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l. INTRODUCTION

Mylan Technologies, Inc. (“Mylan”) requests reviefvU.S. Patent No.
9,724,310 to Mantelle (“the '310 patent,” EX100&4/ich issued on August 8,
2017. PTO records indicate that the '310 pateasg@gned to Noven
Pharmaceuticals, Inc. (Patent Owner, “PO”). Thistid@ demonstrates that there
Is a reasonable likelihood that claims 1-15 of'8#0 patent are unpatentable for
failure to distinguish over the prior art assettedein. An additional petition is
being filed simultaneously to address similar cewhrelated U.S. Patent No.
9,730,900, also assigned to PO.

These patents are directed to a monolithic (sidglg-containing layer)
transdermal drug delivery systene(, a transdermal patch) for the administration
of estradiol, and to conventional methods of making administering them. The
patch comprises a backing layer, and a single daingaining adhesive polymer
matrix, and optionally a release liner. The claspscify parameters for coat
weight, drug loading (dose per-unit-area), andaelst flux (permeation over time)
that were each known in the prior art.

The art of transdermal delivery of estradiol usimgnolithic patches was
well developed by the time of the 310 patent’'dieat claimed priority in July,
2008. In fact, PO had obtained FDA approval for patch system, termed

Vivelle®, as early as 1994. EX1008 (Vivélleabel); EX1034 (Orange Book
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Listing), 0175. In 1999, PO received FDA approvald second-generation patch
system with higher estradiol flux, termed Vivellef), which permitted the
delivery of the same amount of estradiol as Vivellut in smaller patches.
EX1006 (Vivelle-Dof Label); EX1034, 0175. The art made clear that Emal
adhesive patches were desirable for a number sbnsa both aesthetic and
practical €.g, reduced skin irritation, better adhesive propsrtimproved patient
satisfaction, improved compliance, and reduced @gicky costs).

Thus, before July, 2008, it was well recognizethmart that one could
deliver a drug more efficiently, and reduce thecpaize for a given dose, by
increasing the flux of a patch. The prior art déssd several methods for
increasing the flux of monolithic transdermal pa&shincluding for estradiol. For
example, the prior art taught that higher flux banachieved by increasing the
amount of hydrophiles within the adhesive polymaitn®, or by using increased
amounts of penetration enhancers. EX1005, 13748127, 31; EX1007
(Kanios), 11118-22, 126-28.

The prior art Mueller reference (EX1005) descriaeanonolithic
transdermal estradiol delivery system in ExampileaB satisfies each of the
elements of independent claim 1 and its dependaimg 2, 8, and 10-15. The
Mueller system comprises a single drug-containisigegive polymer matrix layer,

a backing layer, and a release liner. Mueller tea¢hat the polymer matrix
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comprises greater than 0.156 mgl@stradiol, acrylic and silicone adhesives,
soluble polyvinylpyrrolidone (PVP), dipropylene gbt as a penetration enhancer,
and a coat weight above 10 mgfcioreover, Mueller teaches that it provides a
constant release of estradiol over a period ofairs) and achieves an estradiol
flux of 0.015 mg/crfiday, within the claimed range of “from about 0.818 about
0.05 mg/crivday.” Mueller Example 3 achieves a higher estrftlia than was
reported for the prior art Vivelle-Ddpatch. Mueller expressly teaches that higher
flux permits the use of smaller patches to delavgiven amount of estradiol.

The prior art also teaches that increasing the we#ght of the drug-matrix
layer of a patch results in an increased flux pet-area. For example, Chien,
which was not of record during prosecution, exglideaches that increasing
estradiol drug loading, or the coat weight of tdéesive polymer matrix of an
estradiol patch, directly increased flux. EX100B;86. 4-5. Yet, during
prosecution, PO obtained allowance for the '31@piaby repeatedly asserting that
it was “surprising and unexpected” that increashegyamount of estradiol per-unit-
area (increasing the coat weight) of the drug-dairtg matrix would increase the
flux of the patchSeege.g, EX1004, 0387see also id.0013, 0120, 0382-0400,
0416-36.

Additionl references besides Chien, including Kinad &hosh, which were

not of record during prosecution are discussedigRetition, also teach that
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increasing the coat weight of a monolithic transarpatch increases flux.
EX1010, 82; EX1014, 287-88. Moreover, these refegsrprovide an explanation
for how and why an increased coat weight increflagsnoting that, “as the
thickness of the matrix increasels], the occlugitfect of the matrix increasels],
resulting in the increased flux.” EX1010, 82. Theexplicitly confirmed that
“[o]cclusion significantly (p < 0.05) increase[$let percutaneous absorption of
estradiol,” and noted that “[0]f the various apme@s employed to enhance the
percutaneous absorption of drugs,” increasing sa@fu“is the simplest and most
common method in use.” EX1026, 86, 89.

Thus, the person of ordinary skill in the art woatat have found an
resulting increase in flux resulting from increaseat weight surprising or
unexpected, contrary to that which was argued®\dBring prosecution. The
direct relationships between each of drug loadimgy @at weight with estradiol
flux of a matrix-type monolithic patch was alreadBscribed in the art. PO’s
evidence of “surprising and unexpected” resultsatyezonfirms that, in view of
the prior art, the results were entirely expected.

A. Brief Overview of the '310 Patent

The '310 patent has an earliest claimed priorite ad July 10, 2008. Claim
1 recites a monolithic transdermal estradiol dejngy/stemj.e., an estradiol patch.

The patch comprises a backing layer and a sindlesade polymer matrix,
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wherein the matrix comprises estradiol as the dnlyg, has a coat weight of
“greater than about 10 mg/érhand includes “greater than 0.156 mgfcm
estradiol.” The patch also “achieves an estradind 6f from about 0.0125 to about
0.05 mg/crivday, based on the active surface area.” EX1004-1%. Dependent
claims recite minor limitations of the estradiotga including the delivery of
standard daily doses of estradiol, patch sizeskao@n percentages of patch
components, as well as flux values that fall witthie range recited in claim .,
1916-17, 19-21.

The '310 patent discloses that its patches may cigmp blend of polymers
that “may be immiscible with each other,” to enteapydrophobic drug, such as
estradiol. EX1001, 10:27-33, claims 1-15. This dlehimmiscible polymers
forms microreservoirs within the single-layer pogmmatrix. EX1002, 118.

B. Brief Overview of the Prosecution History

U.S. Application No. 14/024,985 (“the "985 applicat’) was filed on
September 12, 2013, and issued on August 8, 201¥#d310 patent. EX1002,
122. The "985 patent claims the benefit of U.S. Wgapion No. 12/216,811, filed
on July 10, 2008. During prosecution, Applicant aded the claims in response to
multiple prior art-based rejections (based on EXt83), and further amended the

claims after receiving Notices of Allowance. EX10§%823-26, 33-44, 53.



On June 15, 2017, Applicant submitted a Rule 13@d&»ation signed by Dr.
Richard Guy to allege “surprising and unexpectesuits. EX1004, 0409-37;
EX1002, 1144-53. Dr. Guy presented anvitro flux study conducted to assess
the flux of the estradiol from different systemsing a Franz diffusion cell.
EX1004, 0417-18. Dr. Guy also provided “[a]n illtegion of the type of
experimental data collected with this approach.. gme=d as the average
cumulative amounts of drug delivered, and the ayerdtug flux, as a function of
time, with the corresponding standard deviatiomstfoeplicate Franz diffusion
cells.” Id. The standard deviations of the replicate flux meaxsents provided by
Dr. Guy, however, show that measurements of fluthefsame patch, in the same
experimental set-up can deviate by more than 15%4082, 149-53. Similarly,
additional data submitted by Applicant, and add¥ddsy Dr. Guy in often
identical language, demonstrates the routinely kayability associated with flux.
For example, Vivelle-D&tpatches were measured in the same Franz system to
have flux ranging from 0.00696 to 0.02424 mdiktay, a variation of more than
242%.1d., 52

The average flux provided in the Guy Declaratiors whtained by
calculating the slope, or change in average cumelaimount of drug, between
each time point. EX1004, 0417-18; EX1002, 1144148, 144, 158, 183(qg,

flux at 23.95 hours calculated by taking the dégfece between drug permeation at
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9.92 and 23.95 hours, and dividing by the amounineé passed (10.09
ng/cnf/14.03h = 0.72wg/cnt/hr)). This Petition, and supporting expert dediara
discuss flux values defined by slope calculatioindrag permeation data, the same
definition of flux relied upon by Applicant durirgrosecutionld.

Dr. Guy also admitted in his declaration that “@ssknown in the art that the
relative amounts of acrylic adhesive and silicodkesive in an estradiol polymer
matrix can impact flux[.]” EX1004, 0417, 0423. Moxer, Applicant did not
dispute that transdermal patches with flux valuie®.125 to 0.05 mg/cffday
were known, nor did they dispute that those inathidhad motivation and methods
by which to improve the flux of a transdermal pateX1002, 1131-32, 42, 53, 197,
210 (noting that even Vivelle-Dddescribed in EX1004 achieved a flux well
within this range). Instead, Applicant and Dr. Gapeatedly asserted “surprising
and unexpected results” were present on the dasisit was not known or
expected that the coat weight of the polymer matmoxild impact flux[.]" EX1004,
0423;see also id.0013, 0120, 0382-0400. The Examiner’s June 2¥7 20otice
of Allowance expressly invokes Applicant’s assertad unexpected results made
in the declaration of Dr. Guy as a basis for alloeea EX1004, 0531-32. However,
neither Applicant nor the Guy declaration accodotrior art references that

were not of record during prosecution and thatdsseussed in this Petition.



C. Brief Overview of the Scope and Content of the PrioArt

A prior art reference anticipates a claim if itadases all of the elements of
the claim in the claimed combinatiom. Wrigley Jr. Co. v. Cadbury Adams USA
LLC, 683 F.3d 1356, 1361 (Fed. Cir. 2012). In obvi@ssncase$;raham v. John
Deere Co. of Kansas Cityequires an evaluation of any differences betviben
claimed subject matter and the asserted prioB88.U.S. 1, 17-18 (1966). As
noted inKSR Int’l Co. v. Teleflex Incthe obviousness inquiry may account for
inferences that would be employed by a persondihary skill in the art. 550 U.S.
398, 418 (2007). EX1002, 1154-61, 98.

I, Mueller

U.S. Patent Application Publication No. US2003/088® (“Mueller,”
EX1005) discloses “transdermal therapeutic syst@mss)” for the
administration of estradiol. EX1005, 11, 56-61;10R2, 1999-102. Mueller's
patches comprise an “active substance matrix”igha single-layer structure and
Is self-adhesive,” a backing layer, and a “rele&splotective layer.” EX1005,
1925-26; EX1002, 1102.

Mueller teaches that patches with increased hydipbntent .9,
polyacrylate adhesive and PVP) provide “furtheraadages such as improved or

facilitated application...higher therapy safety thghistabilization of the delivery



behavior, as well as more efficient use of activessance.” EX1005722; EX1002,

19100-03. Mueller continues:

By improving the active substance release, the eptesvention
further affords the possibility of broadening tl@ge of applications
of transdermal systems which are based on passfigsidn. In
addition, the invention enables the manufacturetrahsdermal
systems which can have a smaller surface area due the high
active substance release ratesvhich can be achieved with the
invention; this in turn is of advantage in manutaetand application.
EX1005, Y22emphasis added); EX1002, 1101.

Mueller teaches that patches with stabilizing hpthite additives achieve
higher flux than those without hydrophile additiveX1005, FIGS. 1-3. Example
3 (“Monolithic Transdermal System (TTS) Based olicBhe Adhesives With
Hydrophile Additives”) achieves the highest estoh@lux in Mueller. EX1005,
FIGS. 1-3; EX1002, 109. Figures 1-3 present thmewative amount of estradiol
delivered (inug/cnt) over time. EX1005, FIGS. 1-8EX1002,99109-15. The
slope at each time point in Mueller Figure 3 pregdhe flux that was achieved by

the patches of Example 3:



Estradiol Permeation Flux Flux

(ng/cnt) (ng/cné/hour) (mg/cmé/day)
8 3.2 0.400 0.010
24 11 0.488 0.012
32 16 0.625 0.015
48 25 0.563 0.014
72 33.8 0.365 0.009

EX1005, FIG. 3; EX1002, 11109-15ce alsdEX1004, 0416-18 (Applicant
defining flux the same way).

The percent of each component in the dried Exa®platch is provided
below, as is the initial mass of the patch, andnlass after drying (derived from

solids content). EX1005, 156-57; EX1002, 11104-07.

Dried Product

(¢)) Drying (9)

[ETRYESS Mass after Percent Total

Component ‘

Estradiol hemihydrate

"""""""""""""" Estadiol 116 116 150%
"""""""""""""""""" Water 004 | 004 | 005%
''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (L2Total) | (1.55% Total)
Dipropylene glycol 9.0 9.0 11.62%
Hydroxypropyl cellulose 0.26 0.26 0.34%
Silicone adhesive 88.0 61.6 79.52%
Polyacrylate adhesive 10.0 5.1 6.58%




Initial Mass Mass after Percent Total

I PEE! ‘ (0)) Drying (g) Dried Product
Kollidon 90F (PVP) 1.2 0.3 0.39%
Total Mass 109.66 g 77.46 g 100%

Once coated onto a backing layer and dried, thehpatof Example 3 have a
polymer matrix “coating weight of 115 gfih (i.e., 11.5 mg/crf). EX1005, §57;
EX1002, 108. This coat thickness affords the pat Example 3 with an
estradiol dose per-unit-area of ~0.1725 md/aalculated by multiplying coat
weight with weight percent of estradiol. EX10055¢57; EX1002, 110&ee also
EX1035, 0126 (Applicant defining dose per-unit-attea same way).

Mueller was published on May 29, 2003 and is paitito the challenged
claims of the 310 patent under 35 U.S.C. §102¢h)eller was cited in an
Information Disclosure Statement (IDS), but notdssed during prosecution.

i Vivelle-Dot’ Label

Vivelle-Dot® Label (EX1006) describes a second-generation nitbiwl
transdermal estradiol patch, Vivelle-5oEX1002, 1117, 119-21. Vivelle-Dot
was approved for the treatment of moderate-to-geva@somotor symptoms
associated with menopause, vulvar and vaginal byrognd hypoestrogenism, as
well as the prevention of postmenopausal osteomorBX1006, 0016, 0018;
EX1002, 1122. Vivelle-D6t Label describes “Vivelle-Dot [as a] revised

formulation with smaller system sizes,” that “w&®wn to be bioequivalent to the
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original formulation, Vivelle[.]” EX1006, 0014; EXID2, 1117. Vivelle-DéSt
“provide[s] nominaln vivo delivery rates of 0.025, 0.0375, 0.05, 0.075,.armMg
of estradiol per day” in patches that are “2.5535.0, 7.5, or 10.0 cthin size.
EX1006, 0012; EX1002, 1118.

Vivelle-Dot® Label was publicly available at least as earlpps| 14, 2006
and is prior art to the challenged claims of the0' atent under 35 U.S.C. §102(b).
EX1006, 0001 (affidavit from Freedom of Informati8ervices confirming public
availability from FDA at least as early as thiseJaEX1002, 1116.

il. Kanios

U.S. Patent Application Publication No. US2006/0803 (“Kanios,”
EX1007) discloses transdermal patches in which @ttug delivery rates, onset
and profiles of at least one active agent are otlatt by selectively manipulating
the monomeric make up of an acrylic-based polyméehne transdermal drug
delivery system.” EX1007, Abstract; EX1002, 1124.

The patches of Kanios comprise “(a) one or morgliadnased polymers...;
(b) one or more silicone-based polymers; and (e€)@mmore active agents|.]”
EX1007, Abstract; EX1002, 1125. The patches furtloenprise one or more
penetration enhancers, including oleyl alcohol dipdopylene glycol. EX1007,
19106,131-33; EX1002, 1126. Figure 1 provides ‘agerflux profiles” of the

patches of Examples 1-3. EX1007, FIG. 1; EX10022%928. The Figure 1 flux
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values are shown in the table below. For examptgiré 1 teaches that Example 1
achieves an estradiol flux of 0.875 pgftim (equivalent to 0.021 mg/érday) at

11 hours. EX1007, FIG. 1; EX1002, 11127-28. At Bdis, both Examples 1 and 2
achieve estradiol flux of 0.672 pg/ém (0.016 mg/ciday). EX1007, FIG. 1;

EX1002, 11127-28.

Estradiol Flux

ng/cnt/hour 11 hours | 24 hours
(mg/cnt/day)
Example 1 0.875 0.672
P (0.021) = (0.016)
Eample 2 0.641 0.672
P (0.015) = (0.016)
0.562 0.531
Example 3 (0.013) | (0.013)

Kanios was published on April 13, 2006 and is padrto the challenged
claims of the 310 patent under 35 U.S.C. 8§102anios was cited in an IDS but
was not discussed during prosecution. EX1002, §123.

V. Chien

U.S. Patent No. 5,145,682 (“Chien,” EX1009) dise®4[tlransdermal
absorption dosage units... which comprise a baclaggr| an adjoining adhesive
polymer layer,” and an optional release liner, casipg “at least minimum
effective daily doses of an estrogen[.]” EX1009sk&hct, 2:45-3:2; EX1002, 1130.

The patches of Chien comprise “estradiol or otlstmogenic steroids used in
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formulating the polymer matrix,” wherein the esimds “suitably dispersed in the
adhesive polymer.” EX1009, 3:14-17, 3:53-8, 4:&R&;1002, 11130-31see also
EX1001, 10:27-33 (polymers that “may have differemiubility parameters for the
drug and which may be immiscible with each otheayre selected”); EX1002,
118 (“The effect of using immiscible polymers wihydrophobic drug such as
estrogen is to encapsulate the drug and form n@sesvoirs of estrogen”). The
estradiol-containing adhesive polymer layer congzrisuitable polyacrylic
adhesive polymers, silicone adhesive polymer[s§l aritransdermal absorption
enhancing agent.” EX1009, 3:23-25, 3:53-60; EX10(30-31. These patches
“deliver at least minimum daily doses of the estrodpr at least one day or for
multiple days, such as for one week.” EX108Bstract

Chien teaches the desirability of using penetragiolmancers, the effect of
drug loading in a dosage unit, and the effect atiog thickness in a dosage unit
on the skin penetration rate of estradiol achigwethe patches. EX1009, 5:20-28,
FIGS. 3-5; EX1002, 111132-33. Figures 3-5 demorestiat increasing the amount
of penetration enhancer, estradiol loading, and we#ght (thickness) of the
polymer matrix layer each increase flict.

Chien issued on September 8, 1992 and is prido d@ne challenged claims

of the 310 patent under 35 U.S.C. 8102(b). Chieas wot cited by Applicant or
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Examiner, and was not of record during prosecutiote 310 patent. EX1002,
111209.

D. Brief Overview of the Level of Skill in the Art

A person of ordinary skill in the relevant field esJuly 10, 2008, would
likely have an advanced degree, for example a Pmpharmaceutical chemistry,
physical chemistry, bioengineering, or a drug delwrelated discipline. EX1002,
1962-63. Alternatively, one could have a bacheldeégree plus two to five years’
experience in the transdermal delivery indudttyThe skilled artisan would likely
have familiarity with formulation of drugs for tragermal administration and
would have been able to understand and interpeatetferences discussed in the
field, including those discussed in this Petititgh.

This Petition is supported by the declaration of Keith Brain. EX1002,;
see alsad., 1112-13; EX1003 (Dr. Brain'surriculum vitag providing a summary
of his education, training, and experience). DaiBlis a pharmaceutical scientist
with over 50 years of experience whose researaecdocused on transdermal
drug delivery systemsd., 1111-11. Dr. Brain has the scientific background a
technical expertise to provide detailed analysithefreferences discussed herein
in relation to the challenged claims and to exptaalevel of ordinary skill in the

art as of July 10, 200&d.
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E. Background Knowledge in the Art Prior to July 10, 208

The following background publications document ktexge a skilled
artisan would bring to bear in reading the pridr Ariosa Diagnostics v. Verinata
Health, Inc, 805 F.3d 1359, 1365 (Fed. Cir. 2015); EX1002, s knowledge
assists in understanding why one of ordinary skiluld have been motivated to
combine or modify the references asserted in tlwu@ts of this Petition to arrive
at the claimed invention. ASSRestablished, the knowledge of such an artisan is
part of the store of public knowledge that mustbasulted when considering
whether a claimed invention would have been obviBasdall Mfg. v. Reas33
F.3d 1355, 1362-63 (Fed. Cir. 2013) (citing 550 .l&t406).

Monolithic transdermal drug delivery systems wemewn to be useful for
the administration of estradiol many years priodady 10, 2008. EX1018 (Mdiller),
Abstract, 1:4-9; EX1002, {76. Indeed, many monmligstradiol patches had been
described in the art. EX1018, 1:10-5@g also, e.gEX1011 (Miranda), 4:44-47;
EX1019 (Rovati), 1:10-44; EX1002, §77. Such patckeres known to be useful
for the treatment of a variety of disorders in pushtopausal women. EX1019,
1:17-22. By 2008, several monolithic matrix-typarnsdermal estradiol delivery
systems were approved by FDA for hormone replacéthenapy (“HRT”).

EX1034 (Orange Book), 0175; EX1008 (Vivélleabel), 0012; EX1015

(Climard® Label), 0005-6; EX1016 (AlofaLabel), 0018; EX1017 (Menosfar
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Label), 0010; EX1002, 1178-83. The daily doses @amat for HRT prior to July
2008 included 0.025, 0.0375, 0.05, 0.075, and @May.SeeEX1008, 0012;
EX1015, 0005-06; EX1016, 0018 ; EX1017, 0010; EXA,0078-83. The

Vivelle® patch, for example, is a monolithic matrix-typensdermal estradiol
delivery system that provides these nominal daolyes in “an active surface area
of 7.25, 11.0, 14.5, 22.0, or 29.05hrespectively. EX1008, 0012; EX1002, {179-
82.

To determine the dose of estradiol delivered bgtalp the amount of
estradiol delivered per-unit-time and per-unit-aoéghe patchi(e., flux) is
measured. U.S. Patent No. 6,521,250 teaches a dnetlmeasuring flux in which
a skin sample from a hairless mouse or from a huradaver is placed in a Franz
diffusion cell. An estradiol-containing patch ispdipd to the skin and the active
substance release is measured at 37°C.” EX1020qiMed:6-10 -57, Table 2;
EX1002, 1184-85, 9&ee alsd=X1004, 00417-18; EX1002, 1149-53.

Those in the art understood prior to 2008 thaipthieh size, dose, and flux
of a patch for transdermal drug delivery are intgehdent variables. EX1025 (van
der Bijl), 507; EX1002, 193. For example, if patke is held constant, increased
flux provides a proportional increase in the amafrdrug delivered (doseld. If
dose is held constant, increased flux allows fpragortional decrease in patch

size.ld. It was well established in the art that smallecpas for a given dose were
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desirable because they reduce skin irritation, idebetter patch adhesion,
improve patient compliance, and reduce packagistsc&X1012 (Fotinos),
15:31-16:1; EX1013 (Bevan); EX1002, 1194-97.

Methods for increasing flux were known to thoseskifl in the art. For
example, increasing polyacrylate content and inalyid penetration enhancer in
the polymer matrix were each methods known to emeeflux. EX1011 (Miranda),
Figures 12, 16; EX1021 (Heiber), 10:1-14; EX1022¢Bs), TABLE I-1l, 32;
EX1002, 192. Kim teaches inclusion of penetratiohaacers, such as oleyl
alcohol and hydrophobic glycols, to improve drugmpeation across skin thereby
increasing flux. EX1010 (Kim), 83; EX1002, 1186-87.

Kim also teaches that increasing the coat weidintKbess) of the adhesive
polymer matrix of a monolithic, matrix-type pataitreases flux. EX1010, 79, 82;
EX1002, {187see alsd&EX1014 (Ghosh), 287, and Chien (EX1009), discussed
above. Kim further notes that “it seemed that tbelusive effect of adhesive
matrix increasedrl'he occlusive effect is usually provided by [a] kiag
membrane, however, as the thickness of the adhesuex increased, the matrix
also contributes to [the] occlusive effect[.]" EXIM 82. Kim teaches that “[a]s the
thickness of the matrix increased, the occlusifeceébf the matrix increased,

resulting in the increased flux[.]” EX1010, 82; EX12, 1186-87.
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As explained by Dr. Brain, the positive effect attusion on drug flux
observed by Kim was well-known in the art prior2@08. EX1002, 1188-91
(discussing EX1026 (Bronaugh), 86, 89). In fachi&ugh teaches that “[o]f the
various approaches employed to enhance the peemuamabsorption of drugs,
occlusion (defined as the complete impairment abpee transepidermal water
loss at the application site) is the simplest amdtraommon method in use.”
EX1026, 86, 89see alsd=X1022 (of which Dr. Richard Guy, proponent of the
Rule 132 declaration during prosecution of the 'afent, is a co-author), 32;
EX1004, 0120 (noting “the area of skin subjectdolosion”). Bronaugh further
teaches that, while “occlusion does not necessaghgase the percutaneous
absorption of all chemicals,” it “significantly irease[s] the percutaneous
absorption (p<0.01) of the steroids,” includingadiol. EX1026, 86, 89
(“[o]cclusion significantly (p<0.05) increased thercutaneous absorption of
estradiol”); EX1002, 1189-90.

Il. GROUNDS FOR STANDING

Petitioner certifies under 37 C.F.R. § 42.104 (=91 the '310 patent is
available forinter partesreview, and Petitioner is not barred or estoppenhf

requestingnter partesreview of the '310 patent on the grounds identified
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[1I.  MANDATORY NOTICES UNDER 37C.F.R.842.8

Real Parties-in-Interest (37 C.F.R. 842.8(b)(1)yl&n Technologies, Inc.

and Mylan Pharmaceuticals Inc., each a wholly owsdskidiary of Mylan Inc., an
indirectly wholly-owned subsidiary of Mylan N.V.nd Mylan N.V. are the real-
parties-in-interest.

Related Matters (37 C.F.R. 842.8(b)(2)): A petitfoninter partesreview

of related U.S. Patent No. 9,730,900 (“the '90@p#) is also being filed by the
present Petitioner as IPR2018-00174. The 310 Bada00 patents both claim the
benefit of U.S. Application No. 12/216,811, filed duly 10, 2008, now U.S.
Patent No. 8,231,906.

Litigation concerning the '310 patent to which Betier is not a party is
currently pending in the District of Delawaldoven Pharmaceuticals, Inc. v.
Alvogen Pine Brook LLONo. 1:17-cv-01429-LPS.

Petitioner and other entities were previously ineal in litigation
concerning the related parent U.S. Patent No. 89281(“the '906 patent”) in an
action styledNoven Pharmaceuticals Inc. v. Mylan Technologies, let al, Nos.
1:15-cv-00328 (D. Del.); 1:15-cv-00069 (N.D.W.Myhich terminated in
February 2016. Litigation concerning the '906 patémwhich Petitioner is not a
party, apparently remains pending in the DistridDelaware:Noven

Pharmaceuticals Inc. v. Actavis Laboratories UTc.JiNos. 1:15-cv-00249-LPS;
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1:16-cv-00465-LPS — consolidatelyogen Pine Brook LLC v. Noven
Pharmaceuticals, IndNo. 1:16-cv-00395-LPS.

Lead and Back-Up Counsel (37 C.F.R. 842.8(b) (3)):

Lead Counsel: Steven W. Parmelee (Reg. No. 31,990)
Back-Up Counsel: Michael T. Rosato (Reg. No. 52)182

Back-Up Counsel: Jad A. Mills (Reg. No. 63,344)

Service Information — 37 C.F.R. 842.8(b)(4):
Petitioner hereby consents to electronic service.
Email: sparmelee@wsgr.com; mrosato@wsgr.com; j@Wsgr.com
Post: WILSON SONSINI GOODRICH & ROSATI
701 Fifth Avenue, Suite 5100, Seattle, WA 98104&03
Tel.: 206-883-2500 Fax: 206-883-2699

V. STATEMENT OF THE PRECISE RELIEF REQUESTED
A. Asserted Grounds of Unpatentability

Petitioner requests review of claims 1-15 of thE0O'datent under 35 U.S.C.

8311 and AIA 86 as follows:

GROUND | CHALLENGED CLAIMS | DESCRIPTION

1 1-2, 8, 10-15 Anticipated under 8102 by Mueller

Obvious under 8103 over Mueller and
Vivelle-Dot® Label

Obvious under 8103 over Mueller, Vivellg
Dot® Label, and Kanios

2 1-2 and 8-15

3 3-7
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Obvious under 8103 over Mueller, in view

4 1-15 of Vivelle-Dot® Label, Kanios, and Chien

B. Evidence of Unpatentability Not Considered in Proseution

During prosecution of the patent, the Examiner neggcted any claim
based on the Mueller reference or discussed Muailarcomparable disclosure
from another reference in any substantive maniée Examiner did not consider
that Mueller anticipates the claims challenged iouad 1 using the same
definition of flux relied upon by Applicant duringosecution. Nor did the
Examiner consider that Mueller renders the claihadlenged in Ground 2-4
obvious in view of the other references assertégdrounds 2-4. Moreover, Dr.
Brain’s testimony provides new evidence furthermrfing the arguments that
Mueller anticipates and/or renders obvious thelehged claims.See Hospira,
Inc. v. Genentech, IndPR2017-00739, Paper 16 at 17-18 (informative)
(recognizing Office’s policy favoring institutiom tcorrect “errors by the Office in
allowing the patent” and to permit petitioners toleard, but exercising discretion
under Section 325(d) not to institute becauseipeét failed to present new
argument or evidence indicating Examiner had edrtgthg prosecution).

Moreover, Applicant obtained allowance of the aladled claims by
arguing that there were “unexpected results bargtecoat weight of the
polymer to achieve the claimed flux of drug deli&EX1004, 0154, 0531.
However, these results are not unexpected, as ssittén detail below and in the
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supporting expert declaration. EX1002, 1128-3248453, 86-92, 132-33, 234-36,
238-42. Several prior art references that wereho@cord during prosecution each
teach that an increase in coat weight resultsareased flux. EX1009 (Chien);
EX1010, 82 (Kim), EX1014, 287-88 (Ghoskge also, e.gEX1026, 86, 89
(Bronaugh not listed on face of patent or on ang)i{EX1002, 1131-32, 42, 44,
86-91 (discussing references not evaluated dumaggeution);

Because this petition and its supporting declangbieesent new evidence
demonstrating the unpatentability of the challengadns, the Examiner’s
allowance based on the limited disclosure and dson presented by Applicant
during prosecution should not receive deferencthbyBoard SeeUnified Patents
Inc. v. BermanlPR2016-01571, Paper 10 at 13 (informative) {jweter reliance
on reference not listed on face of the patent, niest used by Examiner as a
ground of rejection, overcomes owner’s Section 82&fgument for non-

institution).

V. CLAIM CONSTRUCTION

An unexpired claim subject fater partesreview receives the broadest
reasonable construction in light of the specifimatof the patent. 37 C.F.R.
842.100(b)Cuozzo Speed Techs., LLC v.,l'#8 U.S. ---, 136 S. Ct. 2131, 2146
(2016). Claim terms are also “generally given tlmedinary and customary
meaning,” which is the meaning that the term wddge to a person of ordinary
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skill in the art at the time of the invention irew of the specificatiorin re
Translogic Tech., In¢504 F.3d 1249, 1257 (Fed. Cir. 2007). Under eithe
standard, there is a reasonable likelihood thati&¥etr will prevail with respect to
the challenged claims. A few pertinent terms asewbsed below. EX1002, 164.

A.  “About”

Claim 1 refers to “an estradiol flux of from ab@®@u0125 to about 0.05
mg/cnf/day.” Claim 9 recites that estradiol delivery @but” 0.025, 0.0375, 0.05,
0.075 or 0.1 mg/day. Claims 10-14 respectivelytesttiat the estradiol flux is
about 0.0125 mg/cffday, about 0.0133 mg/éfday, about 0.015 mg/chday,
about 0.0167 mg/cffday, and about 0.0175 mg/&day. Claim 15 recites that the
adhesive polymer matrix comprises about 1.6% bylatezstradiol, based on the
total dry weight of the adhesive polymer matrix.

As defined by the specification of the '310 patent:

The term “about” and the use of ranges in genavakther or not
gualified by the term about, means that the nuncbenprehended is
not limited to the exact number set forth hereind @& intended to
refer to ranges substantially within the quotedgenwhile not

departing from the scope of the invention. As ukecein, “about”

will be understood by persons of ordinary skilklve art and will vary
to some extent on the context in which it is udéthere are uses of

the term which are not clear to persons of ordirgkyl in the art
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given in the context in which it is us€@pout” will mean up to plus
or minus 10% of the particular term.
EX1001, 4:42-52 (emphasis added).

Thus, values falling within 10% of a claimed nuroativalue or that are
substantially within the upper and lower bounda efaimed range satisfy the
claimed numerical value or randd.; EX1002, 1165-67. Thus, for example, an
“estradiol flux of from about 0.0125 to about 018§/cnf/day” encompasses a
range of 0.01125-0.055 mg/éfutay.

B. “Coat weight”

Claim 1 of the 310 patent recites an adhesive pelymatrix that has “a
coat weight of greater than about 10 mgf¢ms defined by the '310 patent

specification, “‘coat weight’ refers to the weigtitthe drug-containing layer per
unit area of the active surface area of the tramsaledrug delivery system.”
EX1001, 5:16-18; EX1002, 1168-70. During proseayttbe term “coat weight”
was used by PO to describe the “drug-containingsigk layer” and “polymer
matrix.” EX1004, 0379-81, 0386-87; EX1002, 168e alsd&=X1035, 0126. PO

also stated that increasing the coat weight is#tme as increasing the thickness of
a polymer matrix. EX1004, 0386-87; EX1002, {70.&€» argued in the related
prosecution of the '900 patent that coat weight easoxy for the amount of

estradiol per-unit-area where the concentratiothefestradiol in the matrix

material is held constant. EX1035, 0169.
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Under the broadest reasonable interpretation, ihesp “coat weight”
includes the dry weight per-unit-area of the “adlepolymer matrix layer
defining an active surface area and comprisingcdiesive polymer matrix
comprising estradiol as the only drug.” Thus, tkiesd artisan would understand
the term coat weight to include the dry weighthedf tirug-containing adhesive
layer per-unit-area and could use it as a proxyHeramount of estradiol per-unit-
area. EX1002, 170.

C. “Flux”

Claim 1 of the 310 patent recites a monolithimgdermal drug delivery
system, which achieves “an estradiol flux of frobmat 0.0125 to about 0.05
mg/cnf/day, based on the active surface area.” The '2t6np specification states:

As used herein, “flux” (also called “permeatione’gtis defined as the
absorption of a drug through skin or mucosal tissie is described
by Fick’s first law of diffusionJ=-D(dCm/dx)where J is the flux in
g/cnfisec, D is the diffusion coefficient of the drugatgh the skin
or mucosa in cAfsec and dCm/dx is the concentration gradient®f th
drug across the skin or mucosa.

EX1001, 5:24-32. The '310 patent, however, is sitanhow flux is measured and

does not require the system to “achieve an estréidioof from about 0.0125
mg/cnf/day to about 0.05 mg/cday” for any particular time. EX1002, §971-73.
Under the broadest reasonable interpretation,rflay include flux for any time

period when the system is applied to the skin.
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Following the definition applied by Applicant dugmprosecution of the '310
patent, flux can be calculated as the change im@ation (mg/crhor pg/cni) over
change in time (days or hours). EX1004, 0416-181@0D2 44-48, 71-73. This
can be calculated from permeation and time valuegighed in prior art references,
including in tables or graphs. EX1004, 0383-84,@48; EX1002 144-48, 71-73.
Flux values also may be expressly disclosed. EX]10883-84; EX1002 1144-48,
71-73.

D. “Therapeutically Effective Amount”

The '310 patent specification states that a “theugipally effective amount
of estradiol is from about 0.025-0.1 mg/day, inahgdabout 0.025 mg/day, about
0.0375 mg/day, about 0.05 mg/day, about 0.075 mgfaabout 0.1 mg/day, such
as 0.025-0.1 mg/day, 0.025 mg/day, 0.0375 mg/dé¥ tg/day, 0.075 mg/day,
and 0.1 mg/day.” EX1001, 11:64-12:3. As describethe 310 patent
specification, doses within this range are thertipdenvels of estrogen for adult
human subjectdd., 4:64-5:11; EX1002, 174. Thus, in view of the 'Jidtent
specification, as well as the definition of themiélabout,” discussed above, under
the broadest reasonable interpretation the tersrdgeutically effective amount”
as used in claim 8 includes, but is not limiteddaily doses of 0.0225-0.11
mg/day (.e., £10% of 0.025-0.1 mg/day). EX1002, §74; EX10042452, 4.64-

5:11.
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VI. DETAILED EXPLANATION OF GROUNDS FOR UNPATENTABILITY

A. [Ground 1] Claims 1-2, 8, and 10-15 are Anticipatedinder 35
U.S.C. 8102 by Mueller.

This Ground establishes that Mueller (EX1005) dessras part of a single
embodiment each element of the challenged clain40B82, 134. For this
comparison, claim 1 is addressed in its componanses, and examples of where
each element appears in the reference are showw lrebold Eeealso, the claim

chart at the end of this Ground for additional epéE®).

1. Claim 1

A monolithic transdermal drug delivery system fsiradiol,

consisting of...

Mueller describesransdermal therapeutic systemgqTTSs)which provide

“a sufficient active substance flow through thenskEX1005, 111-3; EX1002,
19135-36. Mueller teaches that the patches “maifjtdierapeutically useful
plasma levels over a period of up to 7 days” folluyvapplication to the skin.
EX1005, 3. Mueller's Example 3, entitled “MonolthTransdermal System (TTS)
Based on Silicone Adhesives with Hydrophile Addigy’ teaches providing “a
constant release rate” of estradiol for at least@i@s after administration to
human epidermis. EX1005, 156-61; EX1002, 1137.IMuye¢hus, teaches a

monolithic (single-layer) transdermal estradioliderly system.
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...(1) a backing layer, (ii) a single adhesive polymnmeatrix layer
defining an active surface area and, optionallyij)(a release liner,
wherein the single adhesive polymer matrix layempndses an

adhesive polymer matrix comprising estradiol asahly drug,...

The monolithic TTS of Example 3 comprises omaetive substance matriX
layer that is “asingle-layer structure and is seHfdhesive” EX1005, 126; EX1002,
11136-37. The adhesive polymer matrix layer is niadadmixing 1.2 g estradiol
hemihydrate (1.16 gstradiol, 0.04 g water), 0.26 g hydroxypropyl cellulose,(88
g silicone adhesive, 10.0 g polyacrylate adhesind,1.2 g Kollidon 90F (soluble
PVP). EX1005, 1156-57; EX1002, 11138-41 (estrduohihydrate is 97%
estradiol and 3% water, by weight). After the “massoated in a thickness of 250
um onto a film which has been rendered abhesive,; @backing layer), it is
dried to produce a monolithic film. EX1005, 56-&X1002, 111138-41. Mueller
further describes the backing layer as being “aesiibstance impermeable.”
EX1005, 125; EX1002, 1137. Mueller also teachestti@atransdermal delivery
system of Example 3 comprisesraléasable protective layeito be removed

prior to application.” EX1005, 125; EX1002, 1137.

...wherein the polymer matrix has a coat weight eaggr than about
10 mg/cr...

Following drying, the “dried film [of Example 3] king acoating weight of

115 g/nf is then covered with a suitable film (e.g. Scoahf220; 3M), and the
-20-



finished patches are punched out of the total lateitt EX1005, 156-57; EX1002,
138. A coat weight of 115 gfris 11.5 mg/cnf, which is “greater than about 10

mg/cnt.” EX1005, 156-57; EX1002, 1138.

...and includes greater than 0.156 mgi@stradiol, ...

As noted above, the adhesive polymer matrix of EdarB comprises
estradiol hemihydrate, hydroxypropyl celluloseicsihe adhesive (with a 70%-wt
solids content), polyacrylate adhesive (51%-wtdsotiontent), and Kollidon 90F
(soluble PVP, 25%-wt solids content). EX1005, $36E£X1002, 1139-42.
Volatile solvents within the mixture are removeddrying the film. EX1002,
19140-41. The initial mass, mass after drying {(@&riusing solids content), and
percent of the total dried product of each compboéExample 3 is provided in

the table below. EX1005, 1156-57; EX1002, 11139-42.

Component

Mass (Q) Product (g) Dried Product

Initial Mass in Dried Percent Total

Estradiol hemihydrate

~ Estadol 116 116 150%
 watr o004 004 i 005%
e L2Tota) | (1.55% Total) -
Dipropylene glycol 9.0 9.0 11.62%
Hydroxypropyl cellulose 0.26 0.26 0.34%
Silicone adhesive 88.0 61.6 79.52%
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Component Initial Mass in Dried Percent Total

Mass (Q) Product (g) Dried Product

Polyacrylate adhesive 10.0 5.1 6.58%
Kollidon 90F (PVP) 1.2 0.3 0.39%
Total Mass 109.66 ¢ 77.46 g 100%

Estradiol accounts for 1.50% of the total masseffinal dried TTS of
Example 3. EX1005, {156-57; EX1002, 11141-42. @@aght multiplied by the
percentage estradiol in the final dried productvmtes arestradiol dose per-unit-
area of 0.1725 mg/cth which is “greater than 0.156 mg/&estradiol.” EX1005,
1956-57; EX1002, 1Y141-48¢ee alsd=X1035, 0126 (similar definition used in
prosecution of the '900 patent to determine doseupé-area from % mass and

coat weight).

...and the system achieves an estradiol flux of fabout 0.0125 to

about 0.05 mg/chiday, based on the active surface area.

Mueller Figure 3, reproduced below, provides “tbsults of a comparative
permeation study between samples without hydrapadditives ([Example] 2a)
and samples with hydrophilic additives ([Examplg] EX1005, 1156-61, FIGS.
1-3; EX1002, 19/143-47. These results showsradiol flux achieved by
Example 3 of 0.015 and 0.014 mg/cfday when measured at 32 and 48 hours,

respectively, both flux values being well withiretrange recited in the claim.
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EX1005, FIG. 3 (circles denote flux data point&€gample 3). The slope of the
permeation for each time point provides flux intsrf pg/cri’hr, which may be
converted to units of mg/cday by dividing by 1000 pg/mg and multiplying by
24 hours/day. EX1002, 1147, 143-4@g alsd=EX1004, 0384 (Applicant applying
the same definition of flux during prosecution).eTdata from Figure 3 for
Example 3, provided in units of per hour and pey, dad the flux calculated from

the slope for each permeation data point, is surzebelow.



Estradiol Permeation Flux Flux

(ng/cnt) (ng/cnt/hour) (mg/cnt/day)
8 3.2 0.400 0.010
24 11 0.488 0.012
32 16 0.625 0.015
48 25 0.563 0.014
72 33.8 0.365 0.009

EX1005, FIG. 3; EX1002, 11144-48ce alsd&EX1001 at FIG. 1 (reporting flux of
less than 0.@g/cnf/hour around 10 hours, equal to less than 0.00¢mitgay);
EX1004, 0384.

The system of Mueller Example 3, thus, achieveesdradiol flux 0f0.015
mg/cmé/day at 32 hours anfl.014 mg/cri/day at 48 hours. EX1005, 1156-58,
FIG. 3; EX1002, 1144-45. Mueller explains, “[t}in@e course of the permeation
in FIGS. 1 to 3 clearly shows that in the casenefTTSs according to the present
invention a constant release rate, and thus aligtlun, is achieved for a period
of at least 72 h[.]" EX1005, 161.

Even over multiple days, Mueller Example 3 achieadlsix that falls well
within the range recited in the claim. EX1002, 184 . For example, over the
first 48 hours, Example 3 achieves an averagedfix013 mg/cni/day, as shown

in the table below. EX1005, FIG. 3; EX1002, 111464 other 24 hour periods,

-33-



e.g, 8-32 hours and 24-48 hours, Example 3 achievesrarage estradiol flux of
0.013 and 0.014 mg/chiday, respectively, values within the range recitethis

claim. EX1005, FIG. 3; EX1002, 11146-47.

0-48 0.521 0.013
8-32 0.533 0.013
24-48 0.583 0.014

Thus, Mueller teaches a monolithic transdermabestt patch that not only
achieves estradiol flux within “of from about 0.@Gl® about 0.05 mg/cifday,” as
recited in claim 1, but also that maintains thiscfover the course of one or more
full days. EX1002, 11147-48.

As discussed above in Claim Construction (Sectiprayf estradiol flux
range of from “about 0.0125 to about 0.05 md/ciay” as recited in claim 1 of
the '310 patent “is not limited to the exact nunjbpset forth.” The '310 patent
notes that, if unclear, the term “‘about’ will meap to plus or minus 10% of the
particular term.” EX1001, 4:42-52. Thus, an “estaflux of from about 0.0125
to about 0.05 mg/cffday” as intended by the use of the modifier “abduit each
endpoint encompasses +102,, 0.01125-0.055 mg/citday. EX1002, 1165-67.

The estradiol flux of Example 3 at 24 hours (0.@igcnf/day), as well as the
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average flux achieved from 0-72 hours (0.0113 mgliay), fall within the range
of flux values recited in claim 1.
As demonstrated above, Mueller Example 3 descalsagle embodiment
comprising each element of claim 1 of the '310 patEX1002, 148.
2. Claim 2
Claim 2 recites that the adhesive polymer matriglaim 1 comprises an
acrylic adhesive, a silicone adhesive, and solpblgvinylpyrrolidone (PVP). The
adhesive polymer matrix of Mueller Example 3 corsgsi a polymer blend of a
silicone adhesivgBIO-PSA 4301), golyacrylate (acrylic) adhesive(Durotak
387-2287), andoluble polyvinylpyrrolidone (PVP; Kollidon 90F). EX1005, 156;
EX1002, 11149-51. Mueller Example 3 thus discla@ssmgle embodiment
comprising each element of claim 2 of the 310 pate
3. Claim 8
Claim 8 depends from claim 1 and recites that &tilbesive polymer matrix
comprises an amount of estradiol effective to @elav therapeutically effective
amount of estradiol over a period of time seledteth the group consisting of at
least 1 day, at least 2 days, at least 3 daysaat # days, at least 5 days, at least 6
days and at least 7 days.”
Mueller describes transdermal therapeutic systéats t

“maintain.. therapeutically useful plasma levelgver a period of up to7 days”
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EX1005, 13; EX1002, 11152-53. Example 3 is tauglueliver “a constant release
rate [of estradiol]...for a period att least 72 h” EX1005, 1158-61; EX1002,
19152-53see alsd=X1005, 21. Mueller Example 3 thus anticipatescld of

the 310 patent.

4. Claims 10-14

Claims 10-14 depend from claim 1 and recite speesitradiol flux values
of about 0.0125, about 0.0133, about 0.015, ab@1t6F, and about 0.0175
mg/cnf/day, respectively. Neither the patent nor the @casion history identifies
any particular advantage, criticality, or unexpdatesult of these specific flux
values over the range recited in claim 1. EX10025%-55.

As discussed above in Sections V.A and V.C, “aldod125,” as recited in
claim 10, as well as the flux values recited inmk&11-14, are “not limited to the
exact number[s] set forth.” EX1001, 4:42-52. Asatbin the specification of

the '310 patent, when unclear, the term ““aboutl wiean up to plus or minus
10% of the particular termld.; EX1002, 1165-67. Thus, “about 0.0125
mg/cnf/day” as recited in claim 10, encompasses fluxeslof 0.0113-0.0138
mg/cnf/day, as shown in the table below. EX1002, {{156+%fked, as
demonstrated by the data presented by Dr. Guy glyrnosecution, the standard

deviation associated with replicate flux measuremesutinely exceeded 15%al.,

1949-53.
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Recited Flux +10% Range

( mg/cntiday) ( mg/cr/day)
10 “about 0.0125" 0.0113-0.0138
11 “about 0.0133" 0.0120-0.0146
12 “about 0.015" 0.0135-0.0165
13 “about 0.0167" 0.0150-0.0184
14 “about 0.0175" 0.0158-0.0193

The system of Mueller Example 3 achieves a fluR.61.2 mg/cni/day at
24 hours, and an average fluxa®13 mg/cri/day from 0-48 hours and 8-32
hours, each of which is well within 10% of 0.012§/omf/day and thus clearly
meets the limitation of “about 0.0125 mg/¢day” recited in claim 10. EX1002,
19158-60; EX1005, FIG. 3.

Regarding claim 11, the other time periods of Exi@n3pachieve flux of
0.012 mg/cni/day at 24 hours.014 mg/cni/day at 48 hours, an average flux of
0.013 mg/cni/day between 0-48 and 8-32 hours, &6l14 mg/cni/day at 24-28
hours, each of which are within 10% of 0.0133 md/day and thus meet the
limitation of “about 0.0133 mg/cffday.” EX1002, 1161; EX1005, FIG. 3.

Regarding the flux of claim 12 of “about 0.015 nwyf/day,” the flux
achieved by Example 3 at 48 houdsO(L4 mg/cni/day), at 32 hours@.015

mg/cmé/day), and the average flux between 24-48 ho0r814 mg/cri/day) are
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all within 10% of 0.015 mg/cfiday and thus meet the limitation of “about 0.015
mg/cnf/day.” EX1002, 1162; EX1005, FIG. 3.

The flux recited in claim 13 is “about 0.0167 mgfésay.” Mueller
Example 3 achieved a flux at 32 hour9di15 mg/cri/day. EX1002, 1163. This
flux is within 10% of 0.0167 mg/cffday as shown in the table above. The flux of
Mueller Example 3 at 32 hours also anticipateswlad because 0.015
mg/cnf/day is substantially within the flux range enc@sged by “about 0.0175
mg/cnf/day” recited in claim 14. EX1005, FIG. 3; EX100R,64. Thus, Mueller
Example 3 anticipates each of claims 10-14.

5. Claim 15

Claim 15 depends from claim 1 and recites that atlkesive polymer
matrix comprises about 1.6% by weight estradioseolbon the total dry weight of
the adhesive polymer matrix.” As described abovBantion V, the term “about”
indicates a range of £10% of the recited 1.6% (IL446%). EX1002, Y165.

Example 3 has a total dry mass of 77.46 g, and cse®1.16 g of estradiol,
and thus has agstradiol content of 1.50%(1.16 g estradiol / 77.46 g total mass x
100 = 1.50%)EX1002, 1165; EX1005, 1156-58. Thus, Mueller's Egbn8
describes a polymer matrix comprising “about 1.6%teight estradiol,” based on
the total dry weight of the polymer matrix, as tediin claim 15 of the '310 patent.

EX1002, 1165.
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As shown above, each of claims 1-2, 8, and 10-16e€f310 patent is
described in Mueller, and thus anticipated unded35.C. § 102. EX1002, 1166.
The claim chart below identifies exemplary locasonm Mueller where the

elements of claims 1-2, 8, 10-15 are described.

CHALLENGED CLAIMS ANTICIPATED BY MUELLER (EX1005)
1. A monolithic transdermal drug “EXAMPLE 3 Monolithic Transdermal
delivery system for estradiol, consistirSystem (TTS) Based on Silicone
of... Adhesives With Hydrophile Additives”
EX1005, 56 EX1002, 1136.
...(1) a backing layer, (ii) a single “The structure of the TTSs according to

adhesive polymer matrix layer defininghe invention comprises an active
an active surface area and, optionally substance-impermeable backing layer
(i) a release liner, wherein the single and a releasable protective layer to be
adhesive polymer matrix layer removed prior to application, apart from
comprises an adhesive polymer matrixhe mentioned active substance-
comprising estradiol as the only drugjcontaining matrix."EX1005, {125, 57;
EX1002, 11137-38.

“In the simplest case, the active
substance matrix of the systems
according to the invention has a single
layer structure and is self-adhesive.”
EX1005, 126.

“Monolithic Transdermal System
...[comprising] 1.2 g of estradiol
hemihydrate..” EX1005, 156.

...wherein the polymer matrix has a |“1.2 g of estradiol hemihydrate...The
coat weight of greater than about 10 |dried film having a coating weight of
mg/cntf and includes greater than 0.1BBL5 g/nf...” EX1005, 156; EX1002,
mg/cnf estradiol, ... 191138-41.
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CHALLENGED CLAIMS

ANTICIPATED BY MUELLER (EX1005)

...and the system achieves an estrad

IBIX1005, 1958-61, FIG. 3; EX1002,

flux of from about 0.0125 to about 0.0%§142-47, 154-64.
mg/cnf/day, based on the active surface

area.

Claims 10-14.The method of claim 1,
wherein the system achieves an
estradiol flux of about 0.0125
mg/cnf/day, 0.0133 mg/cfiday, 0.015
mg/cnf/day, 0.0167 mg/cfiday and

0.0175 mg/crfiday, based on the actiye

surface area.

2. The transdermal drug delivery

“1.2 g of estradiol hemihydrate are

system of claim 1, wherein the adhesidissolved ...to this solution are added

polymer matrix comprises a polymer
blend comprising an acrylic adhesive
silicone adhesive, and soluble
polyvinylpyrrolidone (PVP).

88.0 g of silicone adhesive (BIO-PSA
4301; Dow-Corning; solids content:
70%-wt.), 10.0 g of a polyacrylate
adhesive (Durotak 387-2287; solids
content 51%-wt.; National Starch) and
1.2 g of a solution of Kollidon 90F in
ethanol (solids content 25%-wt)...”
EX1005,156; EX1002, 11150-51.

8. The transdermal drug delivery

“Transdermal therapeutic systems

system of claim 1, wherein the adhesiVETSS)...general advantages lie in

polymer matrix comprises an amount
estradiol effective to deliver a
therapeutically effective amount of

pfeventing the so-called first-pass effe
and in maintaining therapeutically use
plasma levels over a period of up to 7

estradiol over a period of time selectedays.” EX1005, 3E£X1002, 1153

from the group consisting of at least 1

day, at least 2 days, at least 3 days, at[A] constant release rate, and thus a

least 4 days, at least 5 days, at least
days and at least 7 days.

Gtabilization, is achieved for a period @
at least 72 h....” EX1005, 158-61.

ct
ful

—

15.The transdermal drug delivery

“EXAMPLE 3...1.2 g of estradiol

system of claim 1, wherein the adhesiliemihydrate....” EX100556; EX1002,

polymer matrix comprises about 1.69
by weight estradiol, based on the total

bY165.
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CHALLENGED CLAIMS ANTICIPATED BY MUELLER (EX1005)

drug weight of the adhesive polymer
matrix.

B. [Ground 2] Claims 1-2 and 8-15 are Obvious under 38.S.C.
8103 over Mueller in view of Vivelle-Dof Label.

Ground 1 explains how each of claims 1-2, 8, and3.@s described in
Mueller. EX1002, 1167. The same claims, as wedllaisn 9, are obvious in view
of Mueller and Vivelle-Ddt Label (EX10086).

1. Claims 1-2

Mueller teaches an estradiol delivery system (ExXarjy which comprises
a backing layer, a single adhesive polymer maayet defining an active surface
area, and a release liner. EX1005, 1156-58; EX11P68-69. Example 3
contains estradiol as the only drug within the adhepolymer matrix layer, which
is formed from a polymer blend of an acrylic anicene adhesives and soluble
PVP. EX1005, 1156-58; EX1002, 111170, 177-79. Mu&llkeample 3 has a coat
weight of 11.5 mg/cfand comprises 1.50% estradiol by weight, and kassan
estradiol content per-unit-area of 0.1725 md/d&X1005, 156-58; EX1002,
19177-81. As shown in Figure 3, Example 3 achieves an esttfldix of about
0.0125 to about 0.05 mg/éfday” at multiple time points over a 72-hour time

period. EX1005, FIG. 3; EX1002, 11172-76, 182-85.
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2. Claims 8-9

Claim 8 depends from claim 1 and recites that &tilbesive polymer matrix
comprises an amount of estradiol effective to @elav therapeutically effective
amount of estradiol over a period of time seledteth the group consisting of at
least 1 day, at least 2 days, at least 3 daysaat # days, at least 5 days, at least 6
days and at least 7 days.” EX1002, 1186. Claimd&dds from claim 1 and recites
that the amount of estradiol delivered by the sysge“selected from the group
consisting of about 0.025, 0.0375, 0.05, 0.075@fGdng/day."ld., 1191.

Mueller teaches monolithic transdermal estradidivdey systems for
“maintain[ing]...therapeutically useful plasma levelger a period of up to 7 days.”
EX1005, 3. Example 3 delivers “a constant releate[of estradiol]...for a
period of at least 72 h.” EX1005, 1158-8&g also id §21; EX1002, 1190. Indeed,
prior to 2008, many FDA-approved estradiol patoliese known to deliver
therapeutically effective amounts of estradiol oiét days. For example, Vivelle-
Dot® Label teaches Vivelle-DBt which can deliver between 0.025-0.1 mg
estradiol/day, could be “applied to the skin twieeekly.” EX1006, 0026, 0030;
EX1002, 11187-90.

The doses recited in claim 9 are merely standaitg dases, well known in
the art before 2008. Vivelle-Ddtabel, for example, teaches the exact same doses:

“[flive dosage strengths...of 0.025, 0.0375, 0.09,/6, or 0.1 mg of estradiol per
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day[.]” EX1006, 0012. These doses are also the smnkose used in the art for
other estradiol transdermal patches. EX1002, 8/8-86-87, 191-92; EX1015,
0005; EX1016, 0018; EX1017, 0010. Thus, given ttearalence of these doses in
the art, the skilled artisan would have had redsarse the patch of Mueller
Example 3 to deliver the same estradiol doses sciled bye.g, Vivelle-Dof®
Label.

Thus, the patches of Mueller Example 3 would delstandard daily doses
of estradiol, for a period o&.g, two days, in patches that are smaller than those
taught by Vivelle-Dot Label. EX1006, 001%ee alsdEX1001, 11:64-12:3. For
example, Mueller Example 3 delivers an average diu&.013 mg/crfiday from O-
48 hoursj.e., the first two days of use. EX1002, §184. Thisrage flux value
means that Mueller Example 3 provides a therapelatse of estradiol,e., the
standard respective doses of 0.025, 0.0375, 0.0850and 1 mg, taught by
Vivelle-Dot® Label, in patches that are ~2%r8 cnf, ~4 cnf, ~6 cnf, and ~8
cnt, respectively. In view of the teachings of Muelied Vivelle-Dof Label, the
person of ordinary skill in the art would thus hdnael a reasonable expectation of
successfully delivering a therapeutically effectaraount of estradiol as described
above.

Thus, each element of claims 8 and 9 is taughtoyadvious over the

combined teachings of Mueller and Vivelle-Bdtabel.
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3. Claims 10-14

Claims 10-14 each recite that the monolithic transthl estradiol system

achieves a certain flux as provided in the tablevoeEX1002, 11193-95.

Recited Flux +10% Range

( mg/cnf/day) ( mg/cnf/day)
10 “about 0.0125” 0.0113-0.0138
11 “about 0.0133” 0.0120-0.0146
12 “about 0.015” 0.0135-0.0165
13 “about 0.0167” 0.0150-0.0184
14 “about 0.0175” 0.0158-0.0193

As discussed above, Example 3 of Mueller teacheshesa with a higher
estradiol flux than that of Vivelle-DBt EX1002, 11196-97. Figure 3 of Mueller
discloses flux values for the patch system of EXar3pat various hourly time
points. EX1005, FIG. 3; EX1002, 11182-84. The paschf Example 3 also
maintain this high flux of estradiol over multipdays, as presented in Ground 1.
EX1002, 11182-84, 195. All of the recited flux veduof claims 10-14 are achieved
by Mueller Example 3, as described in Ground 1.

In addition, Mueller provides the express motivatio make even smaller
patches, noting, “a smaller surface area ... is ghathge in manufacture and

application” of transdermal systems. EX1005, 221802, 11196-97. As
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discussed above, the art recognized many benefredticing patch size,.g, less
discomfort, aesthetic appearance, 8ee, e.g.EX1013, 1:28-33; EX1012, 15:31-
16:1; EX1023; EX1024; EX1002, 1194-97, 174-76, 1d6eller teaches that
smaller surface areas are possible “due to theduglie substance release rates,”
I.e., high estradiol flux. EX1005, 122. Indeed, prior2008, the skilled artisan
understood that a decrease in patch size coulddmralished by a proportional
increase in flux. EX1002, Y172-73. Thus, a pedfardinary skill in the art
would have had reason to increase the flux of theldr Example 3 system to
provide for even smaller patchdg., 11196-97.

Mueller teaches flux may be increased, and paEh@n be decreased by,
e.g, incorporating penetration enhancers into thelpftomulation. EX1005, 13-
5, 56-57 (Example 3 comprises dipropylene glycsde alsd=X1006, 0012
(Vivelle-Dot® comprises both dipropylene glycol and oleyl aldh®X1002,
19196-97.

Mueller also teaches increasing the hydrophile @andf the polymer matrix
increases flux. EX1005, 121, 27-32; EX1002, 19B6ee alsdEX1004, 0390
(Applicant admitted during prosecution that “it waswn in the art that the
relative amounts of acrylic adhesive and silicodkesive used in an estradiol
polymer matrix can impact the flux”), 0392, 0422-B327. In view of these

teachings, the skilled artisan would have had aareable expectation of
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successfully increasing the flux of the patcheExdmple 3, and thereby achieving
smaller transdermal patches. EX1002, 197.

Thus, in view of the teachings of Mueller and VieeDot® Label, the skilled
artisan would have found it obvious to improve uploe composition taught by
Mueller in Example 3 to achieve higher flux valu€bus, the flux values recited
in claims 10-14 of the 310 patent would have bebwous.

4. Claim 15

Claim 15 recites that “the adhesive polymer matarprises about 1.6% by
weight estradiol, based on the total dry weighthefadhesive polymer matrix.” As
described above in Claim Construction (Sectionthg,term “about” includes a
range of +10% of the recited 1.6% (1.44-1.76%).1802, 1198.

The patches of Mueller's Example 3 have a totalrdags of 77.46 g, and
comprises 1.16 g of estradiol. EX1005, 1156-57.sTthese patches have an
estradiol content of 1.50% (1.16 g estradiol / 84otal mass x 100 = 1.50%).
EX1002, 11199-200. 1.5% is within 10% variance .6P4 (1.44-1.76%). Thus,
Mueller Example 3 comprises “about 1.6% by weigttadiol, based on the total
dry weight of the polymer matrix,” as recited imich 15 of the '310 patent.
EX1002, 1200.

Moreover, Mueller teaches that an increased coretfgon of estradiol

within the polymer matrix can lead to an increaséux. The skilled artisan would
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thus at least have maintained the 1.50% estradmdkat while pursuing other
options for increasing flux, such as adding a séqmmetration enhanced.;
EX1005, 119-12. Based on the teachings of Mualakilled artisan would have
had reason to prepare patches containing this anedestradiol to deliver the
standard daily doses taught in the Vivelle-Dbabel.

In view of the discussion above, each of claimsdn@ 8-15 of the '310
patent are obvious under 35 U.S.C. § 103 over Mualhd the Vivelle-D6t Label.

C. [Ground 3] Claims 3-7 are Obvious under 35 U.S.C.18)3 over
Mueller, Vivelle-Dot® Label, and Kanios.

As discussed in Ground 2, each of claims 1-2 a8 & obvious in view of
the teachings of Mueller and Vivelle-Dotabel. Claims 3-7 are obvious in view
of Mueller and Vivelle-Ddt Label, in further view of Kanios. EX1002, §201.

1. Claim3

Claim 3 depends from claim 1 and recites that &tilbesive polymer matrix
comprises about 2-25% by weight acrylic adhesibeua45-70% by weight
silicone adhesive, about 2-25% by weight solublé€Pabout 5-15% penetration
enhancer, and about 0.1-10% by weight estradidbasled on the total dry weight
of the adhesive polymer matrix.” As discussed iai@lConstruction (Section V),
a value that falls within 10% of the ranges recitedlaim 3 satisfies the claimed

numerical value. EX1001, 4:42-52; EX1002, 11202-03.
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Mueller Example 3 contains 1.50% estradiol, 11.G#iptopylene glycol
(penetration enhancer), 0.34% hydroxypropyl cefialo79.52% silicone adhesive,
6.58% polyacrylate adhesive, and 0.39% soluble X005, 156-57; EX1002,
1203 (79.52% silicone adhesive operates substigritw same as 70-77% silicone
adhesive (+10% of the 45-70% range recited in cB)m

Mueller teaches that hydrophile polymadrs,, polyacrylate and PVP,
actively stabilize the estradiol within the transdal drug delivery system.
EX1005, 118; EX1002, 11203-04, 208-10. For exanfigyres 1-3 of Mueller
show that transdermal patches with hydrophile pegrachieve higher estradiol
flux compared to those without hydrophile polymdeX1005, 1118, 31, FIGS. 1-3;
EX1002, 11203-04. This stabilization prevents gystallization of estradiol
both before and after release from the systema#oas for high flux values to be
achieved. EX1005, 1118, 58-61, FIGS. 1-3; EX10¢20%-10. Thus, the skilled
artisan would have had reasons to modify MuellEXample 3 to increase the
amount of hydrophiles (polyacrylate and PVP), wéase flux, and thereby
decrease patch size. EX1002, 11205, 208-10. Aesdiadhesives merely serve as
“the base polymers of the active substance mattire skilled artisan would have
decreased the amount of silicone adhesive to accolat® the increase in

hydrophiles. EX1005, 127; EX1002, 11204-07.
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Kanios is directed to transdermal drug deliverytesys with adhesive
polymer matrices that are similar to those of MereExample 3. EX1007, 1127-
28; EX1002, 11211, 225. Comparatively, the compmsstof Examples 1-3 of
Kanios contain more hydrophile polymer (polyacrgland PVP content are 30%
by weight of the total dry weight) and, consequgnéss silicone polymer than
that of Mueller Example 3. EX1005, {56-57; EX100f118-22, 126-27; EX1002,
19212-14. Examples 1-3 of Kanios also achieve coatpaly higher flux than
Mueller Example 3, as shown in the table below. X7, FIG. 1; EX1002, {Y212-
14. Indeed, Examples 1-3 of Kanios achieve andisiriux that is within 90% of
the 0.0125, 0.0133, 0.015, 0.0167, and 0.0175 nfgdam flux limitations recited
in claims 10-14 at 24 hours. At 11 hours, Examptd Kanios also achieves a flux
of 0.021 mg/crfiday, which is higher than each of 0.0125, 0.008315, 0.0167,
and 0.0175 mg/cfiday. Because this flux value reported by Kanidsigher than
each of the claimed flux values, each of the cldirfihex values must have been

achieved on the way to achieving the higher fluanios Example 1.
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Estradiol Flux

mglcni/day ‘ 11 hours 24 hours
Kanios Example 1 0.021 0.016
Kanios Example 2 0.015 0.016
Kanios Example 3 0.013 0.013
0.010 0.012
Mueller Example 3
(at 8 hours) (at 24 hours)

To achieve higher flux, in view of the teaching@ainios the skilled artisan
would have reason to increase the polyacrylatesagdh@nd the soluble PVP
content beyond that of Mueller Example 3 to achigna30% by weight
hydrophile content disclosed in Kanios Examples E>81002, {1213-15.
Increasing the hydrophile components by adoptiegoblyacrylate adhesive and
soluble PVP percentages of Kanios Examples 1-3dvgield a polymer matrix
with 20% acrylic adhesive, 10% soluble PVP, and%6silicone adhesive, further
comprising the 1.50% estradiol, 11.62% dipropylglyeol, and 0.34%
hydroxypropyl cellulose taught by Muelldd. This is consistent with the
teachings of Mueller, which specify the patche&xdmple 3 can be modified to
have a hydrophile content between 10%-40% wt.iveldb the total matrix.

EX1005, 1129-32, claims 4-7; EX1002, 1214-17.
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Moreover, the skilled artisan would have had aorable expectation of
successfully increasing the flux of Mueller ExamBlby increasing the hydrophile
content, and decreasing the silicone adhesive ofrae taught by Kanios.
EX1002, 11214-17%ee alsdEX1004, 0390, 0392, 0421-23, 0427 (Applicant
admitted during prosecution “it was known in thethat the relative amounts of
acrylic adhesive and silicone adhesive used inrstnadiol polymer matrix can
impact the flux of estradiol”); EX1039549-60 (Applicant admitted this effect
was understood by those skilled in the art to betdu'estradiol’s solubility in
acrylic adhesives”).

Thus, a monolithic transdermal estradiol deliveygtem having the
components as recited in claim 3 would have beeroab to the person of
ordinary skill in the art in view of the combineghchings of Mueller, Vivelle-D6t
Label and Kanios. EX1002, 1218.

2. Claims 4-6

Claims 4-6 depend from claim 3 and respectivelytedbat the penetration
enhancer comprises oleyl alcohol, dipropylene dlyaoboth of them. EX1002,
1219. Mueller and Kanios each disclose the useoépation enhancers in
transdermal estradiol delivery systems. EX1005;9{@propylene glycol);

EX1007, 11106 (oleyl alcohol and dipropylene glytath alone and in
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combination), 127 (Examples 1-3), 131-34 (Examf@ldd); EX1002, 11216, 220-
22.

Vivelle-Dot® Label similarly teaches the use of dipropyleneglyas well
as dipropylene glycol in combination with oleylaltol. EX1006, 0012; EX1002,
1220. As discussed above, the skilled artisan wbhale recognized that
incorporating oleyl alcohol into the compositionMéeller Example 3 as a second
penetration enhancer would have resulted in arase in flux, permitting a
proportional decrease in patch size. EX1002, 1994t94, 189, 222; EX1013,
1:28-33, 2:66-3:9, 3:27-39; EX1012, 15:31-16:1; BX3; EX1024. The skilled
artisan thus would have had a reasonable expettatisuccessfully increasing
estradiol flux by combining oleyl alcohol with dgpylene glycol in a transdermal
estradiol patch such as Mueller Example 3. EX10§221-22.

Each of claims 4-6 is thus obvious over the comibteachings of Mueller,
Vivelle-Dot® Label, and Kanios.

3. Claim 7

Claim 7 depends from claim 3 and recites that &bteylic adhesive and
silicone adhesive are present in a ratio of fromuald:2 to about 1:6, based on the
total weight of the acrylic and silicone adhesives.

As taught by Kanios, a person of ordinary skilthe art would have reason

to increase the hydrophile content of the patchrimat Mueller Example 3 to
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30% by weight (20% acrylic adhesive + 10% PVP)ultesy in a concomitant

decrease in the total amount of silicone adhe&Xd.002, 1223. The resulting

percentage of acrylic and silicone

providing a polymer matrix having

adhesive aneads/ely 20% and 56.5%, thus

an acrylic adivesto silicone adhesive ratio of

1:2.8. This value clearly falls within claim 7’®aited range of about 1:2 to about

1:6. Thus, for the reasons discussed above, dlaifthe '310 patent would have

been obvious to the person of ordi

nary skill invief the combined teachings of

Mueller, Vivelle-Dof Label, and Kanios. EX1002, f224.

Challenged Claim

Obvious over Mueller (EX1005),
Vivelle-Dot® Label (EX1006), and
Kanios (EX1007)

3. The transdermal drug delivery
system of claim 1, wherein the
adhesive polymer matrix
comprises about 2-25% by weigh
acrylic adhesive, about 45-70% b
weight silicone adhesive, about 2
25% by weight soluble PVP, abol
5-15% penetration enhancer, and
about 0.1-10% by weight estradio
all based on the total dry weight ¢
the adhesive polymer matrix.

“1.2 g of estradiol hemihydrate are
dissolved in 9 g of dipropylene
glycol...[with] 0.26 g of hydroxypropy!
t cellulose...88.0 g of silicone adhesive
y(BIO-PSA 4301; Dow-Corning; solids
- content: 70%-wt.), 10.0 g of a
itpolyacrylate adhesive (Durotak 387-228/7;
solids content 51%-wt.; National Starch)
l,and 1.2 g of a solution of Kollidon 90F in
fethanol (solids content 25%-wt)” EX100
156.

EX1007, 11109, 127; EX1002, 11202-03
211-17.

4. The transdermal drug delivery
system of claim 3, wherein the
penetration enhancer comprises

See above, claim 3.
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Challenged Claim

Obvious over Mueller (EX1005),
Vivelle-Dot® Label (EX1006), and
Kanios (EX1007)

oleyl alcohol.

5. The transdermal drug delivery
system of claim 3, wherein the
penetration enhancer comprises
dipropylene glycol.

6. The transdermal drug delivery
system of claim 3, wherein the
penetration enhancer comprises
oleyl alcohol and dipropylene

glycol.

“Vivelle-Dot is comprised of...an
adhesive formulation containing estradic
acrylic adhesive, silicone adhesive, oley
alcohol, povidone and dipropylene glyco
EX1006, 0012; EX1002, 11220-22.

“... the transdermal drug delivery systen
can also contain ...penetration
enhancers... such as dipropylene
glycol...oleyl alcohol...” EX1007, 11106

127, Examples 7-11; EX1002, 11220-22.

—

7. The transdermal drug delivery
system of claim 3, wherein the
acrylic adhesive and silicone
adhesive are present in a ratio of
from about 1:2 to about 1:6, base
on the total weight of the acrylic
and silicone adhesives.

“The portion of the polyacrylate polymer
admixed to the hydrophobic matrix [of
silicone adhesive] is preferably 40%-wt.

the most, relative to the total matrix...the

dpolyacrylate should be at least about 10
wt., better still at least about 15%-wt.,

relative to the matrix layer.” EX1005, 29.

EX1007, 11109, 127, 131-33, Examples
11; EX1002, 11223-24.

at

0/0-

7-

D.
Mueller, Vivelle-Dot® Label,

[Ground 4] Claims 1-15 are Obvious under 35 U.S.(3103 over

Kanios, and Chien.

As discussed above in Ground 2, each of claimatel8-15 of the '310

patent is obvious in view of the combined teachioigslueller and Vivelle-Dct

Label. EX1002, 11226-32. As discussed in Groureh8h of claims 3-7 is obvious
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in further view of Kaniosld. And, as discussed above in the Brief Overviewhef t
Prosecution History (Section 1.B), during proseentiApplicant argued that
increasing coat weight unexpectedly increased stradiol flux of the systems
recited in claims 1-15. However, this means foreasing estradiol patch flux was
already expressly taught in the prior art. Thushea claims 1-15 is obvious in
further view of Chien.

Chien, for example, teaches monolithic transdednad) delivery systems
that are similar to those of Mueller and that cosgan adhesive polymer matrix
layer containing estradiol, a backing layer, amdlaase liner. EX1009, 2:45-3:2,
3:41-4:36, 7:28-39, 8:36-41; EX1002, 19233-35, @830 discussing EX1019,
1:38-44, 2:18-30 (describing ““monolithic’ systefusherein]...the active
ingredient is dissolved or dispersed in a ‘matnxiich becomes the drug
reservoir’)). Figure 5 of Chien expressly teaclned tncreasing the coating
thickness (or coat weight) of the adhesive polymatrix increases estradiol flux.
EX1009, 5:20-22-28, FIG. 5; EX1002, 1238&e alsd&EX1022, 32; EX1010, 82;
EX1035, 0169-70 (identifying increased coat weaht “proxy” for increased
drug loading); EX1004, 0387, 0415-16, 0426 (inciegsoat weight is the same
as increasing the thickness of a polymer matrtk);0120-21 (“unexpected that
increasing the amount of drug per unit area womlpdact drug delivery rate”);

EX1009, FIG. 4 (increasing estradiol drug loadingreases flux).
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Figure 5 of Chien (shown below) demonstrates thaeiasing coat thickness
from, e.g, 150pum to 200um, almost doubles the flux of the system (~1 mg/bm
to ~1.8 mg/crfih). Increasing coat thickness from 2%® to 300um results in a

similarly heightened estradiol flux (~2.25 mg/tmto ~3.75 mg/chth). EX1002,

1234.
EFFECT OF THICKNESS OF COATING ON THE
HUMAN CADAVER SKIN PERMEATION RATE OF ESTRADIOL
S.0
TRANSDERMAL ESTRADIOL DELIVERY SYSTEM
4.5
4.0
3.5
3.0 f
PERMEATION RATE il
2.5 @
(MCG/SQ. CM. HR = S.D.) n
2.0 |
1.5
1.0
0.5
ADULT CAUCASIAN FEMALE CADAVER SKIN
U- D 1 L 1 1 1
S0 100 150 200 250 300 350

DRY THICKNESS (MICRONS) OF COATING

The adhesive polymer matrix of Mueller Example 3cisated in a thickness
of 250um onto a film” prior to drying, equivalent to a diyickness of ~50-175
um. EX1005, 1156-5%&ee alsd=X1002, 1234, citing EX1027 (Jenkins), 6:43-54,
EX1028 (Wong), 7:9-14.

As the delivery systems of Chien have composit@nslar to those of

Mueller, and of a similar thickness, a person dfirmary skill in the art would have
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known that increasing the coat weight or drug logf a polymer matrix as
described in Mueller Example 3 would increase tteagliol flux of the resulting
patch. EX1002, 11234-35. The skilled artisan wdnade had a reasonable
expectation of successfully increasing flux by dyrgoating the drug-containing
polymer matrix onto the backing layer more thictign as described by Mueller.
EX1002, 11235-36, EX1005, 1Y27-31; EX1009, 3:14314]-4:4, 7:43-64, 8:36-
41.

Increasing flux so as to reduce patch size wasadyr routine in the art, as
demonstrated by Vivelle-DBtLabel's reduction in patch size by 60% compared to
its predecessor patch described in Vivellebel. More specifically, Vivelle-D6t
Label describes an estradiol delivery system that“revised formulation” that
achieves “smaller system sizes... [that are] bioeg]aiv to the original
formulation, Vivelle.” EX1006, 0012. The second-geation Vivelle-Do?
provides the same daily doses as described forlgf/eabel in patches that are
~3-fold smaller. EX1002, 19230-31. For example \helle® (EX1008, 0012)
and Vivelle-DoP patches for delivering a 0.025 mg/day dose ofdsit have
respective sizes of 7.25 émnd 2.5 crf which corresponds to a 2.9-fold reduction
in size.ld. (also comparing Vivelf@ and Vivelle-Dof patches for estradiol doses
of 0.0375, 0.05, 0.075, and 0.1 mg/day, which destrate a patch size reduction

of 2.93-fold (11.0 crhvs 3.75 crf), 2.9-fold (14.5 crhvs 5.0 crfy, 2.93-fold (22.0
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cnt vs 7.5 crf), and 2.9 (29.0 cfrvs 10.0 crf), respectively). Thus, the
formulation for estradiol patches that are describeVivelle-Dof® Label achieves
a higher flux than its predecessie,, patches described in Vivelidabel, thereby
allowing for the same daily doses, but in a smadkgch size. EX1002, 11230-32.

Because Chien teaches increasing coat thicknessngsns of increasing
estradiol flux; it would have been obvious to increase the esit#ldix and
thereby decrease patch size, as recited in claibis in view of the combined
teachings of Mueller, Vivelle-D8tLabel, Kanios, and Chien. EX1002, 236.
Based on at least the teachings of Chien, theséirgspatch systems would have
been neither unexpected nor surprising to the pev§ordinary skill in the art.
VII. SECONDARY INDICIA OF NON-OBVIOUSNESS

A prima faciecase of obviousness may in some instances beeddyt
such “secondary considerations as commercial ssctoegy felt but unsolved
needs, failure of others, et&Graham v. John Deere Co. of Kansas C3§3 US 1,

17-18 (1966). These factors are relevant to a ohet@tion of obviousness to the

! As discussed below in Section VII, Kim, Ghosh &tdnaugh also each teach
that increasing the coat weight of a monolithies@dermal patch increases flux
and could each be asserted as grounds referenpeEseof Chien. EX1010, 82;

EX1014, 287-88; EX1026, 86, 89.
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extent that they can be linked to novel and claifeaduresSeeg e.g, Tokai Corp.

v. Easton Enterprises, In®32 F. 3d 1358, 1369 (Fed. Cir. 2011) (“If comanair
success is due to an element in the prior artexasexists.”)Richdel, Inc. v.
Sunspool Corp.714 F.2d 1573, 1580 (Fed. Cir. 1983) (Claims wdreious
because Patent Owner “failed to show that such cenziad success ... was due to
anything disclosed in the patent in suit which wasreadily available in the prior
art.”).

As discussed above, the prior art taught each eieafehe challenged
claims, and suggested each of the claims as a wihG@leannot establish support
for any secondary indicia of non-obviousness thatlze attributed to a novel
aspect of the claims. EX1002, 1238.

Moreover, contrary to PO’s statements in the '3atept and repeated
assertions during prosecution (EX1004, 0013, 0028,1-82, 0387-98), the prior
art proves that it was not “surprising and unexpeécthat increasing the amount of
estradiol per unit area resulted in an increasedgder unit area.” In fact, the prior
art shows that this was a routine and obviousegdsato a person of ordinary skill
in the art. EX1002, 1Y238-42.

For example, Chien, which was not of record dupngsecution, teaches
that increasing estradiol drug loading or coat Wedaf the adhesive polymer

matrix of an estradiol patch results in increaded £X1009, FIGS. 3-5. Thus, the
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skilled artisan would not have found the resultimgease in flux surprising or
unexpected, as the direct relationship between lbadjng and coat weight with
estradiol flux of a matrix-type monolithic patch swvaell-known in the artSee
Section I.B, I.E, VL.

Furthermore, numerous prior art publications shioat flux of various drugs
can be increased by increasing the coat weighiteoatihesive layer in a
monolithic transdermal patch. EX1002, 11239-42.&@mple, Kim and Ghosh
each teach that increasing the coat weight of aofrtbit matrix-type transdermal
patch increases flux. Moreover, these referencseritie a potential mechanism
for how increased coat weight increases flux, mpttas the thickness of the
matrix increasels], the occlusive effect of the niancrease|s], resulting in the
increased flux.” EX1010, 82. The prior art teactiest “[0]f the various
approaches employed to enhance the percutanecugpads of drugs,” increasing
occlusion “is the simplest and most common metinogse.” EX1026, 86.
Bronaugh teaches that, that occlusion “significamttrease[s] the percutaneous
absorption (p<0.01) of the steroids,” includingadiol. EX1026, 89. The
consistent description of increasing flux by insieg coat weight across a wide
range of actives and thicknesses confirms thawthis a well-known principle that
was not limited to any particular transdermal ddedjvery system. EX1002,

191239-42.
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Similarly, PO’s assertion during prosecution tHafdthing in Fick’s £'law
indicates or predicts that increasing the coat tgdnickness) of a polymer matrix
would increase flux” is not indicative of surprigiresults. EX1004, 0385-87;
EX1002, 1143-44. In fact, in view of the teachiag®ve, it is clear that those in
the art understood that increasing coat weigheimses drug diffusivity (a variable
included in Fick’s I Law), and thereby, increases flud.; EX1009, FIGS. 3-5:
EX1010, 82; EX1014, 288; EX1026, 86, 95, 105-08.

As such, PO’s claimed unexpected and surprisingjteeare not unexpected,
but were expressly expected in view of the prior ar
VIIl. CONCLUSION

For the reasons set forth above, claims 1-15 of3b@ patent are
unpatentable. Petitioner therefore requests thattanpartesreview of claims 1-
15 be instituted and that the challenged claimsaneeled.

Respectfully submitted,
Dated: December 4, 2017 / Steven W. Parmelee /
Steven W. Parmelee, Lead Counsel
Reg. No. 31,990
Michael T. Rosato, Back-Up Counsel
Reg. No. 52,182
Jad A. Mills, Back-Up Counsel
Reg. No. 63,344

WILSON, SONSINI, GOODRICH &
ROSATI
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IX. CERTIFICATE OF COMPLIANCE

Pursuant to 37 C.F.R. 842.24(d), the undersignédies that this Petition
complies with the type-volume limitation of 37 (RF.842.24(a). The word count
application of the word processing program usegrépare this Petition indicates
that the Petition contains 12,390 words, excludimgparts of the brief exempted

by 37 C.F.R. §42.24(a).

Respectfully,

Dated: December 4, 2017 | Steven W. Parmelee /
Steven W. Parmelee, Lead Counsel
Reg. No. 31,990
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X.  PAYMENT OF FEES UNDER37C.F.R.8842.15A) AND 42.103

The required fees are submitted herewith. If arditamhal fees are due at
any time during this proceeding, the Office is auited to charge such fees to

Deposit Account No. 23-2415.
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Xl.  APPENDIX —LIST OF EXHIBITS

Exhibit No Description
EX1001 U.S. Patent No. 9,724,310 to Mantedkeal.
EX1002 Declaration of Dr. Keith Brain.
Ex1003 | Curriculum Vitaeof Dr. Keith Brain.
EX1004 File history of U.S. Patent No. 9,724,310
U.S. Patent Application Publication No. US 2003/8695 to
EX1005 Mueller (published May 29, 2003) (“Mueller”)
Vivelle-Dot® Transdermal System (Novartis) 05/03/2002
EX1006 Supplemental Approval [Label Revisions] — FOI Do&unin
5236149B (2006) (“Vivelle-DSt Label”)
U.S. Patent Application Publication No. US 2006/86G2 to
EX1007 Kanios (published April 13, 2006) (“Kanios”)
Vivelle® Transdermal System (Novartis) 08/16/2000 Apprdval
EX1008 Supplemental Approval Letter and Labeling — FOI Doent #
5210567A (2004) (“Vivell& Label”)
U.S. Patent No. 5,145,682 to Chietmal. (issued September 8,
EX1009 1992) (“Chien”)
Kim et al, Penetration Enhancement g Selective Agonist,
EX1010 Tulobuterol, Across Hairless Mouse SK#3 JPHARM. INVEST.
(2003) 79-84 (*Kim™)
U.S. Patent No. 5,656,286 to Miranelaal. (issued August 12,
EX1011 1997) (“Miranda”)
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Exhibit No

Description

PCT Application Publication WO 1996/003119 to Fosn

EX1012 (published February 8, 1996) (“Fotinos”)
U.S. Patent No. 5,919,477 to Bewetral. (issued July 6, 1999)
EX1013 (“Bevan”)
Ghoshet al, Development of a Transdermal Patch of Methador
EX1014 In Vitro Evaluation Across Hairless Mouse and Human
Cadaver Skinl PHARM. DEV. TECH. (1996) 285-91 (“Ghosh”)
Climara 0.025mg Transdermal System (Berlex Laboiedd
EX1015 04/05/2001 Supplemental Approval Letter and Firabéling —
FOI Document # 5243107A (“Climatd_abel”)
Alora 0.025mg, 0.05mg, 0.075mg, 0.1mg Transdernsie®n
EX1016 (Watson Laboratories) 04/05/2002 Approval Lettedt &mal
Labeling — FOI Document # 5210490A (“AlSraabel”)
Menostar (Berlex) 06/08/2004 Approval Letter andaFiLabeling
EX1017 — FOI Document # 5228320A (“Menostarabel”)
U.S. Patent No. 5,902,602 to Milletral (issued May 11, 1999)
EX1018 |  (“Miiller’)
U.S. Patent No. 6,156,335 to Rowattial (issued December 5,
EX1019 2000) (“Rovati”)
U.S. Patent No. 6,521,250 to Meceial. (issued February 18,
EX1020 2003) (“Meconi”)
U.S. Patent No. 5,227,169 to Heiletral. (issued July 13, 1993)
EX1021 (“Heiber”)
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Exhibit No

Description

EX1022

Buckset al., Bioavailability of Topically Administerede®oids: A
“Mass Balance” Techniqued0J.INVEST. DERMATOL. (1988)
29-33 (“Bucks”)

EX1023

Dinger, E.,Noven Pharmaceuticals, INENCYCLOPEDIA.COM
(2006) http://www.encyclopedia.com/books/politicsda
business-magazines/noven-pharmaceuticals-incatastssed:
June 29, 2017) (“Dinger”)

EX1024

Butschli, J.,Tiny Patch ‘Dots’ Pharmaceutical Landscape
PACKAGING WORLD (1999)
https://www.packworld.com/article/machinery/inspentcheck
weighers/tiny-patch-dots-pharmaceutical-landscéast (
accessed: June 29, 2017) (“Butschli”)

EX1025

van der Bijl, P.gt al, Transmucosal Permeation of Topically
Applied Diclofenac and Piroxicar8 J.APP. RES. (2003) 505-11
(“van der Bijl")

EX1026

Bronaugh R.L., Maibach H.I. (edsl vitro percutaneous
absorption: Principles, fundamentals and applicaBoCRC
Press, Boca Raton, Florida (1991) 85-114 (“Bron&ugh

EX1027

U.S. Patent No. 5,352,457 to Jenkins (issued Ocibb#994)
(“Jenkins”)

EX1028

U.S. Patent No. 5,603,947 to Woegal. (issued February 18,
1997) (*Wong”)

EX1029

Intentionally left blank

EX1030

U.S. Patent No. 6,638,528 to Kanios (issued Oct@BeP003)
(“Kanios '528")
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Exhibit No

Description

U.S. Patent No. 4,624,665 to Nuwayser (issued Nbezr5,

EX1031 1986) (“Nuwayser”)
U.S. Patent Application Publication No. US 2009/0831 to
EX1032 Miller et al. (published February 12, 2009) (“Miller”)
U.S. Patent No. 6,024,976 to Miraneliaal. (issued February 15,
EX1033 2000) (“Miranda '976")
Approved Drug Products with Therapeutic Equivalence
Evaluations ORANGE Book, 27" Edition (2007) (“Orange
EX1034
Book”)
EX1035 File history of U.S. Patent No. 9,730,900
Ex1036 | YU-S. Patent No. 9,730,900 to Mantedleal.
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Certificate of Service

Pursuant to 37 C.F.R. 8842.6(e) and 42.105(a)jshe certify that | caused
to be served a true and correct copy of the foregBietition forinter partes
review of U.S. Patent No. 9,724,310 (and accompankixhibits EX1001-
EX1035) by overnight courier (Federal Express oS)J®n this 4th day of
December 2017, on the Patent Owner at the corregpoe address of the Patent
Owner as follows:

Foley & Lardner LLP

7000 K Street N.W., Suite 600

Washington D.C. 20007-5109

and at other addresses also likely to effect servic

Noven Pharmaceuticals, Inc.

11960 Southwest 144Street
Miami, Florida 33186

Respectfully submitted,

Dated: December 4, 2017 | Steven W. Parmelee /

Steven W. Parmelee, Lead Counsel
Reg. No. 31,990
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