F.3d at 1293 (Fed. Cir. 2012) (quoting In re
Dillon, 919 F.2d at 1352 (Fed. Cir. 2010).
b.

Claims 4-6 Directed To Medicines Containing
Tafluprost Are Obvious Over Klimko, Kishi and
Ueno Japan.

Claim 4: Claim 4 depends from claim 1 and requires “[a] medicine
containing the compound according to claim 1 as an active ingredient.”

As

explained above, the compound tafluprost would have been obvious to a POSA as
of the filing date of the ’035 patent. Moreover, since the prior art described above
leading a POSA to the conclusion of obviousness is grounded in the manufacture
of prostaglandin-based medicine for the treatment of ophthalmological disorders, it
would have been further obvious to a POSA to use tafluprost as a compound in
medicines for treatment of an eye disease such as glaucoma or ocular hypertension.
(See deLong Decl., Ex. 1027, paras. 120-122.) (Klimko, Ex. 1003 (“[T]he present
invention relates to the treatment of glaucoma and ocular hypertension.”) (Kishi,
Ex. 1005 (“[T]he compounds of the invention as described … have a significant
intraocular pressure-reducing activity.”) Indeed, latanoprost, which was compared
to compound C in Klimko, was already approved by the FDA prior to December
1996 as a medicine for treatment of glaucoma and hypertension in the eye.
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In addition, Example 9 of Klimko exemplified Formulations 1-8 as
representative pharmaceutical compositions. (Ex. 1003, pp. 21-24.)

(Id., p. 21.)
Therefore, claim 4 directed to a medicine containing the compound
tafluprost is no more patentable than the compound itself and would have been
obvious over Klimko, Kishi and Ueno Japan.
Claim 5: Claim 5 depends from claim 1 and requires that “[t]he medicine
according claim 4” that is “a preventive or therapeutic medicine for an eye
disease.” Claim 6: Claim 6 depends from claim 5 and further requires the
preventative or therapeutic medicine is “[t]he medicine according to claim 5”
where “the eye disease is glaucoma or ocular hypertension.”
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As discussed above, each of the prior art references Klimko and Kishi
teaches prostaglandin analogues possessing IOP-reducing efficacy for use in
medicines for the treatment of ocular hypertension or glaucoma in the eyes. (Ex.
1003, Abstract and p. 2 lines 3-5; Ex. 1005, col. 43, ll. 5-36 (Table 1 inclusive).)
Klimko references and compares compound C with latanoprost (compound E),
which received FDA approval in June 1996 as XALATAN, an ophthalmic solution
indicated for the reduction of elevated intraocular pressure in patients with
glaucoma and ocular hypertension. Klimko also teaches that that “Formulations 18 are representative pharmaceutical compositions of the invention for topical use in
lowering of intraocular pressure.” (Ex. 1003, p. 21.)
A POSA as of December 1996 would therefore have known that ocular
hypertension is a disease that would benefit from medicine used to lower
intraocular pressure. Inasmuch as claims 4, 5 and 6 of the ’035 patent are directed
to a medicine containing the compound tafluprost for treatment of an eye disease
such as glaucoma or hypertension, these claims are no more patentable than the
compound itself and would have been obvious over Klimko, Kishi and Ueno
Japan.
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c.

Claims 7-11 Directed to Medicines Containing
Tafluprost Are Obvious Over Klimko, Kishi and
Ueno Japan.

Claims 7-10: Claims 7-11 each depend directly from claims 4, 5 or 6,
which depend directly or indirectly from claim 1.

Claim 7 requires that the

medicine according to claim 4, 5, or 6 contain a compound encompassed by the
general formula of claim 1 wherein the A in the general formula is either an
ethylene group or a vinylene group. Claim 7 reads as follows:
7. The medicine according to claim 4, 5, or 6, wherein A
is an ethylene group or a vinylene group.
Tafluprost is one such compound that is encompassed by the general
formula of claim 1 when A is ethylene as shown below:

Claim 8 requires that the medicine according to claim 4, 5 or 6 contain a
compound encompassed by the general formula of claim 1 wherein the X in the
general formula is —CH2—. Claim 8 reads as follows:
8. The medicine according to claim 4, 5 or 6, wherein X
is —CH2—.
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Tafluprost is a compound encompassed by the general formula of claim 1
when X is a —CH2— as shown below:

Claim 9 requires that the medicine according to claim 4, 5, or 6 contain a
compound encompassed by the general formula of claim 1 wherein both R2 and R3
are hydrogen atoms. Claim 9 reads as follows:
9. The medicine according to claim 4, 5, or 6, wherein
both R2 and R3 are hydrogen atoms.
Tafluprost is a compound that is encompassed by the general formula of
claim 1 when R2 and R3 are hydrogen atoms as shown below:

Claim 10 requires that the medicine according to claim 4, 5, or 6 contain a
compound encompassed by the general formula of claim 1 wherein Z is —OR4.
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Claim 10 reads as follows:
10. The medicine according to claim 4, 5, or 6, wherein Z
is —OR4.
Tafluprost is a compound that is encompassed by the general formula of
claim when Z is an OR4 group (specifically an isopropoxy group) as defined in
claim 1:

For the reasons explained in the analysis of claims 4, 5 and 6 above, it would
be obvious to a POSA that tafluprost could be compounded into a preventive or
therapeutic medicine for the treatment of eye disease such as glaucoma or ocular
hypertension. Thus, for the same reasons that claims 1, 4, 5, and 6 of the ’035
patent are unpatentable as obvious, claims 7-10 that depend from claim 4, 5 or 6
are also unpatentable as obvious over Klimko, Kishi and Ueno Japan.
Claim 11: Claim 11 depends from claim 9, which in turn depends
from claim 4, 5 or 6 as discussed above. Therefore, claim 11 is directed to the
medicine according to claim 4, 5 or 6 that contains a compound encompassed by
the general formula of claim 1, wherein both R2 and R3 are hydrogen atoms (as
required

by

claim

9)

and

R1

is
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a

phenoxymethyl

group,

a

3,5-

dichlorophenoxymethyl group or a 3-chlorophenoxymethyl group. Claim 11 reads
as follows:
11. The medicine according to claim 9, wherein R1 is a
phenoxymethyl group, a 3,5-dichlorophenoxymethyl
group or a 3-chlorophenoxymethyl group.
Tafluprost is a compound that is encompassed by the general formula of
claim 1 wherein R2 and R3 are hydrogen atoms and R1 is a phenoxymethyl as
shown below:

Claim 11 would have obvious for the same reasons discussed above with
respect to claims 1, 4, 5, 6 and 9, and therefore unpatentable over Klimko, Kishi
and Ueno Japan.
d.

Claims 12-14 Directed to Medicines Containing
Tafluprost Are Obvious Over Klimko, Kishi and
Ueno Japan.

Independent claim 12 of the ’035 patent reads as follows:
A medicine containing 16-phenoxy-15-deoxy-15,15difluoro-17,18,19,20-tetranorprostaglandin F2α, 16-(3chlorophenoxy)-15-deoxy-15,15-difluoro-17,18,19,20tetranorprostaglandin F2α, 16-phenoxy-15-deoxy-15,1560

difluoro-13,14-dihydro-17,18,19,20tetranorprostaglandin F2α or an alkyl ester or salt thereof
as an active ingredient.
Claim 3 recites the same compounds as claim 12. As explained in the
analysis of claim 3 above, the chemical name for tafluprost is 16-phenoxy-15deoxy-15,15-difluoro-17,18,19,20-tetranorprostaglandin F2α isopropyl ester (i.e., an
alkyl ester):

Claim 13 depends from claim 12 and requires that the medicine of claim 12
be “a preventative or therapeutic medicine for an eye disease.” Claim 14 depends
from claim 13 and further requires that the medicine of claim 13 be a preventative
or therapeutic medicine for an eye disease that is “glaucoma or ocular
hypertension.” For the same reasons discussed above regarding claims 1 through
4, it would have been obvious to a POSA as of December 1996 to arrive at
tafluprost for use in a medicine.

(See deLong Decl., Ex. 1027, para.

120.)

Further, for the reasons explained in the discussion of claims 5 and 6 above, it
would have been obvious to a POSA that the compound tafluprost would be useful
as a preventive or therapeutic medicine for the treatment of an eye disease such as
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glaucoma or ocular hypertension. Thus, for the same reasons that claims 1, 2 , 3,
4, 5 and 6 are invalid as obvious, claims 12through 14 of the ’035 patent are also
invalid as obvious. Therefore, claims 12 through 14 are likewise unpatentable over
Klimko, Kishi and Ueno Japan.
B. GROUND 2: Claims 1-14 of the ’035 Patent Are Obvious
Over Klimko, Kishi and Ueno Japan in further view of
Bezuglov 1982 and/or Bezuglov 1986
a.

Klimko and Kishi Teach Removal of the Hydroxyl
Group at the C-15 Position to Eliminate Hyperemia

As set forth above in Ground 1 and incorporated herein, a POSA seeking to
develop a PGF2α analogue with potent IOP-reducing activity would be motivated to
select compound C as disclosed in Klimko as a lead compound, and would have
been motivated to modify this compound in view of Kishi to eliminate the negative
hyperemic side effect associated with compound C by removing the hydroxyl
group at the C-15 position. Because Kishi also discloses that removal of the
hydroxyl group at the C-15 position could result in a loss of IOP-reducing activity,
a POSA would have been motivated to find an alternative moiety to replace the
hydroxyl group that would not cause the hyperemic side-effect associated with
hydroxyl. (Ex. 1005, col. 41, l. 59-col. 43, l. 36, Test 1, Table 1.)
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b.

Bezuglov 1982 and Bezuglov 1986 Teach
Monofluorine Substitution of the C-15 Position of the
Hydroxyl Group

Bezuglov 1982 discloses that substituting a single fluorine atom for
hydroxyl at the C-15 position of a prostaglandin leads to prostaglandin analogues
with higher activity, greater specific prolonged effect and greater immunological
stability. (Ex. 1007, p. 88 first paragraph, and p. 91 penultimate paragraph.)
Bezuglov 1982 also discloses that substituting the 15-hydroxyl group for fluorine
protects a prostaglandin from the effect of 15-oxyprostaglandins, a key enzyme in
the metabolism of prostaglandins in the body. (Id., p. 88 second paragraph )
Similarly, Bezuglov 1986 discloses that fluorination can hinder or prevent
enzyme attacks at the site of fluorination. (Ex. 1008 at 192.) Bezuglov 1986
further describes that 15-fluorodeoxy prostaglandins “are of special interest”
because they provide greater stability against 15-prostaglandin dehydrogenase.
(Id.) Furthermore, Bezuglov 1986 teaches that fluorination “lead[s] to prolonged
action of 15-fluorodeoxy prostaglandins upon intravenous injection in narcotized
animals.

Fluorination in prostaglandins changed also caused selectivity to

increase. (Id. at 194.) Thus, Bezuglov 1986 also teaches the replacement of the
hydroxyl group at the C-15 position with a fluorine atom, with an expectation of
both prolonged action and increased activity and selectivity of a prostaglandin
analogue.
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A POSA would be motivated in view of Bezuglov 1982 and/or Bezuglov
1986 to replace the hydroxyl group at the C-15 position of compound C disclosed
in Klimko with a fluorine atom, with the reasonable expectation that this
substitution would enhance and prolong the IOP-reducing activity of the lead
compound or, at a minimum, restore any reduction in IOP-reducing activity
resulting from the removal of the hydroxyl group. A POSA would be further
motivated to make the substitution of the hydroxyl group at C-15 with fluorine
because the exchange of fluorine for hydroxyl represents the most incremental
change in structure that can be made. Fluorine is a near neighbor to oxygen in
terms of electronegativity and position on the periodic table, and it maintains the
hydrogen bonding accepting capacity of the oxygen atom while removing the
hydrogen bond donating capability of the hydroxyl group. (deLong Decl., Ex.
1027, para. 126.)
Thus, a POSA recognizing that the hydroxyl group in compound C disclosed
in Klimko is beneficial to IOP-reducing activity, but also causes a negative
hyperemic side-effect, would be motivated to try a hydroxyl to fluorine
substitution as taught in the above disclosed prior art with a reasonable expectation
of success at arriving at tafluprost. (deLong Decl., Ex. 1027, paras. 124-126).
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c.

Ueno Japan Teaches Difluorination at the C-15
Position

As discussed above in Ground 1, Ueno Japan specifically references Kishi,
which teaches that the presence of hydroxyl at the C-15 position on prostaglandin
compounds is the underlying cause of the undesired hyperemic effect, and that
removing the hydroxyl group at the C-15 position eliminates this negative effect.
While Bezuglov 1982 and 1986 teach the substitution of a single fluorine
atom at C-15, Ueno Japan specifically teaches the substitution of two fluorine
atoms at C-15. (Ex. 1006, [0087]-[0090].) Compounds encompassed by Ueno
Japan were tested, and the results showed improved biological profiles with
difluorinated omega side chain prostaglandins.

Ueno Japan teaches that

compounds of its claimed invention can be used in other treatments including, inter
alia, ocular inflammatory diseases. (Ex. 1006, [0007], [0012].)
In addition, as discussed above in ground 1, a POSA would readily
understand that presence of two fluorine atoms is advantageous over one fluorine
atom because it avoids a stereogenic center and would reduce regulatory workload
and streamline manufacture. (deLong Decl., Ex. 1027, para. 116-119) It would
therefore be obvious to a POSA to incorporate two fluorine atoms at the C-15
position of PGF2α or its known analogues. For at least these reasons, tafluprost as
encompassed by the claims of the ’035 patent would be obvious to a POSA in view
of Klimko, Kishi, Bezuglov 1982 and/or Bezuglov 1986, and Ueno Japan.
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In addition, since the compound tafluprost would be obvious to a POSA as
of the filing date of the ’035 patent, all of the claims of the ’035 patent directed to a
medicine containing tafluprost to treat patients with an eye disease such as
glaucoma or ocular hypertension (i.e., claims 4-14) would also be invalid for the
same reasons already discussed in Ground 1 in view of Klimko, Kishi and Ueno
Japan. Thus, claims 1 through 14 of the ’035 patent are unpatentable as obvious
over Klimko, Kishi, Bezuglov 1982 and/or Bezuglov 1986, and Ueno Japan.
XVI. SECONDARY CONSIDERATIONS DO NOT REBUT THE PRIMA
FACIE CASE
To overcome Petitioners’ strong prima facie obviousness showing, the
Patent Owners bear the burden of establishing second considerations of nonobviousness. Secondary considerations, however, do not control the obviousness
conclusion. Newell Cos., Inc. v. Kenney Mfg. Co., 864 F.2d 757, 768-769 (Fed.
Cir. 1988). In cases like this, where the petitioner has a made a strong prima facie
showing of obviousness, the Federal Circuit has repeatedly held that even relevant
secondary considerations supported by substantial evidence may not disturb the
primary conclusion of obviousness. See, e.g., Leapfrog Enterprises Inc. v. FisherPrice Inc., 485 F.3d 1157, 1162 (Fed. Cir. 2007).
Because the Patent Owners may attempt to present evidence of
nonobviousness to avoid cancellation of the ’035 patent, Petitioners address the
secondary considerations of unexpected results, long-felt but unresolved need, and
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skepticism by others. Petitioners reserve the right to supplement their positions
regarding secondary considerations as appropriate based on the Patent Owners’
potential allegations of non-obviousness.
A. No Unexpected Results Over the Closest Prior Art
The Patent Owners bear the burden of establishing that the invention
claimed in the ’035 patent achieved unexpectedly superior results over the closest
prior art. In re De Blauwe, 736 F.2d 699, 705 (Fed. Cir. 1984) (“When an article is
said to achieve unexpected (i.e. superior) results, those results must logically be
shown superior compared to the results achieved with other articles.”). Compound
C disclosed in Klimko is the closet prior art to the ’035 patent. Compound C
differs only slightly in structure from the claimed compound tafluprost in the ’035
patent. Tafluprost does not possess any unexpectedly superiority over compound
C disclosed in Klimko. (deLong Decl., Ex. 1027, paras. 130-4.) To the contrary, it
would not be unexpected to a POSA that removal of the hydroxyl group at the C15 position of compound C would eliminate the negative side effect of hyperemia
associated with compound C. This is because the prior art taught as explained
above that the hydroxyl group attributed to this negative side effect and thus a
POSA would be motivated to replace the hydroxyl. (Ex. 1008.) Substituting two
fluorine atoms at the C-15 position, which results in the compound tafluprost, is a
natural modification that a POSA would be motivated to try with a reasonable
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expectation of success that it would restore IOP-reducing activity lost due to the
removal of the hydroxyl group. This was taught by the prior at as discussed above.
Indeed, difluorination at the C-15 carbon is not a basis for an argument that there
were unexpectedly superior results because Ueno Japan taught such an
improvement for biological profiles with difluorinated omega side chain
prostaglandins. Ueno Japan also referenced Kishi which discloses that removing
the C-15 hydroxyl group from the compounds taught by Klimko leads to
compounds that are more stable and do not produce the negative side-effect of
hyperemia. (Exs. 1006, 1007, 1008.)
B. No Long-Felt and Unmet Need
The Patent Owners cannot establish that at the time of the claimed invention,
the art articulated and identified the need for a topical composition to reduce the
intraocular pressure associated with eye diseases such as glaucoma and ocular
hypertension. (deLong Decl., Ex. 1027, para. 135.) To the contrary, many such
compounds already existed. The ’035 patent acknowledges the pre-existence of
“[o]phthalmic compositions for local therapeutic medicines for glaucoma and
ocular hypertension containing a chloprostenol [sic] or fluprostenol analog[.]”
(Ex. 1001, col. 1, ll. 26-30.)

The ’035 patent also specifically recognizes

ophthalmic solutions latanoprost as having “excellent pharmacological effect” for
the treatment of glaucoma and ocular hypertension. (Id., col. 1, ll. 31-37.) All of
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these compositions were effective as topical treatments for glaucoma and ocular
hypertension
XVII. CONCLUSION
For the reasons set forth above in Grounds 1 and 2, claims 1 through 14 of
the ’035 patent are obvious over the prior art and unpatentable. Petitioners request
that inter partes review of these claims be instituted and that the claims of the ’035
patent be cancelled.
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