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Plaintiffs Warner Chilcott CompanyL.C and Warner Chilcott (US), LLC
(collectively, “Warner Chilcott”) and Mayneéharma International Pty. Ltd. (“Mayne”)
are pharmaceutical companies that develapanket brand name drug products. Mayne
was formerly known as F. H. Faulding & Chbtd. (“Faulding”). Mayne is the owner of
United States Patent N0968,161 (“the 161 Patent”), entitled “Modified Release
Coated Drug Preparation.” €161 Patent covers a méidd release preparation of
doxycycline hyclate that helpge maintain the drug’s intended rate of release over time.
Warner Chilcott has exclusive rights tonket and sell products covered by the '161
Patent in the United States. Warner Chilsells such products under the brand name
Doryx® Delayed Release bkets (“Doryx Tablets”).

Defendants Mylan Pharmaceuticals Inad Mylan Inc. (collectively “Mylan”)
and Impax Laboratories, Inc. (“Impax”) ageneric pharmaceutical companies. Mylan
and Impax each filed AbbreviatéNew Drug Applications BANDAs”) with the Food and
Drug Administration (“FDA”), seeking approvb market generic versions of Doryx
Tablets. In response to Defendants’ ANDWngs, Plaintiffs filed these Hatch-Waxman
actions, alleging that Mylan and Imparinged the '161 PatentMylan and Impax
assert that their generic products do notmgfe the 161 Patent. Mylan and Impax also
assert that the '161 Patent is invalidtba grounds of anticipi@n and obviousness.

The Court conducted a seven-day betnicth between February 1, 2012 and
February 9, 2012. The peas submitted post-trial brieend proposed findings of fact
and conclusions of law on February 21, 20BR%ter carefully considering the record
evidence and the parties’ submissions, the Court makes the following findings.

First, the Court finds that Plaintiffsifed to prove, by a preponderance of the
evidence, that Mylan’s ANDA pduct infringes the '161 Pate More specifically, the
Court finds that Plaintiffs failed to prewhat Mylan’s ANDA product has a stabilizing
coat, as required by the 161 Patent. Nytkoes not apply a stabilizing coat to its ANDA
product. And five widely-accepted scientifesting methods faileid show the presence
of a stabilizing coat in Mylan’s producihe one, novel “humity test” relied on by
Plaintiffs does not meet thg@aubertstandard for admissibilityEven if the “humidity
test” met theDaubertstandard, Plaintiffs still failed tprove that there was a stabilizing
coat in Mylan’s product. The Court also fintiat Plaintiffs faied to prove that the
alleged stabilizing coat in Mylan’s productgdtehe migration of core materials to a
minimum, such that the inteagon of core materials with coating materials was reduced
or prevented.

Second, the Court finds that Plaintiffsléa to prove, by a preponderance of the
evidence, that Impax’s ANDA product infringes the '161 Patent. The Court finds that
Plaintiffs failed to prove that Impax’s ADA product has a stabilizing coat. Impax does
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not apply a stabilizing coat its ANDA product. And five widely-accepted scientific
testing methods failed to show the presenca sthbilizing coat ithe unaltered seeds in
Impax’s tablet. The one, novel “acetone wiest” relied on by Plaintiffs does not meet
the Daubertstandard for admissibility. Evehthe “acetone wash test” met tBaubert
standard, Plaintiffs still failed to proveahthere was a stabilizing coat in Impax’s
product. The Court also finds that Plaintifésled to prove that the alleged stabilizing
coat in Impax’s product kept the migrationaoire materials to a mimum, such that the
interaction of core materials with coatingter@als was reduced or prevented. The Court
finds that Plaintiffs met their burden pifoving that Impax’s product provided the
required level of dissolution storage stabilitfowever, this does not change the Court’s
overall finding that Impax’s ANDAproduct is non-infringing.

Third, the Court finds that Defendarfiégsled to prove, by clear and convincing
evidence, that the '161 Patastinvalid as anticipateby United States Patent No.
5,413,777 (“the '777 Patent”). The Court fintigt the '777 Patent does not inherently
disclose the dissolution stomagtability limitations of the '161 Patent. The Court also
finds that the 777 Patent doeaot anticipate the stabilizirggat limitation of the '161
Patent. Lastly, the Court finds that the "/Hatent does not anticipate the limitations that
require that the active ingredient be an acid salt of doxycycline. The Court finds that the
"777 Patent anticipates the tablet limitatimirthe '161 Patent. However, this does not
change the Court’s overall finding that thé11Patent is not iralid as anticipated.

Fourth, the Court finds that Defendafdged to prove, by clear and convincing
evidence, that the '161 Patestobvious in light of prior art. The Court finds that the
dissolution storage stability limiians of the '161 Patent are not rendered obvious by the
prior art. The Court also finds that the shiaimg coat limitation of the '161 Patent is not
rendered obvious by the prior aitastly, the Court finds thadhe limitations of the '161
Patent relating to the percentage of coatm@s in the tablet amot rendered obvious by
the prior art.

Finally, the Court finds that Defendants failed to establish their exceptional case
claims by clear and convincimyidence. Accordingly, Mgn and Impax are not entitled
to an award of attorneys’ fees aexpert fees under 35 U.S.C. § 285.

This Opinion constitutes ¢hCourt’s findings of fact and conclusions of law
pursuant to Federal Rule of Civil Procedtgfa). All proposed findings of fact and
conclusions of law inconsistent withose set forth herein are rejected.

l. JURISDICTION, VENUE, AND APPLICABLE LAW

This Court has subject matgerisdiction over this aatin pursuant to 28 U.S.C. 88§
1331 and 1338(a). This action arises uriderPatent Laws of the United States, 35
U.S.C. 8§ 1et seq Defendants’ counterclaims arigeder the Declaratory Judgment Act,
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28 U.S.C. 88 2201 and 2202 datfie Patent Laws of the ied States, 35 U.S.C. §4t,
seq Because this action arises underRagent Laws, the Court must apply the
precedents of the United States Court ppéals for the Federal Circuit, which has
jurisdiction over any appeal of this judgme®ee28 U.S.C. § 1295(a). The Court has
personal jurisdiction over Defendants; nd@®lant has contest@ersonal jurisdiction

in these actions. Venue is proper in thistmtt under 28 U.S.C. § 1391(b) and (c), and
28 U.S.C. § 1400(b).

Il BACKGROUND !

Understanding the invention at issue requaeédrief excursion into the history of
the Doryx products.

A. THE DORYX® CAPSULE

Prior to the invention afhe '161 Patent, Faulding deloped a delayed release
doxycycline hyclate capsule formulation, which was marketed under the brand name
Doryx® Delayed Release Capsules (“PoCapsules” or the “Capsule”). Joint
Appendix (“JA”) 1470:2-5, EE No. 288. Doxycycline hyate is a broad-spectrum
antibiotic that is used ttveat bacterial infections such as severe aSe=JA 5469.

There are two issues associated withridite at which doxycycline hyclate is
released in the body (a drugate of release in the bodyresferred to as the drug’s
“dissolution profile”). If doxycycline hyclates released immediately in the stomach,
patients may experience gastric upset thatctcresult in nausea drvomiting. JA 131:6-
16; JA 1583 col. 2, Il. 55-64A 3289. If the drug is redsed too slowly, however, there
will be an absorption (or ‘ibavailability”) problem becase less of the drug will be
absorbed in the blootteam. JA 1468:23-147Q:1A 3299;JA 3385.

To address the competing problems dftga upset and bioailability, Faulding
developed a modified release preparatmfrdoxycycline hyclate JA 3289-90; JA 5653.
Specifically, Faulding designed a drug fatdation in which pellets containing
doxycycline hyclate were coat@ia special delayed release coating. JA 131:3-5.
Multiple pellets would then bencased in a gelatin capsulé 1556:14-18; JA 5582.
The special delayed release coating dgyesddby Faulding maximized release of the

! The Court's findings of fact are not limited t@#e in this section, baiso include any factual
determinations that appear elsewhere in@psion. Many of the findings of fact are
substantiated with citations testimony or documentary evidence; however, such citations are
not meant to be exhaustive authority for timeling. Some of the findings are based upon the
record or inferences from the record that arecitetd. Some of the citations may also include
demonstratives. Any demonstratives includethe citations are cited for informational
purposes only; such demonstratives do not constitute evidence.

% A “modified release preparation” is a drug foration that prevents tractive ingredient from
being immediately released into the body. 1583. “Modified release preparations” encompass
all formulations that do not have immediat¢es of release, inalling delayed release
formulations, extended release formulaticersd sustained release formulatioit.
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active ingredient in the upper part of the snakstine. JA 3289-90By creating a drug
formulation that released the joaty of the drug in the snllantestine, Faulding solved
the gastric upset problems asisted with release in trgomach, and the bioavailability
problems associated with ealse further down the gastroistieal tract. JA 1470:2-10;
JA 1471:23-1472:24]A 3290.

An important aspect of the manufactofgpharmaceutical products is their
stability over extended periods tirine, which is commonly referdeto as “shelf life.” JA
1583. There are two general aspects tetakility or “shelf life” of a drug: (1) the
chemical stability of the ingredients theeives (“chemical stability”), and (2) the
maintenance over time of the drug’s oridipantended rate ofelease (“dissolution
storage stability”). JA 14736; JA 1583 JA 3388.

The Doryx Capsule was marketed with a tear shelf life. JA 1311:13-14. The
two-year shelf life in this case referredth@ product’s chemicaitability: the active
ingredient still functioned as an antibiotic aftero years of storage. However, in 1990,
scientists at Faulding obsexV that there was a probiewith the drug’s dissolution
storage stability. JA 3286-91They observed that tlieug’s rate of release would
increase over time. JA 3290; JA 1470-7Thus, if the drug were ingested immediately
after being manufactured, the active ingredieotlld be released ithe small intestine,
as originally intendedBut if the drug were ingested aftatting in storage for two years,
more of the active ingredient would be releasetthe stomach, leading to an increase in
the incidence of nausea. JA 3290 1471:23-1472:20; JA 3386.

Faulding scientists were unable to detme the precise cause of the dissolution
storage stability problerh.JA 3291; JA 1472:25-1473:3A 3387. In October 1993, the
scientists compiled a long list of possiblasens for the dissolutianstability. JA 3287-
88; JA 1473:20-1475:3. THist contained 74 possible uses for the instability, and
focused on factors related teetdelayed release coatin§eelA 3287-88. It was not
until years later that Faully unexpectedly discoveredalution to the dissolution
storage stability problem. JA 1475:9-17; JA 1476:25-1477:15; JA 3389.

B. THE 161 PATENT AND THE DORYX® TABLET

The '161 Patent embodies Faulding’s $iolu to the dissolutio storage stability
problem. Faulding scientists fodithat adding a “stabilizing codtbetween the
doxycycline hyclate core and the delayee@ase coating of the pellets prolonged the
shelf life of the Doryx Capsule’s rate of rate. JA 1583-89. The scientists postulated
that this “stabilizing coat” improved didstion stability by minimizing the interaction
between the active ingredient and the delayed release coStiedA 1585 col. 6, 1. 67 —
1586 col. 7, 1. 2. The central issue ifdringement is whether Mylan and Impax’s

% To this day, Mayne scientists do not know psebi why the Doryx Captes did not retain a
stable dissolution profile after storaggeelJA 1418:17-21.

* The Court will refer to the intenediate coating described iretl61 Patent as the “stabilizing
coat,” even though, in the 161 Patentatslising” is spelled with an “s.”
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ANDA products contain this “shalizing coat.” The '161 P@&nt also provides that the
pellets can be contained in &kt instead of a capsule. 1A89. That is why products
covered by the 161 Patent are softler the brand name “Doryx Tablets.”

Claims 1 and 21 of the '161 Patent ddserihe three-part structure for the pellets:
(1) a core element containing the active ingnetli€2) a modified release coating; and (3)
a “stabilizing coat” betweeeach core element and it®dified release coatingSeeJA
1588 col. 12, Il. 36-47. The '161 Patent exipé that the stabilizingoat “is intended to
keep migration of core materials to a minimsuch that their intaction with coating
materials is reduced prevented.” JA 1585 col. 6, |. 671586 col. 7, 1. 2. The '161
Patent states that the stabilizing coat candmprised of “any suitable material.” JA
1586 col. 7, II. 4-5.

Claims 1, 2, 3, and 21 diie '161 Patent (among otis¢ describe the Patent’s
dissolution storage stability limations. Immediately after manufacturing, the pellets
have their originally intended rate of relegaalrug’s originally intended rate of release
is referred to as the drug’pre-storage dissolution profild), SeeJA 1583. After a
certain amount of time in storage, the drugte 1&f release can change (a drug’s rate of
release after storage is referred to asdiug’s “post-storage dissolution profile’Td.

The dissolution storage stabiliiynitations of the '161 Patd set forth the extent to

which the drug’s pre-storage rate of release can differ from its post-storage rate of
release. For example, Claim 1 of the Pas¢aies that “the amount of active ingredient
released at any time on a post-storage dissalprofile [must bejvithin 40 percentage
points of the amount of active ingredienieated at any time on a pre-storage dissolution
profile.” JA 1588 col. 12, Il. 43-47. The '161 Patent provides thssolution stability
testing should be conducted anting to FDA guidelines, wbh specify that the product
should be tested “in its caher and package” under “acaaled conditions.” JA 1583
col. 2, Il. 29-37.

Claims 16 through 22 of tH&61 Patent describe theteat’s tablet limitations.
The claims provide that a plurality of pefiecan be compressed to form a tab&telA
1589 col. 13, Il. 44-46. Sexad claims also set forth thercentage of the preparation
that can be comprised of pellets. Cldiify for example, describes a preparation
“wherein the percentage of cedtcore elements in each tabkin the range of 20 to 40
by weight of the total dosage weighiA 1589 col. 14, Il. 1-3.

The patent application that led te@tii61 Patent was filed April 12, 2062JA
1579. The '161 Patent wassued by the United StatBatent and Trademark Office
(“PTQO”) on October 25, 2005Final Pretrial Order, Stipulimn of Facts (“SF”) 11 9-10,
ECF No. 252; JA 1578The '161 Patent is the sole patent-in-suit.

> A “profile” means that measurements werketaat more than one time point. JA 140:24-
141:13. A dissolution “profile,” for example, wouldflect how much of # active ingredient is
released after 10 minutes, then after 20 minutes, then after 30 minutes, etc.

® The inventors of the '161 Patent are David/e Angelo Lepore, Stefan Lukas, and Eugene
Quinn. SF T 11.



C. PROCEDURAL HISTORY

Mayne filed New Drug Application (“BA”) No. 50-795 with the FDA for 75
mg, 100 mg, and 150 mg Doryablets. SF 1 14. On M&, 2005, the FDA approved
the use of 75 mg and 100 mg Doryx Table®s$: § 15. On June 20, 2008, the FDA
approved the use of 150 hpryx Tablets. SF { 26.

Mylan submitted to the FDA ANDA Nos. 981 and 91-052, seeking approval to
market generic versions of 75 mg, 100 gy 150 mg Doryx Tablets. SF { 19, 29.
Mylan included with its ANDA filingscertifications under 21 U.S.C. §
355())(2)(A)(vii)(IV) (“Paragraph IV Certificions”) asserting thahe '161 Patent is
invalid, unenforceable na/or will not be infringed by themanufacture, use, or sale of
Mylan's proposed generic drugs. SF 11 20,M0lan received final FDA approval of its
75 mg and 100 mg ANDA produdts December 2010, and tlearfter began selling its 75
mg and 100 mg ANDA products in the Unitec@tes. SF { 21. Mylan received tentative
FDA approval for its 150 mg ANDA pduct on June 10, 2011. SF T 31.

Impax submitted to the FDA ANDA Nos. &B5 and 91-132, seeking approval to
market generic versions of 75 mg, 100 rggd 150 mg Doryx Tablets. SF f 16, 27.
Impax included with its ANDA filings Paragrap¥d Certifications asserting that the '161
Patent is invalid, unenforceable, and/or wit be infringed by thenanufacture, use, or
sale of Impax’s proposed generic dru@s: 1 17, 28. Impax received final FDA
approval of its 75 mg and@ mg ANDA products in Deceber 2010. SF | 18.

In response to Defendants’ ANDA filingBlaintiffs filed these Hatch-Waxman
actions, alleging that Mylan and Impax imigied the 161 PatentThese actions have
been consolidated for purposes of discovery and trial.

On July 11, 2011the parties participated mhearing pursuant tdarkman v.
Westview Instruments, In&2 F.3d 967 (Fed. Cir. 1995) (banc). On July 20, 2011,
this Court issued an opinion and ordereeting the Court’s construction of the five
disputed claim terms of the '161 Patent.eT®ourt construed the @se “stabilising coat
is provided between each calement and its modified releasoating” in Claims 1 and
21 to mean:

[A] layer of material(s) between eacore element and its modified
release coating, whidteeps the migration @ore materials to a
minimum such that the interactioh core materials with coating
materials is reduced or prevented.

Warner Chilcott Labs. Ireland v. Impax Labs., |fgo. 08-6304, 201WL 2971155, at
*7 (D.N.J. Jul. 20, 2011).

On August 24, 201 Rlaintiffs moved for a prelimiary injunction to enjoin Mylan
from selling its 150 mg ANDA productSeeMot. for Prelim. Inj, ECF No. 33 (No. 09-
2073). On September 22)21, this Court granted Pidiffs’ motion, and Mylan
subsequently appeale®eeECF Nos. 53, 56 (No. 09-20).30n December 12, 2011, the
Federal Circuit vacated the preliminaryunction and remandedédtaction for further
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proceedings.SeeWarner Chilcott Labs. Ireland v. Impax Labs., Indo. 11-1611, 2011
WL 6144301 (Fed. Cir. Dec. 12011). In remanding thection, the Federal Circuit
noted that “the district court may considggtering a temporary restraining order after
this court’s mandate issues, then constiliggthe preliminary ijunction hearing with
the bench trial on the meritsid. at *5.

Consistent with the Federal Circuit's resmendation, this Court consolidated the
preliminary injunction hearing with a beh trial on the mets, which the Court
conducted between February?012 and February 9, 2012. At trial, Mylan’s counsel
indicated that Mylan received final FDA approval for its 150ANPA product. JA
1334:11-15. On February 8, 2012, pansuto the recommendation of the Federal
Circuit, this Court entered a temporary rasting order enjoining Mylan from launching
its generic version of 150 migoryx Tablets. TRO, ECRo. 133 (No. 09-2073); TRO,
ECF No. 269 (No. 08-6304). The temporeggtraining order was entered with the
consent of the parties, “in order to permit t@igurt time to complete the pending trial of
this matter, consider the eedce and render a decisiond.

*kkkk

The Court will now address: (1) Plaiffisi infringement cases against Mylan and
Impax, (2) Defendants’ invalidity defensekanticipation and obviousness, and (3)
Defendants’ exceptional case claims.

. INFRINGEMENT

To prove infringement, the patentee must shioat it is more likely than not that
the proposed ANDA product would, if commercially marketed, meet the claim
limitations of the patent-in-suitSee Adams Respiratory Therapeutics, Inc. v. Perrigo
Co, 616 F.3d 1283, 128Fed. Cir. 2010)Abbott Labs. vIorPharm, Inc, 300 F.3d
1367, 1373 (Fed. Cir. 2002)nfringement must be proved by the patentee by a
preponderance of the evidenceee SmithKline Diagnosticsclnv. Helena Labs. Corp.
859 F.2d 878, 889 (Fed. Cir. 1988egel Co., Inc. v. AMF Bowling, Incl27 F.3d 1420,
1425 (Fed. Cir. 1997).

A determination of infringement is a two-step analysigbor Corp. v. FAS
Techs., InG.138 F.3d 1448, 1466 (Fedir. 1998). First, the Court construes the scope
and meaning of the asserted patent claims as a matter adllalu.this case, the Court
construed the claim terms at issuétsnOpinion dated July 20, 201 5eeWarner
Chilcott Labs. Ireland v. Impax Labs., Indlo. 08-6304, 201WL 2971155, at *7
(D.N.J. Jul. 20, 2011). Sewd, the construed claims azempared to the allegedly
infringing product to determewhether each and evenrgaich limitation is present
Cybor Corp, 138 F.3d at 1467. Literal infringemeattype of direct infringement, exists
if any one of a patent’s asserted clacosers the alleged infringer’s produ@ee
Markman v. Westview Instruments, |rigl7 U.S. 370, 374 (1996). Literal infringement



Is shown where each limitation of at least osgegted claim of the patent-in-suit is found
in the alleged infringer’s produc&ee Panduit Corp. v. Daison Mfg. Co., In¢.836
F.2d 1329, 1330 f.(Fed. Cir. 1987).

Plaintiffs allege that Mylan and Imp'a ANDA products both infringe the 161
Patent. The Court will first address Defendantotions for judgment as a matter of law
on the issue of infringement. The Couill then address Plaintiffs’ infringement case
against Mylan, followed by Plaintiffinfringement case against Impax.

A. MOTIONS FOR JUDGMENT AS A MATTER OF LAW

During the bench trial, Defendants each made oral motions for judgment as a
matter of law pursuant to Federal Rule o¥iCProcedure 50. JA84:1-1861. Because
Rule 50 pertains only to jury trials, tl®urt will construe Defendants’ motions as
motions for judgment on partial findings umde=deral Rule of Civil Procedure 52(c).
CompareFed. R. Civ. P. 50(a)(1) (Motion fordgment as a matter of law may be made
after “a party has been fully heard on an issue during a jury tmétH,Fed. R. Civ. P.
52(c) (Motion for judgment on partial findingsay be made after “a party has been fully
heard on an issue during a nonjury trial”).

Consistent with théerms of Rule 52(c), the Cdwxercised its discretion to
reserve on the motions during the trial. JA®18; Fed. R. CivP. 52(c) (“The court
may, however, decline to render any judginantil the close of the evidence.%ge also
Payne ex el Estate of PayneBguicredit Cor. of America71 F. App’x 131, 133 (3rd
Cir. 2003) (The district court was “cleamithin the strictures of Rule 52(c), and
properly acted within its discretion to diee to render judgment until the close of all
evidence.”). The Court now noludes that the best course of action is to render a
judgment based on due consateyn of all of the evidencégstimony, and applicable
law, and the parties’ post-trial submissiodg:cordingly, the Rule 52(c) motions are
DENIED.

B. MYLAN'S ANDA PRODUCT DOES NOT INFRINGE THE 161
PATENT

Plaintiffs assert that Mylan’s ANDA produmfringes claims 1, 2, 5, 10, 16, 17,
and 20-22 of the '16Patent. SF | 36.

Mylan’s ANDA product, like the Doryx Tabt, is comprised of a series of beads
that have been compressed into tabldte parties agree that the beads have a
doxycycline hyclate core and a delayed rede@sating. The only issue for infringement
is whether Mylan’s beads contain a “stabiligicoat.” JA 145:11- 146:25. If the Court
finds that Mylan’s product contains a statiilig coat, then Mylan’s product infringes the
161 Patent. If the Court finds that Mylan’s product does not contain a stabilizing coat,
then Mylan’s product does not infringe.

Consistent with this Court’s clainmonstruction, to prove that Mylan’s ANDA
product contains a “stabilizing coat,” Ri&iffs must show that the product has:



[A] layer of material(s) between eacore element and its modified
release coating, whidkeeps the migration @ore materials to a
minimum such that the interactioh core materials with coating
materials is reduced or prevented.

Warner Chilcott Labs. Ireland2011 WL 2971155, at *7.

For the reasons set forth below, the Courddi that Plaintiffs failed to prove, by a
preponderance of the evidence, that M}gaANDA product infringes the 161 Patent.
Specifically, the Court finds that Plaintiffailed to prove that: (1) Mylan’s ANDA
product has “a layer of material(s) betweeaheeore element and its modified release
coating”; and that (2) the alleged stabilizingittkeeps the migration of core materials
to a minimum such that the imgetion of core materials wittoating materials is reduced
or prevented.”"Warner Chilcott Labs. Ireland2011 WL 2971155, at *7.

1. Plaintiffs Failed To Prove That Mylan’s ANDA Products Has “A
Layer Of Material(s) BetweenEach Core Element And Its
Modified Release Coating”

Plaintiffs assert that Mylan’s ANDA product has a “stabilizing coat.”
Specifically, Plaintiffs allege that eachdakein Mylan’s ANDA product has a 10 to 40
micron layer of povidone and crospovidonéwesen its core elements and its delayed
release coatingSeeJA 154:7-19; JA 201:23-202:2.

The Court finds that Plaintiffs failed fwrove that Mylan’s ANDA product has “a
layer of material(s) between each core eahand its modified release coatingVarner
Chilcott Labs. Ireland2011 WL 2971155at *7. The Court makes this finding for three
reasons. First, it is undisputed that My@oes not apply a stabilig coat to its ANDA
product. Second, five widely-accepted stigc testing methods did not show the
presence of a stabilizing coat in Mylan'®g@uct. Finally, the one novel test that
Plaintiffs rely on failed to sbw that there is a stabilizing @bin Mylan’s product. Each
of these findings is explained in greater detail below.

a. Mylan Does Not Apply a StabilizoppCoat to its ANDA Product

It is undisputed that Mylan does nqipdy a stabilizing coat to its ANDA product
during the manufacturing process.

The manufacture of Mylan’s ANDA produtakes place in tlee stages. In the
first stage, Mylan manufactures the uncoatetive ingredient core beads by thoroughly
mixing dry ingredients doxycycline hyclatactose, and crospaone with purified
water, sodium lauryl sulfate, povidone, andisim chloride. JA 597:11-598:11. The
resulting material is fed into an extrudeachine, and the extrudenaterial is then
spheronized, dried, and screened. JAB8&99:12; JA 944:11-945:2. In the second
stage, the uncoated core beads are fedaisfmecialized coating unit referred to as a
Wurster coater, where a single, uniform geldrelease coatingntaining hypromellose
phthalate ("HPMCP”) is sprayed onto the beada.599:14-24. In the final stage, the
delayed release coated beads are blendedmaithive ingredients and fed into a tablet-
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compressing machine to produce 75 mg, 10mtp0 mg tablets. JA 600:3-12.
Plaintiffs do not dispute that Mylan appli@single delayed releaseating onto its beads
and does not apply any otherating. JA 427:25-428:5.

b. Five Widely-Accepted Scientifi€esting Methods Did Not Show
the Presence of a Stabilizing Coat In Mylan’s Product

Five widely-accepted scientftesting methods did hshow the presence of a
stabilizing coat in Mylan’s product. Theseditesting methods are: (1) Confocal Raman
spectroscopy (“Raman”); (2) Time of ghit lon Mass Spectroscof§ToF-SIMS”); (3)
Attenuated Total Reflectance Fourier Tramsf Infrared Spectroscopy (“ATR-FTIR”);

(4) Atomic Force Microscopy (“AFM™and (5) Scanning Electron Microscopy
(“SEM™).

The Court finds that each of these fivetieg methods is scientifically reliable and
that the test results as a whole demonsthatethere is no stabilizing coat in Mylan’s
product. The Court specifically finds thatRan and ToF-SIMS data affirmatively show
that there is no stabilizing coat in Mylan’oguct. The Court finds that the ATR-FTIR,
AFM, and SEM tests conducted by Plainti#ggpert, Dr. Martyn Davies, confirm that
there is no stabilizing coat.

I.  Raman Spectroscopy

For over twenty years, Ram&as been used to detémmthe identity and location
of materials in pharmaceuticafoducts. JA 622:25-623:®aman has been subjected to
extensive and rigorous peer review adidely accepted and used by the
pharmaceutical industry, academia, and contedbs. JA 630:16-631:1. Raman is the
primary testing method relied on by Mylamd was one of the first testing methods
conducted by Plaintiffs’ expert, Dr. Davies.

Dr. Neil Everall, Mylan’s expert witesss on Raman spectroscopy, is a world-
renowned expert in Raman and infrared tecbgyl JA 617:24-618:3. He was the first
scientist to publish an artictegarding the fundamentals Raman spectroscopy, and the
proper acquisition and interprétan of Raman data. JA 617:1-13; JA 3644-54. He is the
editor of a definitive fiverzolume encyclopead set regarding Raman and infrared
spectroscopy, and has analyzed hundoégéarmaceutical samples using these
techniques. JA 617:14-18; JA 3644-54.eT®ourt qualified Dr. Everall as an expert
regarding the application of Raman infrduspectroscopy and the interpretation of
Raman and infrared data. JA 619:19-620:2.

The Court finds that Raman data provities strongest evidence that there is no
stabilizing coat in Mylan’s product. Th&ourt will address: (1) the methodology for
using Raman and analyzing Raman datpti{@ Raman testing of Mylan’s ANDA
product and the results of that testiagd (3) the conclusions of the Court.

1) Methodology
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Raman is a well-established methoddetermining the chelwal composition and
structure of pharmaceutical products. Ramarsdiois by using chemical “fingerprints”
to identify particular molecules.

Raman testing is conducted using a Rammachine, which has two parts: an
optical microscope and a spectreter. JA 623:14-22. The tigal microscope is used to
shine a laser beam onto a sample, which cahsesaterial at the surface of the sample
to scatter the laser light. JA 623:836:1. The Raman spectrometer measures
wavelength patterns in the scattered light, ases these wavelength patterns to generate
Raman spectra. JA 624:14-626:1. The Raspactra that are produced are referred to
as “fingerprints” because each moleculequaes a unique spectrum. JA 625:20-626:1.

Raman spectra are plotted on an X-Y graphA.625:12-19. The x-axis, called the
“Raman Shift,” shows the wavelengthslight that are being detected by the
spectrometer. JA 625:15-17. The y-axis, callatensity,” shows the amount of light

being detected at each wavelength. JA 828:9; JA 3908. An example of a Raman
spectrum is shown in Figure 1.

Y-Axis

Intensity

1700 1600 1500 1400 1300 1200 1100 1000 900
Raman Shift (cm™)

X-Axis
Figure 1. Raman Spectrum. JA 3908.

Within each spectrum, scigsis look for bands or peaks that are particularly
distinctive, and they use thee&characteristic peaks” or haracteristic bands” to help
identify the molecule in the sample. JA 625:254. In Figure 1, for example, there is
a characteristic band pattern at 1200-1400 wavelengths and at 1180 wavelengths.
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Raman can be used to determine bo¢hdiemical compositioof a product and
the structure of a product. JA 625:20-JA A26To determine #nchemical composition
of an unknown sample, ientists first obtain or developliat of materials that they know
or suspect are in the samplEhey then obtain fhgerprints” for each individual material.
These fingerprints are referred to as “refesegpectra.” JA 626:2-19. Next, scientists
obtain a “fingerprint” from the unknown sgle that they are testing (“sample
spectrum”). ld. Finally, the scientists ecopare the sample spectrum to all the reference
spectra that were collected. If the sample spectrum matcleesf the reference spectra,
then the material in the sampéeidentified. JA 626:2-19.

To determine the structure of a prodwtigntists can use various types of Raman
analysis. Three types of structural Ramaalyses were discussed at trial: (1) two-
dimensional mapping, (2) one-dimensibir@e scanning, and (3) single point
measurements. JA 638:18-24. To obtaio-dimensional maps, Raman data are taken
from an area of a sample surface. JA 6396-A computer analyzes the Raman data
and then generates a two-dimensional, reotmled map that identifies each component
on the surface and where it is located. 34:8-20; JA 641:10-16. To obtain Raman
line scans, the laser beamtive optical microscope is mayalong a single line, and the
spectrometer acquires spectra at fixed intervals along thatS3eelA 655:13-16. To
obtain Raman single point messments, the laser beam is positioned at a point of
interest on the sample, and the spectronatquires the Raman spectrum for that point.
JA 680:19-25.

2) Testing and Results

Dr. Everall performed a series of Ramanalyses on Mylan’s delayed release
coated beads. JA 638:18-24. Dr. Elleeceived samples of Mylan’s beads and
samples of each of the ingredignised to manufacture the beadA 631:5-8. Using the
ingredient samples, Dr. Everall generatddnence spectra (or “fingerprints”) for each
material in the bead, includly doxycycline (the active ingredient in the core), HPMCP
(the primary ingredient in the delayeelease coating), povidone/crospovidoftlee
materials that allegedly comprise a stahigzcoat), lactose, and the other excipients.
SeelA 631:14-634:11; JA 3683. In a stack plmintaining the reference spectra
generated by Dr. Everall, one can plgisée that the reference spectrum for each
material is unique and readily digyuishable from the other spectr@eelA 3683. Itis
also easy to identify the characteristic peaks for each mat8eal.id.

Next, Dr. Everall tested the delayed ssde coated beadsetinselves. Sample
beads, chosen at random, were crossasadi using two differerthethodologies: (1)
gluing beads onto an SEM stub andss-sectioning them with a diamond

" The spectrum for povidone is the saméhasspectrum for crospovidone. JA 633:7-20.

8 A “stack plot” is a conventinal way of comparing Raman spacby displaying the reference
spectra one on top of the other. JA 632:113193683. The reference spectra in JA 3683 were
scaled to approximately the same maximum intems facilitate comparison of key bands of
interest. JA 632:14-19.
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ultramicrotome blade; and (2) embedding the beads in an epoxy resin and cross-
sectioning them with a diamond ultramicrotome bladi 634:20-635:4; JA 635:25-
636:21. After Dr. Everall confirmed the diiya of the cross-sections, he selected a
microscope objective that was optimiZed detecting a layer of povidone and
crospovidone, optimized theskar focus just beneath the delayed release coating, and
recorded Raman specfiram the face of the crosedions. JA 637:11-638:17.

Dr. Everall performed three typesRaman analyses: (a) two-dimensional
mapping, (b) one-dimensional line scanniagg (c) single point measurements. JA
638:18-24. Each type of ayals affirmatively showed thahere is no stabilizing coat in
Mylan’s beads.

a) Dr. Everall's Two-Dimensional Maps

Dr. Everall's two-dimensional mappingearly demonstrated the absence of a
stabilizing coat in Mylan’s product.

Dr. Everall acquired Raman spectra fromo 90 by 90 micron areas of Mylan’s
cross-sectioned beads. 3895; JA 3696; JA 642:25-643:10. Dr. Everall used a
computer to identify the mateis that were present ingbe areas, and created color-
coded maps to show how the components deteibuted in each area. JA 641:11-16.
Each color in the mapsorresponded with a distinct chigal species that was identified
in the cross-section. JA 641:19-20.

As noted above, both parsi@agree that the innermost part of Mylan’s bead is a
core comprised of the active ingredienbXglcycline) and various excipients. Both
parties also agree that Mylan’s beadasered in a 10 to 12 micron delayed release
coating containing HPMCPSeeJA 643:10-11; JA 974:1-7Plaintiffs allege that,
between the delayed release coating anddihe, there is a 10 to 40 micron stabilizing
coat. JA 154:7-19; JA 201:23-202:2.

If there were a stabilizing coat in Mylan’s producteamould expect to see the
following in the Raman maps: (1) a 10 torhZron layer of color corresponding with
HPMCP (the delayed release coat); rfex2) a 10 to 40 micron layer of color
corresponding with povidoneh@ stabilizing coat); next to (3) various sections of
different colors correspondingith the active ingredient arather excipients (the core).
This is not whaDr. Everall found.

Dr. Everall's maps identified four distthchemical specias the bead cross-
sections: (1) HPMCRBshown in purple); (2) crystallendoxycycline (shown in green);
(3) lactose (shown in red); and (4) apioous doxycycline intimately mixed with
povidone (shown in blue). JA 641:10-64234 651:14-22; JA 3695; JA 3696. In both
Raman maps, HPMCP appears as a distoaettinuous layer running around the
outermost part of the bead. JA 643:10-11648:2-4; JA 652:2-4)JA 3696; JA 3695.

° Dr. Everall hired Richard Lees twoss-section the sample bea&ichard Lees, an expert in
optical and electron microscopy, had previouslyss-sectioned thousands of samples for
analysis. JA 635:13-16; JA 717:22-24.
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The HPMCP coating appears to be approxatya to 12 microns wide. JA 646:11-13;
JA 652:10-12; JA 3695; JA 3696. Thiscensistent with the presence of the delayed
release coating.

Next to the HPMCP coating, howevereth is no layer of color corresponding
with povidone. JA 647:7-1&A 652:13-653:2; JA 654:13-16; JA 3695; JA 3696.
Instead, both Raman maps show a mixturergstalline doxycyclie (green), lactose
(red), and amorphous doxycycline mixedhapovidone (blue) randomly distributed
beneath the delayed release coating. 4&11-647:6; JA 652:13-653:2; JA 654:17-19;
JA 3695; JA 3696. There m® evidence of a layer of aisyngle material within 40
microns of the delayed release coating. JAB48 JA 653:9-11; JB695; JA 3696. The
Raman maps do not show a higher conceptraif povidone anywhere inside the bead.
JA 754:1-15; JA 758:3-760:9; JA 3695; JA9B6 The fact that povidone does not appear
as a separate chemical species, and instgaglars as part of a mixture with amorphous
doxycycline, is consistent with the thoigh mixing of those ingredients that occurs
during the first phase of Mylan’s manufachgiprocess. JA 759:11-19; JA 3695; JA
3696.

The Court finds that Dr. Everall’'s twordensional maps clearly demonstrate the
absence of a stabilizing abin Mylan’s product.

b) Dr. Everall's One-Dimensional Line Scans

Dr. Everall's Raman line scans cleadgmonstrate the absence of a stabilizing
coat in Mylan’s product.

Dr. Everall performed five Raman lineasts on Mylan’s cross-sectioned beads.
JA 655:7-16. Dr. Everall’'s Raman line scéegjan on the outside edge of the delayed
release coating and moved towéné interior of the bead. JA 655:10-21. Dr. Everall
produced summaries of theiRan spectra acquired inawnof the line scansSeelA
3692; JA 3686; JA 368FA 3690; JA 364. Each summary isgraph (plotted on an X-
Y axis), containing a vertical “line” of speatthat correspondsith the position of the
molecules in the line scan. An example of oh®r. Everall’'s Raman line scan graphs is
shown in Figure 2.
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Figure 2. Raman Line Scan. JA 3692.

The numbers on the right-hand side @& yhaxis identify the position along the
line scan at which the data was acquirdd.659:6-10. Theseumbers correspond to
microns. Thus, position number 1 at the ¢dphe y-axis indicates that the data was
acquired 1 micron from the peritee of the bead. JA 659:5-19; JA 661:10-662:17; JA
663:10-16; JA 3692. PositidrD5 at the bottom of the y-axisdicates that the data was
acquired 105 microns from therpeeter of the bead. Thefezence spectra for the active
pharmaceutical ingredient (“API1”), HPMCPn@ povidone were tluded on the bottom
of the graph for the purpose of coangon. JA 659:20-660:6; JA 3692.

If there were a stabilizing coat Mylan’s product, one wad expect to see: (1) a
set of spectra matching the HPMCP refereneetspm in the top 10 to 12 microns of the
graph (the delayed releaseaty followed by (2) a set of spectra matching the povidone
reference spectrum in the néX to 40 microns of the gph (the stabilizing coat);
followed by (3) a mixture of spectra matchithg reference spectra for APl and the other
excipients in the remainder of the graph (@bee). This is not what Dr. Everall found.

The Raman line scan graph shown in Figupgovides clear ev&hce that there is
no stabilizing coat in Mylan’s beadseelA 3692. At the top ahe graph, at position 1
and position 7, there are two spectra thatrezarly identical tthe HPMCP reference
spectrum. This is consistewith the presence of a 10 to 12 micron HPMCP delayed

15



release coating on the outsofethe bead. However, thetsd spectra in the next 40
microns of the graph, at ptens 14 through 49, look nothg like the reference spectrum
for povidone. Instead, &y look nearly ident@l to the reference spectrum for API. The
graph does not reflect the presence aatiouous layer of povidone. However, the
graph does reflect the presencegotidone within the core dhe bead: the characteristic
peaks for povidone appear at the 57,a&% 98 micron positions, ned with the peaks

for API. JA 661:10-663:3; JA 663116; JA 667:4-17; JA 3692.

Dr. Everall’'s four other Raman line scanslged the same results. For example,
the line scan data presented in one graplwshd that HPMCP was present at positions 4
through 20, and API was presext positions 25 through 59A 670:11-19; JA 3685; JA
3686. The characteristic pedks povidone did not appear anywhere in the graph. The
Raman line scan data in another graph s&tbthat HPMCP was present at positions 6
through 28'° and that APl was present at positi@dsthrough 128. JA 670:11-19; JA
3688. The characteristic pedks povidone did not appear anywhere in the graph. JA
674:22-675:3. The Raman line scan data in yet another graph showed that HPMCP was
present at positions 6 througB, and that APl was preseattpositions 17 through 81.
JA 676:7-25; JA 3689; JA 3690Ihe characteristic peaks povidone did not appear
anywhere in the graph. JA 677:12-20.

In short, the characteristic peaks for mone do not appear as a layer between the
spectra for HPMCP and the spectra for AP&ny of Dr. Everall’s line scans.
Accordingly, Dr. Everall’s linescans clearly demonstrate the absence of a stabilizing coat
in Mylan’s product.

c) Single Point Measurements

Dr. Everall’s single point measurementsarly demonstrate the absence of a
stabilizing coat in Mylan’s product.

Dr. Everall acquired nine single point ageirements from Mylan’s cross-sectioned
beads. JA 680:15-17; JA 681:1-2. Teofdhe measurements were taken within the
delayed release coating; the remaining seven measurements were taken at various
positions just beneath tloelayed release coatinige(, where the alleged povidone layer
would be located). JA 681:3-8. The Ramsangle point measurements identified API
and lactose directly beneath the delayed releaating. JA 681:9-12. The single point
measurements did not detagbovidone layer beneath telayed release coatingd.

The single point measurements support treclusion that there is no layer of povidone
adjacent to the delayed release coat. JA 681:13-17.

d) Dr. Davies's Raman Tests

1% The Raman line scan correspamglivith this graph was takext an angle through the core
rather than directly perpendicular, which ieyAHPMCP was detected at position 28 microns. JA
673:11-24; JA 3687; JA 3688.

1 At position 0, there are characttit peaks for the adhesive material used to hold the bead in
place. JA 673:25-674:21.
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On November 10, 2010, Dr. Daviesfmemed Raman specsoopy on Mylan’s
ANDA product. JA 412:5-10; J2487; JA 252:5-7. Dr. Davies was not able to see the
presence of a stabilizing coat using Raman.25&11-12; JA 275:124. Dr. Davies did
not rely on Raman in determining whatloe not the Mylan ANDA product had a
stabilizing coat. JA 412:23-25.

e) Plaintiffs’ Critiques of Dr. Everall’s Raman
Testing

The Court found Plaintiffs’ critiques of Dr. Everall's Raman data to be
unpersuasive. Plaintiffs argued that Bverall's Raman data failed to capture the
alleged stabilizing coat because the Raman signals for poviddre@spovidone are so
weak that they would eithée undetectable or obscured by the much stronger signal for
API. SeePlaintiffs’ Post-Trial Brief (“Pls.’ Br.”)at 19. This argument is belied by the
fact that Dr. Everall successfully detected fiignal for povidone in both his area maps
and his line scans, even though povidemes mixed in with other ingredient§eelA
680:3-9; JA 3692.

Plaintiffs further argued that Dr. Everall’'s area maps and line scans were not
representative of the beadface. Plaintiffs accused Dr. Everall of cherry picking
portions of the bead whereetltore materials had migrated all the way to the delayed
release coat. Pls.” Br. at 20-21. Plaintiffste that the stabilizing coat may “contain drug
and have gaps” and that thewere “many regions in DEverall's area maps where
povidone (the ‘blue region’) was in contact witte delayed release coating.” Pls.’ Br. at
20. Plaintiffs’ arguments are unpersuasii®. Everall's performed 16 Raman tests and
Dr. Davies performed additional Raman teatkpf which failed to show a stabilizing
coat in Mylan’s product. Plaintiffs are easially arguing, then, @t more than 16 tests
yielded atypical results, while not one tgmtided typical resultsThe Court finds this
unlikely. Furthermore, Plaintiffs misconstrDe. Everall’s test results. The area maps
did not show a continuous layef povidone with some gaps in it for pieces of core
material. The area maps showed that ghavée was intimately mixed with amorphous
API (the “blue region”), and that this mwe was randomly distributed throughout an 80
by 80 micron region of the beaalong with crystalline API, [Eose, and other excipients.

Finally, Plaintiffs raise a host of other d¢leages to Dr. Everall’s testing process,
including, for example, that Dr. Everall's datas prone to focusingrrors, and that the
surfaces of his bead cross4ses were too rough. Pls.” Br. at 18. The Court finds the
remainder of Plaintiffs’ arguments to be uniéimg. Plaintiffs’ arguments raise a host of
minor issues, none of which materially ingped the results of the Raman testiigpelA
626:20-627:19 (uneven sample surfaces amencon in Raman testing); JA 657:22-658:6
(Raman does not depend upon perfectifoon the sample surface). Plaintiffs’
arguments also ignore the fdloait Dr. Davies’'s Ramangeng (which presumably was
conducted perfectly) yielddtie exact same results.

3) Conclusions
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The Court found Dr. Everall's testimony be credible, consistent, and well-
supported by the data. The Court found Dretall’'s procedures to be reliable enough to
produce accurate results.

The Court finds Raman to be an extedyreliable testing method for three
reasons. First, Raman is widely-acceptethieyscientific communitynd has been used
by the pharmaceutical industigr over twenty yearsSeeJA 630:16-631:1. Its
importance as a form of cheral composition testinig underscored by the fact that it is
one of the first methods of testing useddoy Davies. Second, Raman has the chemical
specificity and sensitivity tdetect specific materials with an impressive degree of
precision. SeeJA 620:12-18. By using chemicalrigerprints” for each material, Raman
can identify every material in a compoum®den when thosmaterials are mixed
together. Third, Raman has the spatial reswiito show how each of these materials is
distributed on nearly a @ion-by-micron basisSeelA 623:7-11. The Court finds that,
if there were a 10 to 40 micron stabilizingatof povidone and crospovidone in Mylan’s
bead, Raman would have detected it.

The Raman data overwhelmingly refléiog absence of a stabilizing coat in
Mylan’s product. Dr. Everall performed Faman tests: he generated 2 Raman maps,
conducted 5 Raman line scans, and acq@redman single point measurements. Every
single test showed that no stabilizing coas\weesent in Mylan’s ANDA product. In
fact, every single test showed that thedtrte of Mylan’s beadvas identical to the
structure created during the manufacturingepss: a single, delayed release coating
surrounding a mixture of API, povidone, and otegcipients. Dr. Davies performed his
own Raman tests and saw no stabilizing acoddylan’s product. The Court therefore
finds that Raman data provides the strongest evidence that there is no stabilizing coat in
Mylan’s beads.

ii. ToF-SIMS Testing

The ToF-SIMS technique hégen subjected to intense peer review for over one
hundred years and is now widelgcepted in the scientific gonunity. JA 784:19-785:5.
ToF-SIMS has been useddetermine the chemical compien of drug products since
the 1980s, and today it is regularly usedthat purpose by pharmaceutical companies,
contract laboratories, and academics. JA 785:6-12.

Dr. Nicholas Winograd, Mylan’s expeoh ToF-SIMS, was one of the first
chemists to work in thedld of secondary ion mass spectroscopy (“SIMS”), and is a
pioneer in the field. JA 768:14-22; JA 3700-67. Prof. Winograd is the Chair of the
International SIMS Committee and hasheared more thaB00 peer-reviewed
publications pertaining to ToF-SIMS. JAO0:1-2; JA 3700-67; JA70:24-771:9. The
Court qualified Prof. Winograd as axpert in SIMS imaging and SIMS data
interpretation. JA 771:18-772:3.

The Court finds that ToF-SIMS dateoprdes strong supporting evidence that
there is no stabilizing coat in Mylan’sqatuct. The Court will address: (1) the
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methodology for using the ToF-SIMS techne and analyzing ToBtMS data; (2) the
ToF-SIMS testing of Mylan’s ANDA producta the results of that testing; and (3) the
conclusions of the Court.

1) Methodology

ToF-SIMS is a surface analysis technigwhich measures the top few molecular
layers of a surface. JA 127:6-10. ToF-SIM&Rs chemical “fingerprints” to identify
specific molecules on a sample surface. BIKMS is especially useful for analyzing
compounds that contain a mixtureabfemical species. JA 2385.

The ToF-SIMS technique uses a projectilattis fired to a specific point on the
surface of an object. JA 775:5-776:7. Wlaesample is hit ih the projectile, the
resulting collision causes positively and negayivaiarged particles to come off of (or
desorb from) the surface ofdlsample. JA 777:21-778:8he molecules and fragments
that desorbed from the surfaimem a plume above the sucka JA 778:9-24. These
molecules and fragment particles are colleeted brought to a mass spectrometer, where
they are analyzed using a time of flight analyzer. JA 777:21-779:9. The time of flight
analyzer measures the molecules and fra¢ggrieased on their mass. JA 778:25-779:9.
The mass data collected by the spectrometefésred to as a “fingerprint” because mass
information is unique for evgmolecule. JA 777:21-780:7. Every molecule contained
in the plume is identified by comparing datatained from a samplsith reference data
generated for each of the molecules. JA 777:21-781:20.

ToF-SIMS can be used to produce a maphemical images of a surface. JA
224:2-19. To generate a map, data isioieid from multiple points along the surface of a
sample by sweeping the projectile over multigdets. JA 781:21-12JA 782:3-25. The
data is then compiled toeate a mass spectral imadd. The ToF-SIMS mass spectral
image contains 65,536 individual mass speetrech are used to create a picture of the
surface of the sample. JA 782:3-25. The ToF-SIMS mass spectral image can be
separated into individual imag with the chemicahformation for each molecule. JA
782:3-25; JA 783:5-21. ToF-SIMS is espdigiaseful for looking at the distribution and
structure of molecules in beagistems. JA 772:13-1%ccording to a publication
authored by Dr. Davies, FeSIMS is a powerful method for characterizing cross-
sections of drug dosage forms becaus#awa for imaging withhigh spatial resolution
and spectroscopy for molecular cheaticlentification. JA 2379.

2) Testing and Results

Prof. Winograd performed a seriesTafF-SIMS tests on Mylan’s beatfs Prof.
Winograd received the following samples friviglan: (1) a set of control samples for
each ingredient used to manufacture Myld€ads; (2) Mylan beads that had a delayed

12 prof. Winograd was assisteg Alan Piwowar, is a post-doctoral candidate in Prof.
Winograd’s laboratory. JA 785:13. Dr. Piwowar received a Ph.D in SIMS, and has over 10
years of experience working with SIMS. J&5:21-786:5 (RGM). Prof. Winograd performed
the analysis of the ToF-SIMS data obtadrfrom the Mylan beads. JA 786:18-19.
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release coating on them; and (3) Mylan beadsdid not have a tkeyed release coat on
them. JA 786:20-25. For his ToF-SIMS anay®rof. Winograd used a projectile called
“C-60" (also known as a “Buckyball®), a projectile that completely transformed the
SIMS field. JA 77%4-776:7; JA 777:10-17.

Prof. Winograd obtained reference spadar each materiah Mylan’s bead,
including doxycycline, sodium lauryl salie, lactose, and pilone/crospovidon&’. JA
787:5-17; JA 788:1-6; JA 3770. Prof. Winograd geteeta summary of the positive ion
measurements and negative maasurements for each comsample, either of which
can be used to characterize a sample78#7-14; JA 3770. The reference spectra for
each material was readilystinguishable from the referee spectra for the other
materials. JA 788:15-790:4A 3770. For example,ditharacteristic mass peak for
doxycycline was mass 445 in the positivel amass 443 in the negative, while the
characteristic mass peak for HPMCP (pldteg was mass 149 in the positive and mass
121 in the negative. JA 788:22-789:22; JA 3770.

Prof. Winograd’s summary of reference spestraws that ToF-SIMS can detect a
distinct spectrum for povidone and crosgmne. JA 790:5-12JA 3770. The
characteristic mass peaks for povidone angmovidone are mass 138 in the positive and
mass 208 and mass 283 in the negative78#22-789:15; JA 3770. Prof. Winograd
noted that the ToF-SIMS spectrum for provideme crospovidone has an intensity that
is approximately one-third the intensity of deygline or sodium lauryl sulfate, but that
does not prevent ToF-SIMS from detecting povidone. JA 790:13-791:9; JA 829:25-
830:3; JA 3770. Prof. Winogd further noted that mass8L.®ne of the characteristic
mass peaks for povidone) has very littlekgaound noise caused logyher fragment ions.
JA 830:4-14.

Prof. Winograd analyzed two forms of Mylan beads using the ToF-SIMS
technique. He analyzed: (1) a randomly selected uncoatedilsaal \Whole bead that
did not have delayed releaseating); and (2) cross-semtis of randomly selected
delayed release coated beads. JA 794:15-795:4; JA 804:6-14.

a) Prof. Winograd's Tests of Mylan’s
Uncoated Bead

Prof. Winograd’s ToF-SIMS analysis bfylan’s uncoated bead clearly shows the
absence of a stabilizing &bin Mylan’s product.

Plaintiffs allege that there is a 1040 micron stabilizing coat in Mylan’s bead
comprised of povidone and crospovidone, pesteath the delayed release coat. If there
were a stabilizing coat in Mylan’s produote would expect Mylan’s uncoated bead to
have a 10 to 40 micron layer of povidone and crospovidone swlirgua mixture of API
and other excipients. Because ToF-SIM8& sirface-specific technique, one would

13C-60 is called the “BuckybalBecause it is shaped likesaccer ball and the person who
discovered it was named Buckmsterfullerine. JA 776:8-777:1.
4 Povidone and crospovidone have thesaeference spectra. JA 791:10-14.
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expect the ToF-SIMS image ah uncoated bead to show a high concentration of
povidone and crospovidone, with perhaps aimal amount of corenaterials showing in
spots where the core materials had broken through the stabilizing coat. JA 816:12-817:2;
JA 3771; JA 3776. That is nathat Prof. Winograd found.

Prof. Winograd producea high-quality mass spectriahage of an uncoated
Mylan bead, along with individual imagestireflected the chemical information for
each molecule. JA 796:16-797IA 3776. The images show that doxycycline (m/z 445)
and sodium lauryl sulfate (m/z 23) are plbgfly present all over the surface of the
uncoated Mylan bead, and are uniformly dgited throughout the gace. JA 798:18-
19; JA 853:17-22; JA 3776; JB00:17-20; JA 854:1-5. The images show that a patch of
lactose (m/z 365) is present on the surfackefuncoated Mylan bead. JA 801:12-22; JA
3776. Finally, the images shadhat there is a small amot of povidongm/z 138)
randomly distributed across the surfacéhef uncoated bead. JA 801:23-802:15; JA
854:6-13; JA 3776.

Prof. Winograd’s images shomo evidence of a layer of any single material on the
surface of the uncoated bead. 8@3:20-24; JA 3776. Instdahis images show that all
the core materials — including doxycyclinedsum lauryl sulfatelactose, and povidone
— are present on the surface of the uncoatad.bdA 803:25-804:4; JA 3776. While
Plaintiffs are correct that data showing saroee materials at the dace of the bead is
not inconsistent with the presence of a #itabg coat, data showing a high concentration
of core materials around tleatire surface of the uncoated bead suggests that there is not
“a layer of material(s) between each coensnts and its modified release coating.”
Warner Chilcott Labs. Ireland2011 WL 2971155, at *7.

b) Prof. Winograd’s Tests of Mylan’s Coated,
Cross-Sectioned Beads

Prof. Winograd’s ToF-SIMS analysis ofoss-sections of Mylan's coated beads
shows the absence of a stabigicoat in Mylan’s product.

The Mylan delayed release coated beaeése cross-sectioned so that Prof.
Winograd could obtain ToF-SIMS data fronetimside of the beads. JA 804:19-25.
Prof. Winograd generated two types of ireag(1) two-dimensional SIMS images, and
(2) and two-dimensional and three¥ginsional color-coded images.

If Mylan’s product had a stabilizing coat,@would expect to see the following in
the two-dimensional SIMS images of Mygla cross-sectioned ads: (1) an image
showing HPMCP as a distinct layer arounddimieumference of the bead; (2) a series of
images showing core materials randombtrbuted throughout the center of the bead,;
and (3) an image showing povidone as a distayer between the core and the delayed
release coating. JA 985:21-986:18.aTts not what Prof. Winograd found.

Prof. Winograd generatedseries of two-dimermnal positive ion and negative
ilon SIMS images for a cross-sectiorehd that was embedded in resBeelA 3774;
JA 3775. The images (pauiarly the positive ion SIMS iage) show that HPMCP (m/z

21



149) forms a distinct, visible layeramd the circumference of the bedd. The images
show that doxycycline (m/z 445) and samii lauryl sulfate (m/z 23) are randomly
distributed throughout the oter of the bead, and thiiere are patches of lactose
throughout the coreld. Finally, the images (particulsirthe negative ion SIMS image)
show that small amounts of povidone anaspiovidone are distributed fairly evenly
throughout the centef the bead.ld. The images do not show a concentration of
povidone or crospovidone anywhere in the bddd.Prof. Winograd’s two-dimensional
SIMS images thus provide strong evidena there is no stabilizing coat in Mylan’s
beads.

Prof. Winograd’s color-coded images ajmovide some, limited support for the
proposition that there is no stabilizing coaMwglan’s bead. Prof. Winograd generated
two-dimensional and three-dimensional coloded images of cross-sectioned beads. JA
3771; JA 3772. The field of view of the dwdimensional image is approximately 500 by
500 microns; the field of view of the tle-@limensional image is 1000 by 1000 microns.
Id. Prof. Winograd arbitrarily assigned the follagicolors to various ingredients: blue
represents HPMCP (the deéal release coat), green repents doxycycline (API), red
represents sodium lauryl sulfate (an excipiedA 808:13-25. Prof. Winograd chose not
to include the signal for povidone (m/z 138) in either of the caddied images because,
as he explained, povidone “dwet show up very well in i kind of a format.” JA
809:20.

If there were a layer of povidone adjacemthe delayed release coating, one
would expect to see a dark gap in the imdggsieen the delayed release coating and the
core materials. JA 814:20-815:2; JA72. The Court couldiscern no dark gap
between the delayed release coating and tteernaterials in either of the color-coded
images. Both images showadlistinct blue HPMCP layer around the outside of the
bead, and a mixture of green doxycycline egdisodium lauryl sulfate adjacent to the
HPMCP coating and throughathie center of the bead.

That said, the Court finds that these iafpave limited probative value, as this
image format does not show the location @¥igdone in the bead. The Court is also
skeptical that it would be able to discerdaak 10 micron gap ia 500 by 500 micron or
1000 b%/5 1000 micron image. As sucte thourt accorded these images very little
weight:

1> During the trial, Prof. Winograd describethaee-dimensional colorecled image of Mylan’s
cross-sectioned bead as ondisf“favorite images of all timé JA 808:9. While the Court
agrees that the three-dimensional color-coideages were impressive, the Court found it
extremely puzzling that Prof. Winoad chose to use an image forrtadt did not display the one
ingredient that was adlly at issue in this case. The Court found Mylan’s heavy reliance on
these images during the prelirany injunction hearing to be gscially confusing. The Court
now understands that the failure of the coloded image format to display povidone is not an
indication that ToF-SIMS, as a whole, is unabléetect povidone. It is just that the positive
and negative ion SIMS images are ablshow povidone much more clearly.
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c) Dr. Davies’s ToF-SIMS Tests

On October 20, 2010, Dr. Davies perf@tna ToF-SIMS analysis on the Mylan
ANDA product. JA 224:20-24; JA 3481Dr. Davies did not rely on his ToF-SIMS
analysis in determining whether or not Mylan’s ANDA product had a stabilizing coat.
JA 409:22-25.

d) Plaintiffs’ Critiques of Prof. Winograd’s
ToF-SIMS Testing

Plaintiffs argue that ToF-SIMS is notaitable technique for determining whether
there is a stabilizing coat because it is@xiely difficult to detecpovidone using ToF-
SIMS. In support of this argument, Plaffgipoint to a paper that Dr. Davies published
in Analytical Chemistry in 2000, discussitige difficulty of deteting povidone using
ToF-SIMS. The Court finds that, while the A-&IMS signal for povidone is weaker than
the signals for other materials, ToF-SIMSi@etheless capable @étecting povidone.
The reference spectra for povidone shbat povidone has easily identifiable
characteristic peaks that differ significanflgm the peaks for thether materials in
Mylan’s beads. Moreover, in the positivedamegative ion SIMS images for Mylan’s
coated and uncoated beadse can clearly see the sphtistribution of povidone.

Finally, the Court agrees with Mylan that.Davies’s Analytical Chemistry publication
Is outdated, as his testing for that detipre-dated the availability of the C-60
(“Buckyball”) projectile that tansformed the field. JA B74-776:7; JA 777:10-17; JA
408:14-409:2; JA 2378-91.

Plaintiffs make a series of additional argants that ToF-SIMS is not reliable. To
the extent that Plaintiffs take issue witloRPMWinograd'’s color-coded images, that Court
agrees that these images are not particuladigaiive. To the exterthat Plaintiffs take
issue with Prof. Winograd'sther images, however, the Court disagrees with Plaintiffs’
assessments.

Plaintiffs argue that Prof. Winograd’s ages do not reflect the amount of each
material in the beads. However, the fact thairtteges do not reflect trmount of
each material in the bead is not as importathadact that the images accurately reflect
thelocation of each material in theelad, as that is the key igshere. Plaintiffs also
argue that Prof. Winograd'’s ages showed gaps in the delayed release coating, and that
the delayed release coating appears tobdhick in some of the images. However,
these issues are not as important as thetfatthe images clearly show a very distinct
layer of HPMCP running around the circumieze of the bead. Finally, Plaintiffs argue
that Prof. Winograd’s samples may havereovered with dugtom other beads.
Plaintiffs provide no evidence that the samspMere covered in dust, and, in any event,
this should not have affeed the cross-sectioned bead$ie Court therefore finds
Plaintiffs’ remaining argumea to be unpersuasive.

3) Conclusions
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The Court found Prof. Winograd’s testimotoybe helpful, credible, and supported
by the data. The Court foutof. Winograd’s procedures to be reliable enough to
produce accurate results.

The Court finds ToF-SIMS to be a relialdsting method for tlee reasons. First,
ToF-SIMS is widely-accepted by the sdiin community andhas been used to
determine the chemical composition of dprgducts for decades. Its importance as a
form of chemical composition testing is undergcbby the fact that it is one of the first
methods of testing used by Dr. Davies. @el; by using unique cheaoal “fingerprints”
associated with different metules, ToF-SIMS is able tdentify specific materials and
mixtures of materials with an impressigdegree of precision. Third, ToF-SIMS can
detect the spatial distribution afnumber of different matergal The Court finds that, if
there were a 10 to 40 micron layer of gbwie or crospovidone in Mylan’s bead, ToF-
SIMS would have detected it.

The ToF-SIMS data overwhelngly reflect the absena# a stabilizing coat in
Mylan’s product. Prof. Winograd perform@dF-SIMS analysisn coated and uncoated
Mylan beads. Every teshewed that no stabilizing coatas present in Mylan’s ANDA
product. In fact, every test showed thatstrecture of Mylan’s beadas identical to the
structure created during the manufactugpngcess: a single, delayed release coat
surrounding a mixture of API, povidone, and other excipients.

lii. ATR-FTIR Testing

ATR-FTIR uses light to determine theerhical composition of the material that
the light is hitting. JA 682:6-9. ATR-FTIRorks by shining an infrared beam of light
onto a sample at an angle so that the light reflects ddckThe difference between the
projected light and the reflectdéight provides an infraregpectrum that is unique for
every molecule. JA 126:15-20.

On March 2 and 9, 2011 rDDavies performed an ATRTIR analysis of Mylan’s
ANDA product. JA 413:1-4JA 3491-95. Dr. Davies ed ATR-FTIR to analyze one
delayed release coated beadl six uncoated beads(, beads without delayed release
coating). JA 173:6-15. One would exp#wt coated Mylan beads to be covered in a
layer of HPMCP, reflecting the presence of dieéayed release coating.hat is exactly
what Dr. Davies found. JA75:24-176:1; JA 684:14-685:7; JA 3698. If there were a
stabilizing coat in Mylan’s beads, one wo@xpect the uncoatdxkads to produce an
ATR-FTIR spectrum for povidone and crospowvido JA 685:8-18; JA 3698. That is not
what Dr. Davies found. Insteady. Davies’s ATR-FTIR data faall six uncoated beads
showed that there was a mixtusf core materials (including doxycycline, lactose, and
povidone) directly underneath the delayelase coating. J3698; JA3699; JA
682:12-15; JA 176:135; JA 176:25-177:1.

Dr. Davies did not rely on 8IATR-FTIR testing resulis determining whether or
not Mylan’s ANDA product had a stabilizing coat. JA 413:12-14.

iv. AFM Testing
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AFM is a high resolution imaging technique. JA 126:4-12. AFM uses a sharp
stylus probe that is suspended from aitarer, and as the stylus moves up and down
over the sample, a high resolutionage is obtained. JA 168:9-169:1; JA 3317. AFM is
a standard technique for determining thectrre of a pharmaceutical composition. JA
410:13-15. On November 10, 2010, Dr. Besvperformed an AFM analysis on Mylan’s
ANDA product. JA 410:7-12; JA 3485. it AFM, Dr. Davies was “not able to
distinguish [a] separating layebetween the delayed releasoat and the core. JA
411:19-20. Mylan’s expert, Dr. Buckton,ragd that Dr. Davies’'s AFM data does not
show or suggest that a stabiliziogat exists. JA 951:15-21.

Dr. Davies did not rely ohis AFM testing results in determining whether or not
Mylan’s ANDA product had a stabilizing coalA 169:4-7; JA 3485; JA 410:20-23; JA
951:15-21.

v. SEM Testing

SEM is a high resolution imaging technigudhich scans a beam of electrons over
a sample surface to produce a high resolutimage. JA 125:2526:3. On October 20,
2010, Dr. Davies performed &EM analysis on Mylan’s ANDA product. JA 403:12-16;
JA 404:7-9; JA 3479-80. Dr. Daviess&M analysis of Mylan’s product did not show a
stabilizing coat. JA 403:12-16; JA 404:7-9; JA 3479-80.

vi. Conclusion

Dr. Everall's Raman tests showed that there was no stabilizing coat in Mylan’s
ANDA product. Prof. Winogad’'s ToF-SIMS analysishewed that there was no
stabilizing coat in Mylan’s ANDA productDr. Davies’s Raman, ToF-SIMS, ATR-
FTIR, AFM, and SEM tests showed thagté was no stabilizing coat in the Mylan's
ANDA product. All of these sophisticatedsting methods producedsults that were
consistent with the structure of the behat was created during Mylan’s manufacturing
process: a single, delayed release ogagurrounding a mixture of doxycycline,
povidone, and other excipients. Theutt therefore finds that the evidence
overwhelmingly indicates that there is stabilizing coat in Mylan’s ANDA product.

c. Dr. Davies’s Humidity Test Des Not Support a Finding that
there Is a Stabilizing Coat in Mylan’s Product

Instead of relying on any of the fivadely-accepted testing methods described
above, Plaintiffs’ expert, Dr. Davies, relies a novel “humidity test” to show that there
is a layer of povidone and crospovidonéMplan’s ANDA product. Before trial, Mylan
moved to preclude Dr. Davies from testifgiabout the humidity test on the basis of
Daubert v. Merrell Dow Pharms., IncG09 U.S. 579 (1993) Daubert). The Court
reserved on thBaubertmotion. For the reasons settfobelow, the Court now finds
that Dr. Davies’s humidity test does not meet@aeibertstandard. The Court also finds
that, even if the huidity test met thdaubertstandard, the test does not support a
finding that there is a stabilizy coat in Mylan’s product.
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The Court will address: (1) the methoalgy for and results of Dr. Davies’s
humidity test; (2) the reasons thilaé humidity test does not meet haubertstandard;
and (3) the reasons that the humidity testidamot support a finding that there is a
stabilizing coat in Mylan’s mduct, even if it met thBaubertstandard.

i.  Dr. Davies’s Humidity TestMethodology, Testing, and
Results

Dr. Davies began his investigation of Mg’s product in October 2010, when he
performed optical microscopy on Mylan’s dgdal release coated beads. JA 403:2-16.
Optical microscopy is an imaging technagtinat essentially k&s a high resolution
picture of a sample, but does not provide emgmical information about the sample. JA
125:14-22; JA 147:4-8. DDavies generated several opticahges of cross-sectioned
Mylan beads. JA 153:10-21; 2019. Dr. Davies stated thag observed a dark layer in
his images, just beneath the delayed releaaéng, which he beved was a layer of
crospovidone and povidongdA 152:21-155:3; JA 554:24-556:6; JA 2019-20.

According to Dr. Davies, after he ayged the dark layer in his optical
microscopy images, he developed a humidaatment test to highlight the povidone and
crospovidone layer. JA 153:10-155:3. Davies’s humidity treatment was based on his
understanding that povidone acrdspovidone are hygroscopice(, they absorb and
attract water) and would absorb moisture more quickly than other components in Mylan’s
bead. JA 154:22-156:12; JA 889:8-890:1A4;2399, JA 2404; JB313. Dr. Davies
stated that exposure to huntydcauses these two molecsil® swell and darken. JA
160:5-18; JA 2021.

To perform his humidity test, Dr. Daviesaasthe humidity chaber in one of his
microscopes. JA 159:6-15. Dr. Davieskaross-sectioned Mylan beads and exposed
them to 90% relative humidity (“RH"). JA 159:16-160:2; JA 3314. Dr. Davies first tried
a 2 second exposure to humidayd then tried a 5 second exposure. JA 222:14-15. Dr.
Davies eventually decided that a 5 secomubseure was best. When asked by the Court
why he selected a 5 second exposure for ste Dg. Davies said, “l| was interest[ed] in
discerning this crospovidofpovidone layer, and | felt that just 5 seconds would be
appropriate for that.” JA 222:17-19. He edbthat if samples we exposed to longer
periods of humidity, too much water vaporwla be absorbed by ¢tbead. JA 159:16-
160:2; JA 221:39-222:9; JA1Z:10-23. After the beads veeexposed to humidity, Dr.
Davies re-imaged them under the opticatnmscope. JA 160:3-18; JA 2021.

Dr. Davies found that the dark regiontirte bead cross-sections that he had
identified in his optical images became distindarker after the huidity treatment. JA
160:3-18; JA 2021. Dr. Davies stated tttas layer became darker because of the
swelling of crospovidone anpovidone as a result of the humidity exposude. Dr.

Davies performed imaging before and after humidity treatment on eight different beads
on several different days, and stated thaallicases, he observed the darkened layer
after exposure to humigt. JA 161:18-25.
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Dr. Davies conducted an age analysis on his opticahages to confirm that
certain areas of the bead rdatkened. JA 164:96b:7; JA 2031-34; JB316. He used
an image analysis computer program thaasoeed the brightness of each pixel in the
image. JA 165:8-25. Accding to Dr. Davies, the image analysis confirmed the
presence of a dark layer of povidone anospovidone between the core element and
delayed release coating. JA7:10-13; JA 558:19-161:10.

Dr. Davies also performed a control expseint. JA 162:1-13. Dr. Davies made
two tablets, one containing a dry mixturedaixycycline hyclate and crospovidone, and
another containing a dry mixture of the magomponents of Mylan’s beads (including
doxycycline hyclate, lactosand crospovidone). JA 16213; JA 593:6-7; JA 595:16-
18; JA 596:6-9. The control tablets weress-sectioned, imagdxy optical microscopy,
exposed to the humidity treatment, and theeimaged by optical microscopy. JA 162:5-
13; JA 162:5-13. Dr. Davies observed a daikgof the crospovidonim the tablets, and
no change in any of the other ingrede JA 162:14-163:13; JA 2029-30.

Based on these observations, Dr. Dae@scluded that there was a 10 to 40
micron stabilizing coat of povidone and crogjone in Mylan’s beasl JA 154:15-19;
JA 201:23-202:2; JA 555:14-21.

ii.  Dr. Davies’s Humidity Test Does Not Meet the Daubert
Standard

Federal Rule of Evidence 702rpets expert testimony only ifnter alia, “the
testimony is based on sufficient facts otadland “the testimony is the product of
reliable principles and methods.” Fed,Bid. 702. “The burden for demonstrating
admissibility lies with tle proponent of the expert testny, by a preponderance of the
evidence.” United States v. Schi%$38 F. Supp. 2d 81833-34 (D.N.J. 2008xff'd 602
F.3d 152 (3d Cir. 2010). The linchpin requiramts of Rule 702 arthe “reliability” of
the testimony offered and itslevance, otherwise refed to as its “fit.” Daubert v.
Merrell Dow Pharms., In¢.509 U.S. at 589-92.

District courts ensure that these reqoients are met by acting as a “gatekeeper”
between expert evidence and the trier of fafmited States v. Schi02 F.3d 152, 172
(3d. Cir. 2010)Daubert 509 U.S. at 589. As many fedecaurts have noted, however,
the gatekeeping function of tleeurt is relaxed in the conteaf a bench trial because a
court is better equipped than a jury tagtethe probative value of expert evidenSxe
United States v. Browd15 F.3d 1257, 1269 (11th Cir. 2Q0@5There is less need for the
gatekeeper to kedpe gate when the gatekeeper isgiag the gate only for himself.”).
Thus, a district court conducting a bench tniely admit evidence dung the trial, subject
to the understanding that theurt may later exclude it or disragl it if it turns out not to
meet the standards foriebility and relevancy esldished by Rule 702See In re Salem
465 F.3d 767, 777 (7th Cir. 2006) (“[W]lethe factfinder and the gatekeeper are the
same, the court does not err in admittingetielence subject tine ability later to
exclude it or disregard it if it turns out notrzeet the standard odliability established
by Rule 702.”). “[T]he courin a bench trial need not keareliability determinations
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before evidence is present@aowever], the determinatiomsust still be made at some
point.” Metavante Corp. v. Emigrant Sav. Ba6&9 F.3d 748, 76(rth Cir. 2010)see
alsoSeaboard Lumber Co. v. U,308 F.3d 1283, IR (Fed. Cir. 2002).

In this case, Mylan made a pre-trizdubertmotion to preclude Dr. Davies from
testifying regarding his humidityyeatment test. The Coudserved its decision on the
Daubertmotion, and admitted the ieence during the trial ith the understanding that
the Court could later disregard the testimoiAyter careful review of the evidence and
the motion papers submitted by the parties,Court now finds that Dr. Davies’s
humidity test does not meet tbaubertrequirements of reliability and fit.

1) Reliability

In order to be reliable xpert testimony must have tagounding in the methods
and procedures of sciencelJaubert 509 U.S. at 590. lather words, determining
whether expert evidence is reliable “requirest@mheination as to itscientific validity.”

In re Paoli R.R. Yard PCB Litid"'In re Paol’), 35 F.3d 717, 742 (3d. Cir. 1994)
(citation omitted). Relying on botbaubertand its own precedent, the Third Circuit has
articulated eight non-exclusive factorsctansider when decidg whether to admit
evidence as “reliable” under Rule 702 dvaubert

(1) whether a method consists of a testable hypothesis; (2) whether the
method has been subject to peeraewi(3) the known or potential rate

of error; (4) the existence and m@nance of standards controlling the
technique’s operation; (5) whetheetmethod is generally accepted;

(6) the relationship of the teclouie to methods which have been
established to be reliable; (7) thealifications of the expert witness
testifying based on the methodologyxd (8) the non-judicial uses to
which the method has been put.

United States v. MitchelB65 F.3d 215, 235 (3d. Cir. @) (citation omitted). “[A]
district court should take into account all oé thactors . . . as well as any others that are
relevant.” In re Paoli 35 F.3d at 742.

For the reasons set forth below, the eight factors articulated by the Third Circuit
weigh in favor of excludingr. Davies'’s testimony regarding his humidity treatrm@nt.

[1] Whether a Method Consists of a Testable HypothesisThe first factor,
“testability,” asks whether tharoposition at issue is “caplabof being proved false.”
Mitchell, 365 F.3d at 235. The Court in this easust consider whether the premises on
which the humidity test relies@atestable or actually teste@he relevant premise in this
is case is whether one can determine thatlon of povidone ahcrospovidone in
Mylan’s bead by subjecting the bead to se6ond exposure of %9RH. This premise

'® The Court’s finding pertains solely to the uséof Davies’s self-creatl humidity treatment

for the purpose of identifying povidone acispovidone in Mylan’s ANDA product. The
Court’s analysis does not extend to the use ofithityrexposure testing in other contexts and for
other purposes.
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could be falsified if the same test were run on a beasewine location of the povidone
and crospovidone vgsknown, and the test failed to identify the povidone and
crospovidone. Mylan notes that. Davies could have tested Plaintiffs’ product, where
the location of the stabilizing coat was kmgwo determine whether the humidity test
worked. The Court agrees that this woldde been a helpful control test, had Dr.
Davies performed it’ Dr. Davies did run “control &s” on dry tablets containing some
of the ingredients in Mylan’s beads. Hoxee, the dry mixed compacts he used were
quite different from Mylan’s beads, which memanufactured using wet granulation and
spheronization. Thus, these “control teste? of limited utility. The Court therefore
concludes that it is theoretically possiblgdst Dr. Davies’s hypothesis, but no such
testing has been done.

[2] Whether the Method Has Been Subject to Peer ReviewDr. Davies’s
humidity treatment test has never been pegewed or publishedDr. Davies could not
point to a single peer-reviewed, academic papwhich short expose to humidity was
used to determine whether a pharmaceuticadyoct had a layer or coat. JA 416:11-15.
Indeed, the scientific literature is devoidasfy reference to humidity experiments as a
method to determine the chemical composition of a pharmacemtozhlict. JA 864:2-5.

[3] The Known or Potential Rate of Error. Dr. Davies made no effort to
guantify the rate of error associated with lugnidity treatment test. He did not provide
any data that would allow anybody else to difiathe rate of error inherent to his test.

[4] The Existence and Maintenance oftandards Controlling the Technique’s
Operation. Dr. Davies provides nebulous starg$afor controlling the operation of his
humidity test. Dr. Davies exposed Mylan’sabis to an arbitrargmount of humidity,
90% RH, for an arbitrary amount of timepproximately 5 seconds. The 90% humidity
figure selected by Dr. Davies was not substardibteany sort of scientific explanation.
JA 865:19-23. Dr. Davies did not describby 90% RH was superior to 20% RH or
95% RH, for example. Similar] Dr. Davies provided no mmtific explanation for why
five seconds was the appropriate exposure tifvben asked, he maly stated that “I
felt that just 5 seconds would bppropriate.” JA 222:17-19pe alsaJA 864:13-865:23.
The fact that Dr. Davies provided almostexplanation for the parameters he used for
his humidity treatment supports exding evidence of the testingee Elcockv. Kmart
Corp., 233 F.3d 734, 747-48 (3d Cir. 20q9jecting expert methodology that was
“never explained . . . in rigorous detail”).

[5] Whether the Method Is Generally Accepted Dr. Davies’s humidity test is
not generally accepted by the scientific commity. There is no scientific community
that generally accepts the use of humidity treatments for the purpose of identifying
specific chemical amponents and their spatiafangement in pharmaceutical

" Mylan argued that Dr. Daviestecision not to run the humiditgst on Plaintiffs’ product was
telling as to the test’s valigit The Court declines to make such an inference with respect to
Plaintiffs, as none of the parties in this casese to perform any of their tests on Plaintiffs’
product.
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compositions. JA 952:19-22. In fact, Dr.\Des was not aware of any other scientist
having used a humidity test to determinesttier a pharmaceutical product had a layer or
a coat. JA 415:5-9. Dr. Davies did padiatone publication that discussed the use of
humidity exposure in exploring “the effeat excipients on the ketics of dehydration

and hydration.” JA 2392; JA 414:9-415:4. Howevéhe fact that another scientist
exposed pharmaceutical ingrewts to humidity to expke completely unrelated
properties does not save Dr. Davies’s applicatf his humidity treatent in this case.
SeeReliance Ins. Co. v. Keystone Shipping, @062 F. Supp. 2d 181, 190 (S.D.N.Y.
2000) (rejecting “unorthodox and unproven” hggtion of standard technique). Finally,
Plaintiffs argue that the humidity treatnéest is based on well-known scientific
principles, like the fact that different materiadsct differently to water. Pls.’ Br. at 2.
While it is undoubtedly trughat different molecules cdravedifferent reactions to

water, Dr. Davies provided no support foe gproposition that one can identify molecules
based ortheir different reactions to watemhus, the Court cannot conclude that
humidity tests are generally accepted for that purpose.

[6] The Relationship of the Techngue to Methods Which Have Been
Established to Be Reliable Methods which have been established to be reliable do not
support the reliability of Dr. Davies’s hunilig treatment test. The premise underlying
Dr. Davies’s humidity treatmeimd that components in@harmaceutical composition can
be identified based on theirfidiring reactions to humidityWell-established chemical
composition tests such as Raman, ToF-SIk®#l ATR-FTIR are premised on entirely
different scientific principles, and thus lend support to Dr. Davies’s method. Existing
humidity exposure tests have never been tsédentify components a pharmaceutical
composition.SeeJA 414:9-416:7. Thus, this factweighs in favor of exclusion.

[7] The Qualifications of the Expert Witness Testifying Based on the
Methodology. None of the parties dispute Dr. Davies’s qualifications.

[8] The Non-Judicial Uses toWhich the Method Has Been Put The humidity
treatment test has not been fmany non-judicial uses. Hact, the test has never been
used outside the context of this caSeelA 415:23-416:7. This factor therefore weighs
in favor of exclusion.See Mike’s Train Houséc. v. Lionel, L.L.G.472 F.3d 398, 408
(6th Cir, 2006) (noting that &hfact that the “methodology was created for purposes of
litigation further supports our conclusion tljlte testimony] was not reliable under
Daubert).

Overall, the eight factors set forth by ther@hCircuit weigh in favor of exclusion.
Dr. Davies’s humidity test is not used by #eentific community. It is neither peer-
reviewed nor published. Theers no known rate of erroit is not controlled by rigorous
scientific standards and itmot grounded in well-establistienethods. All the evidence
before the Court suggests that Dr. Daviestextthe test purely for this case. And the
proponents of the expert testimony are the only ones who vouith feliability. In
short, upholding the reliability of Dr. Davigsshumidity test wouldllow the very abuse
thatDaubertand its progeny aimed to remedy. h&l abuse is the hiring of reputable
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scientists, impressively credentialed, to tgdifr a fee to propositions that they have not
arrived at through the methods that they use when they are doing their regular
professional work [and instead, merely paysugh scientists] to ge an opinion helpful

to one side in a lawsuit.Braun v. Lorillard Inc, 84 F.3d 230, 235 (7th Cir. 1996).

2) Fit

If an expert’s methanlogies satisfy th®aubertstandard for reliability, the Court
must still determine whetherahevidence actlig supports, or “fits,” the expert’s
conclusions.See Gen. Elec. Co. v. JoinéR2 U.S. 136, 146 (1997)) re Human Tissue
Prods. Liab. Litig, 582 F. Supp. 2d 64457 (D.N.J. 2008)Daubertexplains that “fit’

Is not always obvious, and scientific validit one purpose is not necessarily scientific
validity for other, unrelated purposedDaubert 509 U.S. at 591. Thus, “even if an
expert’'s proposed testimony constitutes scienkihowledge, his or her testimony will be
excluded if it is not scientific knowlgg for the purposes of the casén’re Paoli 35

F.3d at 743.

The Court finds that Dr. Davies’s humpdiiest does not “fit” with the factual
issues in this case. Whiteimidity tests may be scientiéilty valid for some purposes,
such as exploring “the effect of excipismon the kinetics of dehydration and hydration,”
JA 2392, that does not make the tests vialicbther, unrelated purposes, such as
identifying specific chemicalomponents in aompound. At most, the humidity
treatment test shows that portions of Mytabead absorb watehen exposed to a
certain level of humidity. The ability of Mytés bead to absorb wex, however, is not in
dispute. Rather, the issue in dispute is Waethere is a layer of materials in Mylan’s
beads between the core eletnamd the delayed release ting. Dr. Davies’s humidity
treatment test is not a scientifically vatitethod for making that determination.

3) Conclusion

For the forgoing reasons, the Courticludes that Dr. Davies'’s testimony
regarding his humidity treatment testylan’s ANDA product does not meet the
Daubertstandard and the requirementsafle 702. Accordingly, Mylan’®aubert
motion iISGRANTED.

iii.  Even if Dr. Davies’'s Humity Test Met the Daubert
Standard, the Test Woulbt Support a Finding that
there Is a Stabilizing @at in Mylan’s Product

1) The Humidity Test, Standing Alone, Does Not
Show that There Is a Stabilizing Coat in Mylan’s
Product

Plaintiffs introduced evidence that pori®of Mylan’s bead darken after being
exposed to humidity. Based tmat evidence, Plaintiffs ethe Court to conclude that
there is a stabilizing coat in Mylan’s beantsbetween each bead’s core element and its
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delayed release coating, comprised of povedand crospovidone. The Court declines to
take such a large logical leap.

Dr. Davies posits that portions of Mylarbgads darkened afteumidity exposure
because those portions are comprised of mmadand crospovidonddowever, reaching
this conclusion requires accepting a stringtbier premises, includg that (1) povidone
and crospovidone are the mbsgroscopic materials in Mgn’s bead, (2) when exposed
to 90% RH for 5 seconds, povidone and poydone absorb momgater than any other
ingredient in Mylan’s bead, (3) because plwne and crospovidone absorb more water
than any other ingredient Mylan’s bead, povidone ar@mtospovidone will swell more
than any other ingredient in Mylan’s be#4 because povidone and crospovidone swell
more than any other ingredient in Mylatsad, the povidone amtospovidone portions
of the bead will darken more than amtyrer ingredient in Mylan’s bead.

Dr. Davies’s theory is attenuated, butith is some support for it. First, the
Salameh article cited by Dr. Davies notes that povidone and crospovidone tend to darken
In response to humidity. Seuw, in the “compacts” thatiDDavies used in his control
experiment, the povidone and crospovidpoeions darkened me than the other
ingredients when exposed to 90% RH for 5 sélso While this isomewhat compelling,
Dr. Davies’s compacts were not made the saae as the Mylan beads, so they may not
function as a good control. For example, Davies used dry mixes of powders instead
of granulating and spheronizing the materiatsthe active ingredient and the povidone
did not have a chance to intimatehix. JA 451:15-24. In addition, the compacts did not
include all of the excipient®und in the Mylan’s bead cofsuch as sodium chloride),
which could impact water absorption. JA 991:18-20.

Although Dr. Davies’s theorprovides one possible egplation for the selective
darkening in Mylan’s bead, ¢ine are other possible reasdémsthis darkening. Mylan
proffered two alternative theories. Filstylan suggested thatéHocalized darkening
could be a consequence of véioas in density in differerdreas of the bead. According
to Mylan, the materials insidbe beads are not likely to have a uniform density because
the materials were spheronized during thaufiacturing process. The darkening in the
beads could be a result of the fact that tkssse areas of the beallsorbed more water
than the denser areas. SetoMylan suggested that tdéference in water absorption
could be a result of the fact that the cooatains amorphous APIl. Amorphous materials
are more hygroscopic than crystalline matkstiso this couléxplain why certain
portions of the bead absorbetre water than others.

The amount of the samples tliarkened in mosif the images is more consistent
with Mylan’s theories thawith Dr. Davies’s theory Povidone an@rospovidone
together comprise 17% of the materiald/iylan’s ANDA product. JA 958:10-12; JA
959:10-13. However, more than 17% of s#aenples darkened in the majority of the
images. JA 971:14-17. In fact, someDof Davies’s “after” images of a Mylan bead
show darkening across the entire bead, or in different ar¢las b&ad, rather than just
the outer region around the surface. Darkening acrognthie bead, or darkening in
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different areas of the bead, are both consistéhtthe notions thathe portions of the
bead that are darkening are less denseandhtain amorphous API. JA 964:11-21; JA
3521-22; JA 3525-26; JA 965:1184; JA 3529-30; JA 3531-32.

On balance, the Court finds Mylan’s thi&s to be more plausible than Dr.
Davies'’s theory. Accordingly, the Court fimthat the humidity test, standing alone, does
not show that there is a stabitig coat in Mylan’s product.

2) The Humidity Test, When Evaluated in Light of
the Other Tests Conducted, Does Not Show that
There Is a Stabilizing Coat in Mylan’s Product

The results of the humiditiest, standing alone, are extremely questionable.
However, there is no reason to rely on theults of the humidity & when Raman, ToF-
SIMS, and ATR-FTIR data are available. ef@ourt finds these tests to be eminently
more reliable for two reasons.

First, these three tests are all widalycepted by the scientiftommunity. Raman
and ToF-SIMS, for example, have been usedlecades and have been extensively peer-
reviewed. JA 622:25-623:6; JB80:16-631:1; JA 784:19-782. Similarly, ATR-FTIR
is “widely used in the idustry,” even according to Dr. Davies. JA 126:20.

Second, the Raman, ToF-SIMS, and ATRTests are far more sophisticated
and far more precise than Dr. Davies’s humiditst. Each of these three techniques uses
state of the art “fingerprint” technology thataapable of identifying every molecule in a
composition and where that moléeus located in relation tihe others. Even Dr. Davies
acknowledges that these are appropriats festdetermining the chemical composition
and spatial distribution of moleculesarpharmaceutical compten. JA 126:13-
127:10. Dr. Davies’s humidity test, in coat, does not provide chemical information
regarding the components iretbead. JA 962:18-24; JA 965:15-21; JA 954:19-955:5.
Instead, Dr. Davies relies on a series of assumptions to reachrtblusion that the
images he generated showewigdone. Even if the Coursaumes that the humidity test
can accurately identify povidonehere is no allegation that themidity test is capable of
identifying any other molecules ampharmaceutical composition.

Accordingly, it makes little selego rely on the results the humidity test when
Raman, ToF-SIMS, and ATR-FTIR test resualts available. Frankly, it would be a bit
like trying to tell the time of day by estinmag the position of the sun when you could
just look down at your watch.

3) Dr. Davies’s Testimony that Mylan’s Product
Has a Stabilizing Coat Was Not Credible

There are two reasons that the Coudtrabt find Dr. Davie's testimony that
Mylan’s product has a stabilizing coat to be credible.
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First, Dr. Davies performed his humidity test shortly before his expert report was
due, and only after a litargf other testing methods had failed to demonstrate the
presence of a stabilizing coat in Mylan’s prodiicDr. Davies was asked by the Court
why he waited until March 2011 to conduce thumidity test, whehe knew, in the
October and November 2010 time frame, thatvhe looking for a layer of povidone and
he knew that none of the traditional testmgthods could detect povidone. JA 255:11-
260:13. In response to the @os questions, Dr. Davies stat that he was running up
against discovery deadlines, report dead|iaesl production deadks, which prevented
him from running the test eartie JA 259:23-260:13. Hower, none of these deadlines
prevented Dr. Davies from running the otbix tests first, and Dr. Davies later
acknowledged that the humidity tests could beedio a day. JA 257:22-25; JA 261:6-9.
The Court did not find Dr. Davies’s testimonyagding the timing of the humidity test to
be credible. The Court finds that it is mdékely than not that DrDavies only created
the humidity test because the litany of ottests that he performed failed to yield the
desired result.

Second, the Court did not find Dr. Davetestimony that Mylan’s product has a
stabilizing coat to be credible because Dr. Baviimself testified that he did not expect
any of the componenis Mylan’s beads to iteract to form amn situlayer. In this case,
all of the ingredients in Mylan’s tablets are known. Dr. Davies reviewed the list of
ingredients used in Mylan’s product andittbnot explain how those ingredients might
interact to form a layer. JA 394:11-20. fact, Dr. Davies signed a declaration stating
that he did not expect that any of thenpmnents in the Mylas’beads to interaat situ
to form a stabilizing coat. JA 394:22-25ltlfough Plaintiffs are not required to provide
any explanation for how thaleged layer might forrm situ, Dr. Davies’s complete
inability to provide any explation for how these components might interact makes his
finding that there is a layer less believable.

2. Plaintiffs Failed to Prove that the Alleged Stabilizing Coat “Keeps
Migration of Core Materials to a Minimum Such That the
Interaction of Core Materials With Coating Materials Is Reduced
or Prevented”

In addition to proving that Mylan’s ANDAroduct has “a layer of material(s)
between each core element and its modifiéshse coating,” Plairffs must show that
this layer is what “keeps the migrationaaire materials to a mimum such that the
interaction of core materials with coatingaterials is reduced or prevented” (the
“migration limitation”). Warner Chilcott Labs. Ireland2011 WL 2971155, at *7.

18 On October 20, 2010, Dr. Davies perforneguical microscopy, SEM analysis, and ToF-
SIMS on the Mylan ANDA product. JA 403:12-15A 404:7-9. On November 10, 2010, Dr.
Davies performed Raman spectroscopy and AFMyars on Mylan’s product. JA 410:7-12.
On March 2 and 9, 2011, Dr. Davies perfod#€lR-FTIR analysis of the Mylan ANDA
product. JA 413:1-4. It was not until March 10, 2011 that Dr. Davies first performed the
humidity test. JA 413:15-21.
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Dr. Davies conducted dissolution studesMylan’s ANDA product and found
that it meets the dissolutiorosage stability limitations set fith in the ‘161 Patent.
Mylan does not dispute these results. Ritis argue that a stabilizing coat would
minimize the migration of core materiddg virtue of its presence, and that the
dissolution studies are sufficient to prabhat Mylan’s product meets the migration
limitation. JA 327:4-12 JA 178:19-179:10. The Court disagrees.

The Court finds that Plaintiffs must offevidence that thstabilizing coat is
causing Mylan’s product to have the ragudi dissolution stability. The migration
limitation itself requires that Plaintiffs prowausation. According to the Court’s claim
construction, Plaintiffs must prove that My’s product contains “a layer . . . which
keeps the migration of core teaals to a minimum . . . dbat” the dissolution stability
limitations are metWarner Chilcott Labs. Ireland2011 WL 2971155t *7. In other
words, it is not enough that Plaintiffs shtwat the product has a layer and meets the
dissolution stability limitations. Rintiffs must also show th#éte layer is the reason that
the product is stable. A stfibing coat is just one posse way of creating dissolution
storage stability. One could imagine a sitain which the requed dissolution stability
was achieved by other means (for examipjechanging the composition of the delayed
release coating, by changing the compositf the core, by changing the desiccants
used, etc.). In that situation, dissolutgiodies would not be a good proxy for the
migration of core materials, because the coaterials might not bmigrating at all.

Plaintiffs did offer some asience that the stabilizing abminimizes the migration
of core materials (thus causing Mylan’s puotito have the required dissolution storage
stability): Plaintiffs pointed tamages of Mylan’s bead that showed that there were core
materials abutting the delayed release ogatiJA 22423-225:23; JA660:17-20; JA
2020. But these images coutttan one of two things. Thepuld mean, as Plaintiffs
suggest, that the core matesialere initially in the middle of the bead, but slowly started
to migrate out. Or they could mean, as Niysaiggests, that there were core materials
adjacent to the delayed release coatingesihe moment the beads were manufactured.

There is no support for Ptaiffs’ theory. Dr. Davieprovided no evidence to
support his opinion that large particles ofiglrlactose, or other excipients abutting the
delayed release coating migrated through thkilsting coat. JA 560:1-5. There is some
support for Mylan’s theory. First, Mylasitheory is consistent with the bead
manufacturing process. Second, Mylan’sriRa and ToF-SIMS data show that the
particles of core materials are quite large) Blylan’s experts testified that the particles
would be too big to diffusthrough a coat. JA 956:12-958:5; JA 970:22-971:6; JA
1007:17-1008:3.

The Court finds that, on balance, Mylae¥planation is the more plausible of the
two. Therefore, the Court finds that Pldifstifailed to prove thaany alleged stabilizing
coat “keeps migration of core materials tmmimum such that thimteraction of core
materials with coating matergais reduced or preventedWarner Chilcott Labs.

Ireland, 2011 WL 2971155, at *7.
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3. Conclusion

For the reasons set forth above, the Conddithat: (1) Plaintiffs failed to prove
that Mylan’s ANDA product has “a layer of mesial(s) between eaatore element and
its modified release coating”; and that Raintiffs failed to prove that the alleged
stabilizing coat “keeps the mafion of core materials @ minimum such that the
interaction of core materials with caagi materials is reduced or preventetlvarner
Chilcott Labs. Ireland2011 WL 2971155, at *7.

Accordingly, the Court concludes tHalaintiffs failed to prove, by a
preponderance of the evidence, that M}gaANDA product infringes the 161 Patent.

C. IMPAX'S ANDA PRODUC T DOES NOT INFRINGE THE '161
PATENT

Plaintiffs assert that Impax’s ANDA produafringes claims 1-3, 5, 10, and 16-22
of the '161 Patent. SF | 35.

Impax’s ANDA product, like the Doryx Tablet comprised of a series of seeds
that have been compressed into tabléte parties agree thtte seeds have a
doxycycline hyclate core and a delayel@ase coating. The primary issue for
infringement is whether Impax’s ANDA producontains a “stabilizing coat.” If the
Court finds that Impax’s product conta@s$stabilizing coat,” then Impax’s product
infringes the '161 Patent. Consistent witlstGourt’s claim construction, to prove that
Impax’s product contains a “stabilizing coat,” Plaintiffs must show that the product has:

[A] layer of material(s) between eacbhre element and its modified release
coating, which keeps the migration of conaterials to a minimum such that the
interaction of core materials with dogy materials is reduced or prevented.

Warner Chilcott Labs. Ireland2011 WL 2971155, at *7The parties also dispute
whether Impax’'s ANDA product providéke required dissolution stability.

For the reasons set forth below, the Courd$i that Plaintiffs failed to prove, by a
preponderance of the evidence, that IRip@ANDA product infringe the '161 Patent.
Specifically, the Court finds that Plaifi§ failed to prove that: (1) Impax’s ANDA
product has “a layer of material(s) betweeaheeore element and its modified release
coating”; and that (2) the alleged stabilizingittkeeps the migration of core materials
to a minimum such that the iméetion of core materials wittoating materials is reduced
or prevented.”"Warner Chilcott Labs. Ireland2011 WL 2971155, at *7. The Court finds
that Plaintiffs met their burden of provitigat Impax’s product provides the required
level of dissolution storage stability. Howve, this does not change the Court’s overall
finding that Impax’s ANDA product is non-infringing.

1. Plaintiffs Failed To Prove ThatImpax’s ANDA Products Has “A
Layer Of Material(s) BetweenEach Core Element And Its
Modified Release Coating”
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Plaintiffs assert that Imp& ANDA product has a “stabiliag coat.” Specifically,
Plaintiffs allege that each seed in Im@RANDA product has a # 6 micron layer of
materials between its core element and ibglifired release coating, comprised of an
“HPMCP (HP-50)-derived materidf’and an enrichment of talSeeJA 498:20-23; JA
314:11-325:5.

The Court finds that Plaintiffs failed fwove that Impax’s ANDA product has “a
layer of material(s) between each core @atand its modified release coatingVarner
Chilcott Labs. Ireland2011 WL 2971155at *7. The Court makes this finding for three
reasons. First, it is undismat that Impax does not apgystabilizing coat to its ANDA
product. Second, five widely-accepted stigc testing methods failed to show the
presence of a stabilizing coat in Impax’s unaiteseeds. Finally, the one, novel acetone
wash test that Plaintiffs rely on does nat\y# that there is a stiéibing coat in Impax’s
product. Each of these findings is explained in greater detail below.

a. Impax Does Not Apply a StabilizqnCoat to its ANDA Product

It is undisputed that Impax does nopbpa stabilizing coato its ANDA product
during the manufacturing proces3$A 346:19-25, JA 347:5-6.

The manufacture of Impax’s product takes placthree stagesin the first stage,
Impax makes core seeds by mixing, extrudangj spheronizing a mixture of the active
ingredient (doxycycline hyclate) and other gxents. JA 1185:18186:9; JA5103.

In the second stage, a delayed releasengpmixture is created and sprayed onto
the active core seeds. JA86:11-1187:10. The procefss creating and applying the
delayed release coating was designed to ensure that the coating is a substantially uniform
mixture of the following four ingredient$l) HP-50; (2) hydroxypropyl methylcellulose
(“HPMC™); (3) triethyl citrate; and (4) talcJA 1188:9-1189:13, JA 1196:16-1197:20; JA
1186:11-1187:10; JA 5103. TExhieve this uniformity, Impafirst makes a mixture that
is 70% acetone and 30% watdA 1186:15-18; JA 1187:12-88:3; JA 5103; JA 4749.
Impax then adds dry powders of HP-50, HPM@d triethyl citrate to the liquid. JA
1186:19-22. This new mixture is vigorousiyrred for at least ten minutes, until all three
powders are successfully dissolviadhe liquid (the mixture is stirred so aggressively
that the stirring creates a vortex). JA 4734 1186:11-1187:1QJA 1196:16-1197:20;

JA 4751. Impax then adds talc t@ tmixture, while maintaining the vigorous
mechanical stirring for at least another temues. JA 1196:16-1197:20; JA 4751. Talc
Is insoluble in acetone and water, so the stydisburses the talc particles, but does not
dissolve them. JA 4751-52; JA96:16-1197:20. Once tiac particles have been
evenly distributed throughout the mixtutke entire mixture is sprayed onto the core
seeds.ld. After the mixture is applied, the aoae and water evapoeatieaving behind

an even layer of delayed release coatingosunding the seeds. JA 1187:20-1188:3.

In the final stage, the delayed releassdseare blended with a mixture of inactive
ingredients, and that mixture is compressgd 75 mg, 100 mg at50 mg tablets. JA

1Y HP-50 is a type of HPMCP. HereinaftelPMCP (HP-50) will be referred to as “HP-50.”
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1189:15-1190:4; JA 5103. Once Impax’s tablete made, they aregkaged in a sealed
container with a desiccant. JA 1192:17-109.

b. Five Widely-Accepted Scientifi€esting Methods Did Not Show
the Presence of a Stabilizing Comt Impax’s Unaltered Seeds

Five widely-accepted scientftesting methods did nehow the presence of a
stabilizing coat in Impax’s product. Thesee testing methods are: (1) ATR-FTIR; (2)
ToF-SIMS; (3) SEM/EDS; (4) opticahicroscopy; and (5) AFM.

The Court finds that each of these fivetieg methods is scientifically reliable,
and that the test results as a whole demoeestinat there is no stabilizing coat in Impax’s
product. The Court specifically finds thaTR-FTIR, ToF-SIMS and SEM/EDS data
affirmatively show that theris no stabilizing coat in Impés product. The ToF-SIMS,
SEM, optical microscopy, and AFM tesisnducted by Dr. Daviesn Impax’s unaltered
seeds further confirm thétere is no stabilizing coat.

I. ATR-FTIR Testing

The ATR-FTIR technique usdight to determine the @mical composition of the
material that the light is hitting. JA71:24-173:3; JA 299:2300:1. An ATR-FTIR
spectrum contains characteristic peaks @natunique to the chemical being analyzed,
similar to a fingerprint.ld. The ATR-FTIR technique igeer-reviewed, scientifically
accepted, and routinely used in the indufor determining the structure of
pharmaceutical compositions. JA 413:8-11; JA 4902-27.

Dr. Andre J. Sommer, Impax’s ATR-FTIR mett, is the co-dealoper of the ATR-
FTIR imaging technique and has been wagkwith the technique since 1985. JA
1087:20-1088:2. Dr. Sommer is the Dikodf the Molecular Microspectroscopy
Laboratory, where his rearch focuses on materials characterization and the
development and application of molecular ragpectroscopies for surface analysis. JA
1086:5-15. The Court qualified Dr. Sommeraasexpert in ATR-FTIR spectroscopy and
ATR-FTIR imaging. JA 1091:2-7.

Dr. Sommer performed ATR-FTIR analy®n Impax’s seeds. JA 1099:17-
1100:15. To prepare the samples of Ixipgeeds for ATR-FTIR imaging, Dr. Sommer
supervised the removal of the delayed relsasels from Impax’s tablets, the selection of
sample seeds for analysis, and the cross-seatjf the seeds using a microtome. JA
1104:5-1105:4. Dr. Sommernmpermed ATR-FTIR analysis on two locations on five
different seeds. JA 1106:3-5. Dr. Somiséechnique collectethore than 16,000
individual infrared scans over an areapproximately 200 by 200 microns of a cross-
sectioned seed. JA 1099:17-1100:15. Sbmmer used a technique that has the
resolution to detect features that are thss one micron thick. JA 1115:1-12.

Dr. Sommer’s data clearly shows thagr is no stabilizing coat in Impax’s
product. All of Dr. Sommer’s images shaat Impax’s seeds have a single, well-
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defined delayed release lay&ee, e.g.JA 4829; JA 481; JA 4834; JAM836. The talc-
specific images show that talc is randomigtributed throughout the delayed release

layer. See, e.g.JA 1107:15-1109:5; JA 4836; JA 483K 4829; JA 4831 None of the
images show a concentration of talc near the clate Similarly, the HP-50 specific

images show that HP-50 is distributed in a fairly uniform manner throughout the delayed
release coatld. There is no evidence in any of the irra@f a separate layer of “HP-50
derived material” inside or outside oktlelayed release coat. JA 1091:18-1092:4.

The Court found Dr. Sommer’s testimony redjag ATR-FTIR to be credible and
well-supported. The Court found Dr. Sonmagrocedures to be reliable enough to
produce accurate results. The Court found Dr. Sommer’s ATR-FTIR data to be
extremely reliable, as the tanque he used had high selectivity, sensitivity, and spatial
resolution. The Court finds that an ATR-FTilRaging technique that can detect features
of less than one micron has the necessaryut®o to detect the existence of a 4 to 6
micron layer of talc and other materidlsDr. Sommer's ATR-FTIR data consistently
and overwhelmingly reflect the absence of sadayer in Impax’s product. In fact, Dr.
Sommer’s data showed that tteucture of Impax’s seed identical to the structure
created during the manufacturing processor@ seed surrounded by a single, delayed
release coating.

ii. ToF-SIMS Testing

As explained in more detail above, ToORVE is a surface analigstechnique that
measures the top few molecular layers glurface and provid@sformation about the
chemistry of that surface. JA 1028:15-88¢ alscsection [I(B)(1)(b)(ii). ToF-SIMS
has been used for decades and is widebepted by the seigfic community. Id.

Dr. Rana Sodhi, Impax’s expert on T&IMS, runs a surface analysis research
facility at the University offoronto. JA 1022:25-1023:10A 1025:5-7.Dr. Sodhi has
published approximaty 30 scientific papers in peeesviewed journals focusing on the
use of ToF-SIMS. JA 1025:8-13. He haspared or supervised the preparation of
samples for ToF-SIMS testing hundredgiofes and has analed such samples
thousands of times. JP023:23-1024:11. The Court quad Dr. Sodhi as an expert in
surface analysis, specificalloF-SIMS. JA 1026:12-17.

Dr. Sodhi conducted a ToF-SIM#halysis of Impax’s seeds. First, he obtained
ToF-SIMS reference spectra and identifidcracteristic peaks for each of the
ingredients in Impax’s seedsA 1028:11-14; JA 1032:20-23; JA 1035:17-1036:6; JA
5038-56. Next, Dr. Sodhi praped sample seeds for testiby extracting the seeds from
an Impax tablet, mounting the seeds inrrgand cutting the seeds to expose a cross-
section close to the equator. JA 1033:19J421033:25-1034:6JA 1034:7-17. Dr.
Sodhi followed this same proaa@ with three separate seed#\ 1034:14-23. Dr. Sodhi

20 The Court rejects Plaintiffs’ argument that Bommer could not distingsh talc from HP-50.
SeelA 362:24-364:8. As Dr. Sommexpained at trial, the absorpti strength for talc is over 7
times the absorption strength for HP-50, making t@adily distinguishable. JA 1111:9-1113:1.
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then conducted a ToF-SIMS analysis ontaltof seven different areas on the three
cross-sectioned seeds. JA 1034:14-23. sireof the areas was a minimum of 150 by
150 microns, and spanned the surface from the albthe way to the outer surface of the
delayed release coating. JA 1043:25-1044/441044:13-16; JA807; JA 4810. Dr.

Sodhi used a high spatial resolution, whichva#d him to image features as small as 0.2
microns. JA 1036:11-19. Dr. Sodhi generatedges that isolated various materials in
the seed, including talc and HP-50. JA 1038:15-21.

Dr. Sodhi’'s data clearly shows that theradsstabilizing coat in Impax’s product.
All of Dr. Sodhi's images show that Impaxseeds have a single, well-defined delayed
release layerSeelA 4806-10; JA 5059-67. The tadpecific images (associated with
the magnesium peak) show that talc isrthsted throughout the entire delayed release
layer. JA 4806-07; JA 1037:17-25; JA3B016-1040:4, JA 1041:5-9. There is no
evidence of a talc-enrichdalyer around the cordd. Similarly, the HP-50 specific
images (associated with thetphlate peak) show that there was a uniform distribution of
HP-50 across the delayed release layer. JA:10417. There is no evidence of any
layer of “HP-50 derived material” anywherelmpax’s seeds. JA 1041:10-17; JA 4807.
In fact, there is no evidence of any layegardless of composition, inside or outside of
Impax’s delayed release coatingA 1046:4-18, JA 1052:17-1053:3.

The Court found Dr. Sodhi’s testimony rediag ToF-SIMS to be credible and
well-supported. The Court found Dr. Sodhgrocedures to be reliable enough to
produce accurate results. The Court found DdhBse ToF-SIMS data to be reliable, as
Dr. Sodhi analyzed multiple @as on multiple seeds and waedb generate precise,
chemically-specific images for each aféarhe Court finds that, if there were a 4 to 6
micron layer of talc and other materiaidmpax’s seeds, Te SIMS would have
detected it? SeeJA 1053:1-3. Instead, Dr. SodhiToF-SIMS data consistently and
overwhelmingly reflects the absence of sadhyer in Impax’s product. All of Dr.
Sodhi’s data showed that the structuréngbax’s seed was identical to the structure
created during the manufacturing processor@ seed surrounded by a single, delayed
release coating. JA 1027:4-25; JA 1027:4-22.

Dr. Davies also tested cross-sectioiragax seeds using ToF-SIMS. JA 350:6-
25. Dr. Davies’s ToF-SIM8ata did not show the presence of a stabilizing coat in
Impax’s seeds. JA 457:4-15A 463:21-24; JA 1032:10-19.

21 plaintiffs argue that no condalions about the absence of a Bizibhg coat can be drawn from
Dr. Sodhi’s analyses because TBRAS is a non-quantitative methade(, it provides no
information about the relative amounts of differergredients, only their psence or absence).
JA 242:25-243:13. However, there is no digpiitat ToF-SIMS cadetect the spatial

distribution of materialsyhich is at issue here.

22 Dr. Davies's criticisms that talc is poorlytdeted using ToF-SIMS is contradicted by his own
scientific publicéion, in which he reported the detectioitalc in a layer using ToF-SIMS,
relying on the same mass peak that @dI8 used. JA 1040:5-1041:4; JA 4898 (reporting
imaging of talc in clusters ramgj in size from 1 to 10 microns).
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lii. SEM/EDS Testing

SEM coupled with Energy Dispersive Spestopy (“EDS”) and imaging analysis
(“SEM/EDS imaging”) is a well-known, widg accepted analytical test methodology.
SEM is a high resolution imaging technigudhich scans a beam of electrons over a
sample surface to produce a high-resolutmage. JA 125:25-126:3; JA 301:21-302:8;

JA 3357. EDS analyzes elemtis that are emitted from a sdm/hen it is hit with an
electron beam. JA 1122:10-1123:3. EDS anslgiows for the idntification of the
molecules in a sampldd. Like ATR-FTIR imaging SEM/EDS allows for the
construction of maps that illustrate the spatial distribution of molecules in a compound.
Id. The Court qualified Impax’s expert, CBommer, as an expert in SEM techniques.

JA 1091:2-7.

Dr. Sommer conducted SEM/EDS imagimg three samples of Impax’s delayed
release seeds. JA 110@:8- To prepare the sampl&, Sommer removed the seeds
from Impax’s tablets and had them crosstiemed. JA 1104:12-1105:4. SEM/EDS
analysis and imaging was then used to magdbation and relativeooicentration of talc
in the cross-sectioned sampleJA 1106:15-18; JA 1123:18-1124:1. All of the EDS
maps show that talc is ramahly distributed throughout thentire delayed release coating,
not enriched near ¢hcore. JA 5011-19.

The Court found Dr. Sommer’s testimongaeding SEM/EDS to be credible. The
Court finds Dr. Sommer’s SEM/EDS data torb&able. The Court finds that, if there
were a 4 to 6 micron layer of talc and ath®aterials between trdelayed release coat
and the core in Impax’s seeds, SEM/EDS wldwve detected it. Instead, Dr. Sommer’s
data showed that the structure of Impaégd was identical to the structure created
during the manufacturing process.

Dr. Davies also conducted an SEM analydisross-sectioned Impax seeds. JA
302:9-14. Dr. Davies’'s SEM analysis showkdt Impax’s seeds had two parts: (1) a
core element, and (2) a single, outer delaytshse coating. JA 464:17- 22. Dr. Davies
was not able to detect the presence sthailizing coat based on his SEM images. JA
304:7-9.

iv.  Optical Microscopy

Dr. Davies conducted an tigal microscopy analysisf cross-sectioned Impax
seeds. JA 299:1-11. Dr. {das’s optical microscopy ima&g showed that Impax’s seeds
had two parts: (1) a coreeghent, and (2) a single, outdglayed release coating. JA
460:21-461:18; JA 299:1-16; J2862-63. Dr. Davies was not able to detect the presence
of a stabilizing coat based on his gptimicroscopy images. JA 461:12-18.

v. AFM Testing

Dr. Davies conducted an AFM analysis cross-sectioned Impax seeds. JA
461:23-462:1. Dr. Davies was not able to detect the presence of a stabilizing coat based
on his AFM analysis. JA 462:14-20.
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c. Dr. Davies’s Acetone Wash TeBloes Not Support a Finding
that There Is a Stabilizing Coat in Impax’s Product

Instead of relying on any of the fivadely-accepted testing methods described
above, Plaintiffs rely on a novel acetomashing method to shv that there is a
stabilizing coat in Impas ANDA product. Beforérial, Impax filed aDaubertmotion
seeking to preclude Dr. Daviéd®m testifying about thacetone washing method. The
Court reserved on tHeaubertmotion. For the reasons set forth below, the Court now
finds that Dr. Davies’s acetomeashing method does not meet BDeubertstandard. The
Court also finds that, even ifédlacetone washing method met Breubertstandard, the
test would not support a finding that theraistabilizing coat in Impax’s product.

The Court will address: (1) the methoalgy for and results of Dr. Davies’s
acetone washing method; (2) the reasonsthi@facetone washing method does not meet
theDaubertstandard; and (3) the reasons thatacetone washgnrmethod would not
support a finding that there is a stabilizingtm Impax’s product, even if it met the
Dauberttest.

i.  Dr. Davies’s Acetone Wash §ie Methodology, Testing,
and Results

In addition to testing Impax’s delayeelease coated seeds using the testing
methods described above, Dr. Davies sotmlnhalyze uncoated Impax seeds. Impax
did not have uncoated seedsidable, so Dr. Davies set out to remove the delayed
release coating from the seeds himself. JABQAO; JA 312:22-313; JA 468:13-469:1;
JA 3360-61. Dr. Davies determined tkta best way to remove the delayed release
coating was to wash the sedd a solvent that was 99% acetone and 1% water. JA
313:4-17. Dr. Davies placed fivielayed release coated seeda unal with 20 mL of the
solvent and had a technician “swirl” the vigl hand for 5 minutes. JA 307:1-10; JA
312:22-313:3; JA 468:13-469:1; JA 3360-6Additional tests were done in which vials
were swirled for 10 minutes and 20 minutdfie seeds were themsied twice using an
additional 20 mL of the solventlA 313:18-23; JA 3360-6%.

After performing the Acetone Wash, Dr. as analyzed the washed seeds using
ATR-FTIR and SEM* JA 314:11-13; JA 316:2-6Dr. Davies performed ATR-FTIR on
both unwashed and washed seeds. Dr. Dévstsonducted an AR-FTIR analysis of
the outside surface of unwashetpax seeds. JA 299:17-22. As expected, the ATR-
FTIR spectra of the unwashed seeds carthpeaks associated with HP-50 and talc,
components in Impax’s delayed release coatiifg.300:24-301:15; JA 2869. Dr. Davies
later conducted an ATR-FTIR analysis of theside surface of 18 washed Impax seeds.
JA 314:11-13; JA 316:2-6. Because Drvi2a designed the acetone/water solvent to
remove the delayed release coating, he explethat all of th components from the

23 The Court will refer to this pross as Dr. Davies's “Acetone Wash.”
24 The Court will refer to the angis of Impax’s washed seeds as Dr. Davies’s “Acetone Wash
Test.”
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delayed release coating woudd removed after the waskalving only the exposed core
seed. JA 314:11-21; JA 341:9-25. Howevtlee, ATR-FTIR spectra of the washed seeds
were not consistent with Impax’s core. 3M:11-21; JA 341:9-25; JA 2869; JA 3365.
Instead, the spectra had onalpassociated with HP-5@ié two peaks associated with
talc. JA 314:22-315:17; JA B8; JA 3365. Altbugh these peaks alappeared in the
spectra of Impax’s unwashed seeds, the @tibe HP-50 peak tthe talc peaks was
slightly different in Impax’s washed seeds: the talc peak for tisbedaseed was higher
relative to the HP-50 pealkld. Based on these results;. Davies concluded that

Impax’s seeds had a hidden stabilizing coat tas “enriched in talc.” JA 314:22-
315:11.

Dr. Davies also used SEM to analyzbkrhax seeds that had been washed and
cross-sectioned. JA 314:11-13; JA 316:3/4;322:2-11; JA 2869-81. Dr. Davies’s
SEM data showed that, after a 5-minute Acetone Wash, about two-thirds of Impax’s
outer coating had been removeth 316:16-317:7. The remaining layer was insoluble
in the acetone/water solveert/en after the washing predure was conducted for 10
minutes and 20 minutes. JA 318:14-22; 28:24-321:5; JA 2869; JA 318:25-320:1; JA
321:6-322:1; JA 2878. Because the renmgrayer produced spectra with an HP-50
peak, but did not dissolve as Dr. Daviegpected, Dr. Davies concluded that Impax’s
seeds had a stabilizing coat containing aR-%0 derived material."JA 323:24-325:5.

Based on this testing, Dr. Davies corgd that Impax’s seeds have a layer of
“HP-50-derived material” andn enrichment of talc beten each core element and its
delayed release coating, thus meeting thbkilsting coat limitaton of the '161 Patent.

ii. Dr. Davies’'s Acetone Wash Test Does Not Meet the
Daubert Standard

Impax filed a pre-triaDaubertmotion to preclude Dr. Davies from testifying
regarding his use of a 99:1 acetone:wateresdlto remove the delayed release coating
on Impax’s seeds. The Court reserved its decision opdbbertmotion, and admitted
the evidence during the trialithv the understanding that turt could later disregard
the testimony. After careful review ofdlevidence and the mon papers submitted by
the parties, the Court now finds that Dr.M#s’s Acetone Wash Test does not meet the
Daubertstandard. Specifically, the Court fintdhat the eight factors set forth by the
Third Circuit for evaluating the reliability afvidence weigh in faor of excluding Dr.
Daviegs’s Acetone Wash TeskeeUnited States v. MitchelB65 F.3d 215, 235 (3d. Cir.
2004):

[1] Whether a Method Consists of a Testable HypothesisDr. Davies’s
Acetone Wash Test does consist of a testapbothesis, but Dr. Dées made no effort
to test it: Dr. Davies did not run a siegiontrol test for his washing method.

%5 The Court's finding is limited to Dr. Daviesise of a 99:1 acetone:veatsolvent to remove
the delayed release coating on Impax’s se@ti® Court expresses no ofn about the use of
solvents to remove coatings, generally.
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[2] Whether the Method Has Ben Subject to Peer Review Dr. Davies’s
Acetone Wash Test has never been publisimedibject to peer review. JA 478:22-
479:17 (no peer-reviewed refae to support 99:1 acetonexsr solution). Dr. Davies
did reference a peer reviewed article wheret@ne was used to remove a coating, but it
was not an HP-50 coating. BA0:13-311:14; JA 3086 § 2.4.3.

[3] The Known or Potential Rate of Error. Dr. Davies made no effort to
guantify the rate of error associated wiih washing method. Hgid not provide any
data that would allow anybodlse to quantify the rate of error inherent to his method.

[4] The Existence and Maintenance oftandards Controlling the Technique’s
Operation. The standards controlling Dr. Davie&setone Wash Test appear to be
arbitrarily chosen or impresely executed. There appgém be no support from any
scientific sources for Dr. Davies’s decisiose a solvent comprised of 99% acetone and
1% water. In fact, Dr. Davies’s decisitmuse a 99:1 ratio runs contrary to the
recommendations in the HP-50 manufactwérochure. The manufacturer’s brochure
for HP-50 explicitly states #t HP-50 will not completelgissolve in 100% aceton&ee
JA 5146. The manufacturer’s brochure recands using a solvent that is 95% acetone
and 5% water, but Dr. Daviesas$e not to use this raticGee id. Similarly, Dr. Davies
did not use a mechanical stirring deviceany other method of uniform agitation.
Instead, the technicians who performed thgeeiments simply “swirled” the samples by
hand for 5, 10 or 20 minutesIA 1226:5-10. These are not the types of rigorous
standards that one would expect tatcol a precise scientific experiment.

[5] Whether the Method Is Generally Accepted Dr. Davies’'s Acetone Wash
Test is not generally accepted in the stfee community. JA467:8-11; JA0467:12-
468:12; JA 1205:17-20. In fact, it appetrat this method has never been used by the
scientific community at all.

[6] The Relationship ofthe Technique to Mettods Which Have Been
Established to Be Reliable Methods which have been established to be reliable do not
support the reliability of Dr. Davies’s Acetoli¢ash Test. In fact, Dr. Davies’s decision
to use a 99:1 ratio runs contrary to teeommendations in the HP-50 manufacturer’s
brochure.SeeJA 5146.

[7] The Qualifications of the ExpertWitness Testifying Based On the
Methodology. None of the parties dispute Dr. Davies’s qualifications, and the Court
finds that he is qualified to be an expentthe characterization of pharmaceutical
systems.

[8] The Non-Judicial Uses toNhich the Method Has Been Put Dr. Davies’s
method has never been usedsaie the context of litigatioff.

Overall, the eight factors set forth by thileird Circuit clearly weigh in favor of
exclusion. Accordingly, Impax’®aubertmotion iSGRANTED.

%6 Dr. Davies has used thisethod in prior litigations SeeJA 479:18-480:20.
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iii. Even if Dr. Davies’'s Acetone Wash Test Met the Daubert
Standard, the Test Woulbt Support a Finding that
there Is a Stabilizing @at in Impax’s Product

1) The Acetone Wash TeBies Not Show that
There Is a Stabilizing Ga in Impax’s Product

Dr. Davies’s testing showed that sometharound Impax’s core seeds did not
dissolve when the seeds wevashed in his acetone/watmlvent. According to
Plaintiffs, these test resulte@w that there is a hidden stahitig coat in Impax’s seeds.
According to Impax, these testsults show that the Acetone Wash failed to remove all
the remnants of the delayed release coatifige Court finds Impax’s explanation of Dr.
Davies’s test results to be far more plausible.

There is almost no support for Plaintiféssertion that the Acetone Wash Test
revealed a hidden layer. AllahPlaintiffs have shown isdhthere are some materials on
Impax’s seeds that did not dissolve in his acetmieent. Based solely on this failure to
dissolve, Plaintiffs concluded that cheaigin Impax’s seed®acted to form am situ
layer that performs a stabilizing function. T@eurt finds that Plaintiffs failed to proffer
enough evidence to support this enormous logical leap.

First, Plaintiffs completely failed to deonstrate that the alleged layer that Dr.
Davies “discovered” exists in an actual aicit Impax seed. JA 477:24-478:21. All of the
testing on Impax’s intact seeds, includidigtlae testing conductelay Dr. Davies, showed
that there is no intermediate layer ingax’s product. Impax’s ATR-FTIR, ToF-SIMS,
and SEM/EDS data showed that there waaduhtional layer inside or outside of the
delayed release coat. In additiom, Davies’s own SEM, ToF-SIMS, optical
microscopy, and AFM analyselowed that there was no additional layer in Impax’s
unwashed seeds. JA 304:7-9; JA 466:25-36The Court finds these tests to be far
more reliable, as they did not chemicallyphysically alter Irpax’s product before
analysis.SeelJA 1051:8-23; JA 1093:10-20; J¥13:18-1214:5)JA 4560-62.

The fact that Dr. Davies’s SEM analysisan unwashed seed did not show the
presence of a layer is especially compellily. Davies’s SEM analysis was just an
imaging technique; Dr. Davies made detmations about the composition of the
samples based purely on a visual inspeatioms SEM images. In high resolution
images of washed seeds, for example, Dr. &asaid that he could “clearly see the flat
plate-like crystals of talc,” which is how ldetermined the dimensions of the alleged
stabilizing coat. JA 317:16-17. But, if tleewere a stabilizing coat in Impax’s seeds,
these “flat plate-like crystals of talc” shouldvesbeen just as visible in images of the
unwashed seeds. JA 304:7-9; JA 464:17-PRRe fact that Dr. Davies did not “clearly
see” this concentration of talc before coaiihg his Acetone Wash strongly suggests that
therewasno concentration of talc befohre conducted his Acetone W&ShJA 317:16.

2" When Dr. Davies first conducted SEM on Immamhwashed seeds, he was unable to identify
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Second, the eviden@xerwhelmingly suggests thattimaterials in the delayed
release coating did not fullysiolve during the Agtone Wash. The materials in Impax’s
delayed release coating haxerying degrees of solubility in acetone and water. JA
1214:6-22; JA 1226:2-4; JA 32A-21. Triethyl citrate, foexample, is freely soluble in
acetone. JA 1208:23-25. Tatin the other hand, is insble in acetone, insoluble in
water, and insoluble in any mixture of the twdA 477:9-11; JA 1208:22. HP-50 swells
or is partially soluble in 100% acetone, but @& dissolved in a iure of 95% acetone
and 5% water. JA 5146. There are no refees that explain howP-50 will behave in
a mixture that is 99% acetonedai% water. JA 479:9-17.

Dr. Davies’'s ATR-FTIR test results ae@actly what one would expect to see,
given the varying degrees of solubility of theterals in the delayed release coating. As
expected, there were no signs of triettiyiate in the ATR-FTIR data for Impax’s
washed seeds, likely becaudlendit dissolved. Also asx@ected, the data showed that
there was a slight shift in the peaks for-Bi®, likely because the HP-50 swelled and/or
partially dissolvedn the solvent® Finally, the data showed that there was a much higher
ratio of talc to HP-50, likelypecause some of the HP-58gblved, while none of the talc
dissolved. Thus, the Court findhat it is more likely thanot that whatever remained on
the washed Impax seeds wasnquised of the remnants of the delayed release coating
that failed to dissolve durin@r. Davies’s Acetone Wash.

Similarly, Dr. Davies’s SEM images areagtly what one would expect to see if
some of the materials in the delayed releasding did not complelg dissolve. One can
plainly see in the SEM images that thieged “stabilizing coat” looks completely
different in the washednd unwashed seedSeelA 2882-85. The images of unwashed
seeds consistently show a few large partiofdalc, randomly distributed throughout the
delayed release coating. The images of wds®eds, by contrast, consistently show a
high concentration of small tafrarticles next to the core&seelA 2882-85. If Plaintiffs
were correct that the alleged layer existed in intact seedsthiadsoyer would look
roughly the same in éhbefore-wash and after-wash images. Instead, these images are
more consistent with Impax’s theory thag ttalc particles brokep during the Acetone
Wash and then remnants of the taattached to the dace of the seed.

Finally, it is likely that Dr. Davies’s methaaf “swirling” the seeds in ta solvent
was insufficient to remove Impax’s delayedease coating. Dissolution of a complex

a stabilizing coat.SeeJA 304:7-12. After Dr. Davies condect SEM on Impax’s washed seeds,
however, he went back to his original SEM images and superimposed colors on them to show
where he thought the stabilizing coat would BeelA 2872; JA 2882; JA 529:1-14.

%8 The Court finds that there was no separate S8Rlerived material.” DiDavies identified the
“HP-50 derived material” using the same péat he used to identify HP-50. JA 1230:14-
1231:2. Dr. Davies’s only evidence that HP-5Gwl#dferent from the “HP-50-derived material”
was that the “HP-50-derived material’ did meash away. JA 323:24-324:17. Dr. Davies
asserts that it did not wash away becauseditsamehow transformed into a chemically distinct,
insoluble material. The Court finds it far moreelk that it did not wash away because HP-50 is
only partially solub$ in 99% acetone.
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polymer is a very slow process that requirgprous agitation. JA 1226:2-4. Impax, for
example, established that dissolving thgrédients of the delayed release coating
required vigoroustsring for at least 20 minutes, er when using a 70:30 acetone:water
solvent. JA 4751. Impax alsses a mechanical stirrer that creates a vortex to dissolve
the ingredientsld. By comparison, Dr. Davies’s nietd of “swirling” the seeds by hand
seems insufficientSeeJA 1216:15-1218:2. The Court therefore finds it highly likely
that Dr. Davies’s washing method left bethiresidual componentisat did not dissolve

in the time allotted and und#ée conditions used.

In conclusion, the Court finds thattiAcetone Wash Test does not support a
finding that there is a stabilimy coat in Impax’s produét.

2) Dr. Davies’s Testimony that Impax’s Product
Has a Stabilizing Coat Is Not Credible

The Court did not find Dr. Davies’s testimony that Impax’s product has a
stabilizing coat to be credifor four reasons.

First, Dr. Davies performed his Acetone $Marlest shortly before his expert report
was due, and only after a litany of othetitegs methods had failed to show a stabilizing
coat in Impax’s product. In October aNdvember 2010, Dr. Dags performed optical
microscopy, SEM, AFM, and ToF-SIMS. B84:7-9; JA 350:17-25]A 466:25-467:3.

Dr. Davies commented that Heought these were the “bestited” tests to analyze the
guestion of infringement. JA91:20-292:1; JA 350:6-25; J#65:16-456:14. Dr. Davies
did not opt to conduct his acetone washirgj tatil March 2011, oglweeks before his
infringement expert report was due. JA 453:15-Z0e Court finds that it is likely that
Dr. Davies only conducted the &ione Wash Test because thensbf other tests that he
performed failed to yield the desired result.

Second, Dr. Davies discovered the 8iahg coat in his SEM image of an
unwashed seed five months after he detezththat there was no stabilizing coat in the
exact same image. Dr. Daviesperimposed colors on &M image of one of Impax’s
unwashed seeds to higHiigthe location of the alleged stabilizing coSeelA 2882-85.
Dr. Davies heavily relied on ignone color image to shatvat the stabilizing coat was
present in Impax’s seed before the wash tElstwever, five months before adding colors
to this image, Dr. Davies had determinedttthe same image shedonly a core and a
delayed release layeComparelJA 2872with JA 2882.

Third, Dr. Davies could natlentify the composition ahe alleged stabilizing coat
in Impax’s product. Dr. Davies never cheterized or isolated the “HP-50 derived
material” in the alleged layer, and he could identify the chemicastructure or formula
of the alleged material. JA 481:17-483:1,488:13-18. The fact that Dr. Davies could

29 The Court considered Impax’s remaining angmts, but found that they lacked merit.
Accordingly, the Court does not rely on Impaasther arguments in colutling that Plaintiffs
failed to prove that there is a silaing coat in Inpax’s product.
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not identify the mystery matailiin Impax’s alleged stabilizg coat raises questions
about Dr. Davies’s conclusion that theraisidden stabilizing coat Impax’s product.

Finally, Dr. Davies could not proffer anyg@anation as to how the ingredients in
Impax’s product might interact to form ansitulayer. Dr. Davie®ad no explanation
for how the alleged “stabilizing coat” cabhave formed duringmpax’s manufacturing
process. JA 484:3-7. Indg Dr. Davies admitted that ad no reason to believe that
any of the materials in Impax’squtuct would interact to form an situ layer. JA
348:22-349:3. This is especially puzzlinge that Dr. Davies had no trouble providing
such an explanation in other cas&geJA 479:18- 481:16 (in the “other litigation,” Dr.
Davies was able to identify the chemtistructure of the material creat@dsituand was
able to explain how theomponents in the produeacted to form am situlayer). The
fact that an expert as quadifl as Dr. Davies could not gfer any explanation as to how
these materials might react to create a layehéu undercuts his conclusion that there is
a stabilizing coat in Impax’s produtt.

2. Plaintiffs Failed to Prove that the Alleged Stabilizing Coat “Keeps
Migration of Core Materials to a Minimum Such That the
Interaction of Core Materials With Coating Materials Is Reduced
or Prevented”

In addition to proving that Impax’s AN®product has “a layer of material(s)
between each core element and its modifiéeshse coating,” Plairfts must show that
this layer is what “keeps the migrationaafre materials to a mimum such that the
interaction of core materials with coatingaterials is reduced or prevented” (the
“migration limitation”)>* Warner Chilcott Labs. Ireland?011 WL 2971155at *7. The
Court finds that Plaintiffs failed to prevhat Impax’s product meets the migration
limitation.

Plaintiffs argue that a stabilizing caabduld minimize theanigration of core
materials by virtue of its preace. JA 326:6-13; JA 327:4-1Plaintiffs assert that, in
the '161 Patent, dissolution stability testingised as a “surrogate” for the migration of
core materials. JA 326:5-327:15; JA 50311%-JA 506:7-14; JA48:8-22; JA 1015:9-
21; JA 3368. However, thegdiolution stability testing in &7'161 Patent is only a
“surrogate” for minimizing migration beaae the Patentees performed a direct
comparison of a product with a stabiliziogat and an identical product without a
stabilizing coat. Thus, if the product witretktabilizing coat had ber stability than the
product without that stabilizing coat, the Rdes could infer that the stabilizing coat
was contributing to stability by keeping gnation to a minimumJA 1236:6-1238:5;

% The Court notes that Plaintiffgere not required to identithhe composition of the stabilizing
coat, nor explain how it was formed. Thtlsese issues go only to credibility.

31 The migration limitation contains a causation regmient. Plaintiffs mst prove that Impax’s
product contains “a layer . . . which keeps the atign of core materials to a minimum . . . so
that” the dissolution stabili limitations are metWarner Chilcott Labs. Ireland2011 WL
2971155, at *7.
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JA1588. In this case, however, Plaintiffg diot conduct a compairat study of Impax’s
product in which the only vaable to change was the presence or absence of a stabilizing
coat. As such, Plaintiffs were still reged to offer some proof that the alleged

stabilizing coat minimized the migration @bre materials such that the dissolution

stability limitations were met.

There are numerous factors that can affect dissolution stability other than the
presence of a “stabilizing coatJA 1238:12-20. In this case, Impax asserts that it
achieved the required stability by switchingrfra silica gel desi@nt to a molecular
sieve desiccant. JA 1244:11- JA1245:085180. The Court need not determine
whether desiccants are responsible for angagtability in Impax’s product because
Plaintiffs presented no evidence at all thatabilizing coat is responsible for creating
that stability. JA1238:6-11. Thus, the Court finds that¥ifés failed to prove, by a
preponderance of the evidenteat the alleged layer in Impax’s product “keeps the
migration of core materials tminimum such thahe interaction of core materials with
coating materials is reduced or preventéd/arner Chilcott Labs. Ireland2011 WL
2971155, at *7.

3. Plaintiffs Met Their Burden of Proving that Impax’s Product
Provides the Required Dssolution Storage Stability

Plaintiffs were required to show thiapax’s ANDA product met the dissolution
storage stability limitationef the '161 PatentSee, e.g.JA 1583 col. 1, |. 66-col. 2, I. 13
(“uponin vitro dissolution testing, the amount of aetimgredient released at any time on
a post-storage dissolution profile is within gércentage points of the amount of active
ingredient released at any time on a pogagie dissolution profile”). The Court finds
that Plaintiffsmet this burden.

Dr. Davies performed post-storage dission testing on Impax’s ANDA product,
and determined that the product met thesaliution stability requements of the '161
Patent. JA 296:8-298:9; JA 297:21-298:9;33%9-51; JA 3353Dr. Davies tested the
samples in their packaginghich, in Impax’s casencluded a foil sealed bottle
containing a desiccant. JA 295:296:3; JA 1583 col. 2, IR9-41. Plaintiffs argue that
the '161 Patent requires thanhgales be tested in their packaging. Impax argues that the
'161 Patent requires that salep be tested without their geaging. Impax reasons that
the “modified release preparation” is the talietlf, and thus that the tablet itself must
provide the required level of stability. JA70:18-21. The crux of Impax’s argument is
that, if its product is only stable becausetw way it is packagedhen its product does
not infringe the '161 Patent.

In one sense, Impax is cocte If Impax’s product is only stable because of the
way it is packaged, then Impax’s producedmot infringe the '161 Patent. However,
this is a failure to meet the migration lintitan, not the dissolution stability limitations.
The dissolution stability limitations require tHatpax’s product have a certain level of
stability. The dissolution stabilitymitations do not require thahis stability be achieved
in a particular way. The migration limitation, in contrast, does require that stability be
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achieved in a particular way; namely, throube use of a stabilizing coat. As such,
Plaintiffs inability to prove that a stabilizirgpat is the source of the stability in Impax’s
product is a failure to meet the migrationitation, not a failure taneet the dissolution
stability limitations.

To determine whether Impax’s produneets the dissolutiostability limitations,
Plaintiffs were required toomduct testing in accordance witie procedures set forth in
the '161 Patent. The plain language of 't Patent requires thihpax’s product be
tested “in its container and packageSeeJA 1583 col. 2, ll. 29-37 (stating that stability
testing is to be conducted according te BEDA guidelines, whit “define accelerated
conditions as the storage of a pharmaceugoaduct (namely, in its container and
package) . . .."). Thus, Pldifis were correct to test trmamples in their packaging and
they are correct that Impax’s product mebtsdissolution storage stability limitations.
However, this does not change the Couwt/srall finding that Impax’s ANDA product is
non-infringing.

4. Conclusion

For the reasons set forth above, the Conddithat: (1) Plaintiffs failed to prove
that Impax’s ANDA product has “a layer ofaterial(s) between el core element and
its modified release coating”; and that Raintiffs failed to prove that the alleged
stabilizing coat “keeps the mafion of core materials @ minimum such that the
interaction of core materials with caagi materials is reduced or preventetivarner
Chilcott Labs. Ireland2011 WL 2971155, at *7.

Accordingly, the Court concludes tHalaintiffs failed to prove, by a
preponderance of the evidence, that IRip@ANDA product infrnges the 161 Patent.

IV. VALIDITY

A patent duly issued by the United &=Patent and Tradamk Office (“PTO”)
is accorded a statutory presumption of viaifid 35 U.S.C. § 282. Defendants, as
challengers of the '161 Patent, must prowalidity by clear and convincing evidence.
Microsoft Corp. v. i4i Ltd. Partnershjd31 S.Ct. 2238, 2242 (201GJaxo Group Ltd.
v. Apotex, InG.376 F.3d 1339, 1348 ¢d. Cir. 2004). To belear and convincing,
evidence must “place]] in the factfinder ‘abiding conviction that the truth of [the]
factual contentions are highly probableProcter & Gamble Co. v. Teva Pharma. USA,
Inc., 566 F.3d 989, 994 éd. Cir. 2009) (quotin@olo. v. N.M, 467 U.S. 310, 316
(1984)).

Defendants contend tha&thl61 Patent is invalid on two grounds: (1)
anticipation, and (2) obviousss. The Court will address each argument in turn.

A. ANTICIPATION
Defendants assert that claims 1-3, 5,116 and 20-22 of the '161 Patent are
anticipated by United States Patent No. 5,413 (“the '777 Patent”). JA 4297-326.
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The Court finds that Defendants have not sawy clear and convaing evidence, that
the '161 Patent claims are ampiated by the ‘777 Patent.

In order to evidence anti@gion of a claimed inverdn under 35 U.S.C. § 102, a
single prior art reference must disclose eveeyrgnt of that invention, arranged as in the
claim. Net MoneyIN, Inc. v. VeriSign, In&45 F.3d 1359, 137(Fed. Cir. 2008) (to
anticipate, a reference muBsclose within its four amers all claim limitations
“arranged or combined in the same way ageadadn the claim.”). “There must be no
difference between the claimed invention &melreferenced disctoire, as viewed by a
person of ordinary skill in the field of the inventionScripps Clinic & Research Found.
v. Genentech, Inc927 F.2d 1565, 157@&ed. Cir. 1991) (overruteon other grounds by
Abbott Labs. v. Sandoz, In&66 F.3d 1282 (Fed. Cir. 2009)).

The prior art reference can disclose ealement of the invention either expressly
or inherently. Finisar Corp. v. DirectTV Group, Inc523 F.3d 1323, 1334 (Fed. Cir.
2008). To expressly anticipate,reference must clearly dmnequivocally disclose the
claimed invention or direchbse skilled in the art to thevention without any need for
picking, choosing, and combining various disciees not directly related to each other by
the teachings of the cited referenc&anofi-Synthelabo v. Apotex, IN650 F.3d 1075,
1083 (Fed. Cir. 2008) (internal quotationnkgomitted). “A prior art reference may
anticipate without explicitly diclosing a feature of the ataed invention if that missing
characteristic is inherently present in the single anticipating referehltergan, Inc. v.
Barr Labs., Inc. No. 09-333, 2011 WK000820, at *11 (D. Del. Sept. 8, 2011).
However, a reference that only “probabbs”“possibly” meets the claims cannot
inherently anticipate as a matter of laim.re Robertsonl69 F.3d 743, 745 (Fed. Cir.
1999) (Inherency “may not lestablished by probabilities possibilities. The mere fact
that a certain thing may result from a gist of circumstances is not sufficient.”)
(citations omitted)Transclean Corp. v. Bridgewood Servs., Ii290 F.3d 1364, 1373
(Fed. Cir. 2002) (“[A]nticipatn by inherent disclosure @&ppropriate only when the
reference discloses prior art that mstessarilynclude the unstated limitation”)
(emphasis in original).

Defendants argue that all of the assertathd of the 161 Rant are anticipated,
either expressly or inherently, by the '77#dtd. Plaintiffs argue that: (1) the '777
Patent does not inherently disclose thssolution storage stability limitation; (Re 777
Patent does not anticipate the stabilizingtdonitation; (3) the '777 Patent does not
anticipate the limitations that require that the active ingredient be an acid salt of
doxycycline; and that (4) the '777 Patent does anticipate the tabiigtion. Each of the
parties’ arguments is addressed below.

1. The 777 Patent Does Not Inkrently Disclose the Dissolution
Storage Stability Limitations

Each claim of the 161 Patent includeslissolution storage stability limitation,
I.e., a limit on the degree to which the prersige dissolution profile can differ from the
post-storage dissolution profil&ee, e.g.JA 1588-89 (“uporn vitro dissolution testing,

51



the amount of active ingredient releasedrat time on a post-storage dissolution profile
Is within 40 percentage points of the amooinactive ingredient released at any time on a
pre-storage dissolution profile”). The '7Patent does not provide any dissolution
storage stability data for any preparationst sonot clear, from the express terms of the
777 Patent, whether the '777 Patent formulation meets the limitations set forth in the
161 Patent. JA 1404:18-21. Defendants argue tieadifsolution storage stability
limitations included in te 161 Patent are inherently digsed by the '777 Patent. The
Court disagrees.

a. The Parties’ Arguments

Defendants argue that Example 4 ad thh77 Patent (“Example 4”) expressly
discloses the three structuradmlents that are describeddrample 1 of the 161 Patent
(“Example 1”): both preparations have (1)autive core consisting of an acid salt of a
tetracycline, (2) a stabilizing coat contaigiHPMC, and (3) a modified release coating
containing HPMCP. Although Dendants acknowledge that the other ingredients in the
formulations are different, they argue thiadse three “functional” ingredients are the
only ones that impact dissdilon storage stability. Defendanteason that preparations
with the same three-part structure and thmeestunctional ingredients in each part must,
as a matter of logic, meet the same digsan storage stability limitations. Thus,
Defendants conclude, the diigion storage stability limitzons included in the '161
Patent are inherent in the '777 Patent.

In support of this conclusion, Defendanffered two forms of evidence. First,
Defendants introduced evidence that th©Hatent Examiner (the “Examiner”) who
evaluated the '161 Patent assumed that ggher art references would inherently have
the same dissolution stabilitytiiey had the same threerpstructure and the same
functional ingredient%z. See, e.gJA 4412-13; JA 4435-3GA 4440-41. Second,
Defendants introduced the testimony of Dibls&, who testified that “[tlhe modified
release preparation of example 4 has the danwional elements [as claimed in the 161
patent], and therefore will behave functiondhg same way. And so therefore, it must
have the same stabilitygdile.” JA 1345:11-14see alsQlA 1344:19-1345:19.
Defendants did not conduct atests, introduce any data, cite to any literature
references in support of their inheoy argument. JA 1409:25-1410:13.

Plaintiffs argue that the fact that typceparations include some of the same
coating ingredients is no gwantee that they will havexactly the same functional
properties. Plaintiffs assdttat the composition of a pra@tion (including its fillers,
binders, and excipients) can affect bothdissolution profile ofa preparation and its
dissolution storage stability. J£518:10-19; JA819:7-1520:1; JAB234; JA3395. In
this case, Plaintiffs argue, there atemerous qualitative and quéative differences
between Example 1 and Example 4 that caidfilect dissolution storage stability. JA

%2 These “other prior art references” considasgdhe Examiner did not @ude the '777 Patent,
although the '777 Patent was disssal to the Examiner during prosecution of the '161 Patent.
JA 91:8-14; JA 4407.
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1516:12-1517:21; JA 3411. For examidgample 4 has a conventional enteric coat
comprised of HPMCP, with mimal oil as the plasticizerld. In contrast, Example 1 has
a semi-enteric delayed release coat comgrgeHPMCP/HPMC with triethyl citrate and
diethyl phthalate as the plasticiz&ts.JA 3159see alsaJA 3411. Plaintiffs argue that
the Examiner was incorrect @assuming that preparations containing some of the same
coating ingredients would have the same diggm storage stability. Plaintiffs note that
the Examiner ultimately issudgde 161 Patent after cadgring the '777 Patent.

In support of their arguments, Plaintififfer three forms of evidence. First,
Plaintiffs showed that thgre-storagedissolution profile of Example 4 differs
significantly from theore-storagedissolution profile of Example 1. JA 4302; JA
1495:18-1496:6; JA 1517:16-1518:1; JA 33%kcond, Plaintiffs relied on testimony
from their expert, Dr. McGinityand Mylan’s expert, Dr. Bikton, explaining generally
that dissolution storage stability probleme aomplicated and cde influenced by
numerous factors. JA 993:14-994:19; JA 142243, JA 1474:2-24JA 1483:5-1488:11;
JA 3230; JA 3233-41]JA 3286-88; JA3394-97; JA 3892.

Finally, Plaintiffs relied on th&lurthy reference, a comprehensive review article
on dissolution storage stability issuel\ 1481:21-1482:4; JA 3230-484urthy explains
that formulation variables.€., the type of ingredients anldeir amounts) are “critical
parameters that have [a] significant impactthe outcome of dissolution stability.” JA
1484:3-1485:4; JAB234; JA 3395.Murthy further explains that excipients such as
binders, disintegrants, and fillelise(, diluents or bulking agents), can all impact
dissolution storage stability. JB85:5-13; JA 3234-35; JM85:14-22; JA 3235. In
addition, each coating materia combination of coatinmaterials can have a unique
effect on dissolution stability, and processaumditions such as coating parameters,
coating conditions, drying conditions, and curing are important in determining whether a
product maintains stable diggstion during storage. JA4B3:5-13; JA3233-34; JA
1485:23-1486:9; JA 3235-36. FinalMurthy explains that packaging and
environmental factors (such as temperatiigbt, and oxygen) can all impact dissolution
storage stability. JA 14880-24; JA 3238-39Murthy states that, because the “cause|[s]
[of] dissolution changes are often compéd not well understood,” each formulation
“has to be evaluated on a case-by-case ba¥fs1487:22-1488:11; JA 3230; JA 3240;
JA 3397.

b. Analysis

As an initial matter, the Court notesattDefendants hawe difficult burden of
proof on inherency. The '1@atent sets forth a series of specific parameters for
dissolution storage stability. Defendants canustt show that Exapie 4 probably meets
those limitations.Seeln re Robertsonl169 F.3d at 745. Theyre required to show, by

% In addition, Example 4 of the '777 Patenstaprecoat of HPMC, while Example 1 of the
161 Patent has as stabilizing catHPMC and talc. JA 3158ge alsalA 3411.Finally, the
active ingredient in Example 4 of the '77 7t is minocycline hydrochloride, while it is
doxycycline hyclate in Example 1 of the '161 PatelA 3159; JA 1586.
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clear and convincing ewuighce, that Example decessarilyneets those limitations every
time. SeeTransclean Corp.290 F.3d at 1373. Defendants’ burden of proof is made
more difficult by the fact that they are riglg on the 777 Patent, prior art that was
considered by the Examiner befdre issued the '161 PatereeGlaxo Group 376 F.3d

at 1348 (Defendants’ “burden is ‘especiallffidult’ when the infringer attempts to rely

on prior art that was before the patent exanduring prosecution”). For the reasons set
forth below, the Court finds that Defendants did not meet this burden.

Defendants’ evidence of inherency waskiag. Whether the formulation in
Example 4 necessarily meete tiiissolution storage stability litations in Example 1 is
an empirical question: it either meets thiasgtations or it does not. One would expect
the answer to this questionlte in empirical data; in thisase, test results showing that
Example 4 meets the dissolution storage stabifitytations set forth in Example 1See
In re Schreiber128 F.3d 1473, 147(Fed. Cir. 1997) (citingont’l Can Co. USA v.
Monsanto Cq.948 F.2d 1264, 1268 €d. Cir. 1991) (“[W]hethea claim limitation is
inherent in a prior art reference is a fatisaue on which evidex® may be introduced.”)
Failing actual test results, one would expedde references to publications establishing,
as a general matter, that preparations téhsame coating ingredients have the same
dissolution storage stability. Bdants, however, did not corada single test, cite to a
single data point, or introduce a siageference to any publication.

Instead, Defendants base their theorinberency on the assumptions of two
people: (1) their expert, Dr. Kibbe; and (2& thxaminer. The Court accords little weight
to Dr. Kibbe’s testimony, as his testimonysvaerely a recitation of Defendants’ theory
and was not suppiad by any extrinsic evidenc&eeMotorola, Inc.v. InterDigital
Tech. Corp.121 F.3d 1461, 1473 (Fe@ir. 1997) (“An expert’s conclusory testimony,
unsupported by the documtary evidence, cannot supplant the requirement of
anticipatory disclosure in theipr art reference itself.”).

The Court also finds evidence oktExaminer’'s assumptions regarding
dissolution stability to be unpersuasive. Defents explained, in meticulous detail, that
the Examiner assumed thaeparations with the sameatong ingredients would have
the same dissolution stabilitfdowever, the fact that the Bminer took tks point for
granted in the context of a patent prosexutioes not relieve Defendants of proving the
underlying fact of inherency lifear and convincing evidencetatl. Moreover, the fact
that the Examiner madhis assumption aboother prior art references is hardly clear
and convincing evidence withggect to the '777 Patenin fact, the Examiner didot
make this assumption abouetly77 Patent itself, evehough this reference was
included in the materiglthat he consideréd. As the Examiner ipresumed to have

3% The '777 Patent was not the basis of any of the Examiner’s rejections. Defendants infer from
this that the Examiner did nogally consider the '777 Paternidowever, an equally plausible
explanation is that the Examiner consideredT& Patent and concludéiat it was not a valid
basis for a rejection. Because courts are redub give deference to qualified government
agencies, the Court rejects Defendants’ infezehat the Examiner did not consider the 777
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properly done his job,ral the Examiner ultimatelgsued the '161 Patent, the
Examiner’s opinion weighs agairi3efendants’ inherency argumentherasense, Ing.
649 F.3d at 1288-90. The Court therefooacludes that Defendants failed to introduce
any persuasive evidence of inherency.

Plaintiffs, in contrast, presented at lesstne evidence that the dissolution storage
stability of the two preparations not identical. First, th®lurthy reference — the only
scientific publication cited by either party states that dissolain storage stability can
be affected by a multitude of factors, incluglithe quantity of the functional ingredients
and the quantity and quality tfe excipients. SeconDgfendants do not dispute (or
even address) ¢hfact that th@re-storagedissolution profiles of Example 4 and Example
1 are different. The fact that the twaeparations, when initially manufactured, have
different rates of release does not necdgsaean that thewill have different
dissolution stability properties (as dissolutionfges are just a sting point from which
to calculate dissolution stéiby). However, it does suggests a general matter, that
preparations with the same structural eletmean have differeritinctional properties,
and that small changes in composition carerelarge impact on dissolution. Finally,
Plaintiffs’ theory is consistent with the idence that was introduced elsewhere in the
case demonstrating that dissolution storagbilgty can be affected by many different
factors. See, e.g.JA 993:14-994:19; JA 1424:4-2BA 1474:2-24; JA483:5-1488:11;

JA 3230; JA 3233-41]JA 3286-88; JAB3394-97; JA 3892.

For the forgoing reasons, the Court finds that Defendants failed to prove, by clear
and convincing, evidence thaketly77 Patent inherently disclosed the dissolution storage
stability limitations of the '161 PatenSee Abbott Labs. v. Sandoz, Ji&el4 F.3d 1341,

1346 (Fed. Cir. 2008no anticipation where the priortatid not disclose every claim
limitation because it “[did] not offer anp vivo dissolution data nor state the
pharmacokinetic profile of its own formuians.”) (internal quotation marks omitted).

2. The 777 Patent Does Not Anti@ate the Migration Limitation

Anticipation analysis requires a comparisdiprior art against the patent claims,
as those claims are construed by the CoAilliergan, 2011 WL 4000820at *10 (“[T]he
finder of fact must compare the consd claims against the prior artSge Key Pharms.
v. Hercon Labs. Corpl161 F.3d 709, 714 (Fed. Cir. 1998n this case, each claim of
the '161 Patent includes aabilizing coat limitation. JA588-89 (“wherein a stabilizing
coat is provided between each core elemedtits modified release coating so that”).
The Court construed the stabilizing coat limitation to mean “a layer . . . which keeps the
migration of core materials B minimum such thahe interaction of core materials with
coating materials is reduced or preventethst’ the dissolutiostability limitations are
met. Warner Chilcott Labs. Ireland2011 WL 2971155, at *7.

Patent. Therasense, Inc. v. Becton, Dickinson &,&#9 F.3d 1276, 1288-90 (Fed. Cir. 2011)
(en banc) (when prior art that was before th©RJ relied on by the patéechallenger, “he has
the added burden of overcoming the deferenatishdue to a qualified government agency
presumed to have properly done its job to issue only valid patents.”).
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Defendants did not offer any evidence ttabish that the precoat in Example 4
“keeps the migration of core rtegials to a minimm such that the teraction of core
materials with coating matergais reduced or prewnted.” As noted in the infringement
analysis, the Court will not assume that anrmtediate coat serves this function by virtue
of its presenceSee, e.g.JA 81:17-82:2see alsaJA 66:10-15. While Dr. Kibbe testified
that Example 4 describes the use of atvi@Rprecoat between the core and modified
release coating, Defendantgratithat this precoat is notsed to improve dissolution
stability. JA 1389:15-19. Rath, the “precoat” is applietd provide a “smooth surface”
on which to apply the delayedease coating. JA 1389:23-1390:2; JA 4321 col. 19, Il. 4-
6 (“This [precoating] prowes a smooth surface on the pmsors for subsequent pH
sensitive polymer coating”). Based solelytbis information, the Court is unable to
conclude that the precoat in Example 4imizes the migration of core materials.

As such, the Court finds that Defendafati$ed to prove by clear and convincing
evidence that the '777 Patent anticipatesrthgration limitation of the '161 Patent.

3. The 777 Patent Does Not Anticipte the Limitations that Require
that the Active Ingredient Bean Acid Salt of Doxycycline

Plaintiffs also argue that the '777 Patdoes not anticipate claims 20-24 of the
161 Patent, which require that the active edjent be an acid kaf doxycycline. See
JA 1589; JA 3408. Dgscycline hyclate is mentioned gnbnce in the '777 Patent at
column 3, lines 53-68: “In contrast tomaicycline hydrochloride and its isomers and
analogs, doxycycline hyclate does nontain an alkyl amino grougt either the 7- or the
9-position.” JA 3152, col. 3, Il. 53-68; JK615:8-16; JA 3409. This reference to
doxycycline hyclate is made to expresdigtinguish it from minocycline hydrochloride,
and it is unrelated to the '7'FPatent disclosure. JA 151528 JA 1520:2-4; JA 3408-
09; JA 3412. As such, the Court conclutlest the 777 Paterttoes not clearly and
unequivocally disclose theaimed invention, without anyeed for picking, choosing,
and combining various disclosgraot directly related to eadther by the teachings of
the '777 Patent. JA 1406:1-3; JA15:8-24; JA 1520:44; JA 3412.

4. The '777 Patent Anticipates the Tablet Limitation

Plaintiffs argue that the 777 Patent do®t anticipate claims 16 and 20-22 of the
'161 Patent, which require that the modifieteese preparation be provided as a plurality
of coated core elements corapsed to form a tableSeelA 1589; JA 3408. The Court
disagrees. The '777 Patepressly contemplates comgsang multi-coated beads into
a tablet. SeeJA 4319 (“The multi-coated compositions..[can also] be formed . . . into
tablet oral dosage unit forms by conventionahnmseknown to one afrdinary skill in the
pharmaceutical arts, e.g. compressing osgirg).”); JA 4321. Thus, the '777 Patent
anticipates the tablet limitation.

However, the '777 Patent doestspecify the type of excipients to use in creating
a tablet. As such, there is no guaranteeahsdrson of ordinargkill in the art could
create a tablet that met the dissolution sterstgbility limitations of the 161 Patent
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without undue experimentatiorseelA 1426:14-20; JA 1484:9485:22; JA 3234-35.
Accordingly, this provide fuhter support for the propositionatthe '777 Patent does not
inherently disclose the dissdilon storage stability limitations.

5. Conclusion

For the forgoing reasons, the Court findattbefendants have not shown, by clear
and convincing evidence, that claims 1-316, 16, and 20-22 of the 161 Patent are
anticipated by the '777 Patent.

B. OBVIOUSNESS

The Court finds that Defendants have sloown by clear and convincing evidence
that the asserted claims of the '161dpd are obvious under 35 U.S.C. § 103(a).

Obviousness under 35 U.S.C. § 103(g isgal question baden underlying
factual determinationsEisai Co. Ltd. v. Dr. Reddy’s Labh$33 F.3d 1353, 1356 (Fed.
Cir. 2008) (citingRichardson-Vicks Inc. v. Upjohn Cd22 F.3d 1476, 1478-79 (Fed.
Cir. 1997)). An obviousness analysis maas the difference between the claimed
invention and the prior art to determineetimer “the subject matter as a whole would
have been obvious at the grthe invention was made” ¢operson havingrdinary skill
in the art. Alza Corp. v. Mylan Labs., Inc164 F.3d 1286, 128%ed. Cir. 2006) (citing
In re Kahn 441 F.3d 977, 985 (Fed. Cir. 2006))he factual underpinnings, often
referred to as th&rahamfactors, include (1) the level ofdinary skill in the art; (2) the
scope and content of the prior art; (3) thiéedences between the claimed invention and
the prior art; and (4) evidence of secondaptdes, also known as objective indicia of
non-obviousnessGraham v. John Deere C&883 U.S. 1, 17-18 (1966).

An obviousness analysis also involvesaaluation of the “teaching, suggestion,
or motivation” test (“TSM tes$}, which requires patent changers to show that “some
motivation or suggestion to comile the prior art teachings” can be found in the prior art,
the nature of the problem, or the knowledgea @lerson having ordinary skill in the art.
KSR Int'l Co. v. Teleflex Inc. (“KSR"p50 U.S. 398, 407 (BQ) (internal quotations
omitted). “[A] patent composed of seveedments is not proved obvious merely by
demonstrating that each of its elements wadgpendently, knowim the prior art.” Id.
at 418. Rather, “it can be important temdify a reason that would have prompted a
person of ordinary skill in the relevant fiesdlo combine the eleemts in the way the
claimed new invention doesld. The Supreme Court emphagizéat this is a flexible
test that should be applied using common seltsat 419 (“The obviousness analysis
cannot be confined by a forisic conception of the wordsgachings, suggestion, and
motivation”).

A patent may be proved obvious by shogvthat the combinatioof elements was
“obvious to try.” KSR 550 U.S. at 421. Where there are a “finite number of identified,
predictable solutions” to a particular problerourts should assume that a person of
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ordinary skill in the art will “pursue the known optiondd. If a person of ordinary skill
can implement a predictable variationtloé known options, S&on 103 likely bars
patentability. Id. at 417. However, when priart gives “no indication of which
parameters were critical or irection as to which of marpossible choices is likely to
be successful,” an inventios not obvious to tryBayer Schering Pharm. AG v. Barr
Labs., Inc, 575 F.3d 1341, 1347 (Fed. Cir. 2009) (quotmge O'Farrell, 853 F.2d 894,
903 (Fed. Cir. 1988)kee also Ortho-McNeil Phargrinc. v. Mylan Labs., Inc520 F.3d
1358, 1364 (Fed. Cir.0D8) (stating the number of options must be “small or easily
traversed”).

Finally, “[a] factfinder shoulde aware . . . of the distortion caused by hindsight
bias and must be cautious of arguments reliant Bggosteasoning.”KSR 550 U.S. at
421. This is because the genius of ini@nts often a combirteon of known elements
that in hindsight seems preordainetke Raytheon Co. v. Roper Coif24 F.2d 951,

961 (Fed. Cir. 1983) (stating that “virtualtyery claimed invention is a combination of
old elements”).

The Court will address: (1) the levelafdinary skill in the art; (2) the scope and
content of the prior art; (3) the differende=tween the claimed invention and the prior
art; and (4) secondary factors.

1. Level of Ordinary Skill in the Art

Obviousness is judged from the perspextV a hypotheticgberson of ordinary
skill in the art, who is “a person ofdinary creativity, not an automatonKSR 550 U.S.
at 421. Based on the typical educatievel of active workers in the field of
pharmaceutical formulation, as las the high degree of soghtation required to solve
problems encountered in the art, the Coundidithat a person of ordinary skill in the art
would be an individual with a Ph.D. in pharmatieal sciences or @mistry with at least
four years of practical experiencesalid oral dosage form developmei@ee
Astrazeneca AB v. Mylan Labs., Iifin re Omeprazole Patent Litig490 F. Supp. 2d
381, 517 (S.D.N.Y. 2007).

2. Scope and Content of the Prior Art

UnderGraham the Court must define the scope and content of the prior art as of
April 12, 2002, the filing datef the '161 Patent. JA 157%rior art is limited to
“analogous” references “from the same fielfdendeavor” or, if not, from the same field
or endeavor, art that is “reasonably pertirterthe particular problem with which the
inventor is involved.”In re Bigio, 381 F.3d 1320, 1325 (Fed. Cir. 2004).

In this case, the prior art includes: {fi monograph for Prior Art Doryx Capsules
in the 43" edition of the Physician’s Desk Reference (“DR"); (2) Japanese Patent
Application 562-226926 (“JP '926"); (3) U.Batent No. 5,413,777 (“the '777 Patent”);
(4) International Patent Application WO 93453 (“WO ’453"); (5) European Patent
Application 0475536 (“EP '539; (6) U.S. Patent No. 5,33065 (“the ‘065 Patent”); and
(7) the 1993Murthy article entitled “Current Persp@cges on the Dissolution Stability of
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Solid Oral Dosage Forms”Nturthy”). Defendants introduced the first six references;
Plaintiffs introduced th&lurthy reference. There were nojettions to any of the prior
art references.

3. Differences Between the Claime&ubject Matter and Prior Art

The parties agree that tpeoblem facing the hypothetitperson of ordinary skill
in the art is the “problem of improving digstion stability” in Prior Art Doryx Capsules.
Mylan’s Post-Trial Brief (“Mylan’s Br.”) at 35see alsdmpax’s Post-Trial Brief
(“Impax’s Br.”) at 37; PIs’ Br. at 45. Th&61 Patent differs fronfPrior Art Doryx in
three important respects: the '161 PéaiEontains dissolution storage stability
limitations, the 161 Patent contains a stabilizing coat limitaaowl, the '161 Patent
contains limitations relating to éhpercentage of coated cotkat should béncluded in
the tablet.

The Court finds that: (a) the dissban storage stability limitations are not
rendered obvious by the priart; (b) the stabilizing codimitation is not rendered
obvious by the prior art; and (c) the limitatiaes$ating to the percentage of coated cores
in the tablet are not rendered obvious by paidr Each of these findings is explained in
greater detail below.

a. The Dissolution Storage Staliiy Limitations Are Not
Rendered Obvious by the Prior Art

Defendants argue that the dissolutionager stability limitatbns of the '161
Patent (claims 1-3, 5, 106, and 20-22) are rendered omadoy Prior Art Doryx in
combination with any of th&77 Patent, JP '926, WO 58, and EP '536 (the “four
references”). Because none of the fodemences relate, in any way, to long-term
dissolution stability, the Courtrfds that these claims amet rendered obvious by the
prior art.

Defendants admit that the prior art do®t disclose the dissolution storage
stability limitations of the 161 PatenSeelmpax’s Br. at 38; Mylan’s Br. at 37 (The
“prior art does not expressly disclose thesolution stability limitations recited in the
asserted claims of the '161 patent.”). Indesmhe of the four references are directed to
dissolution storage stability and none of tleferences contain long-term dissolution
storage stability data for any of their preparations.

Instead, Defendants simplgsert that the dissoluti@torage stability limitations
of the '161 Patent “would baherent in the prior art becau$e prior art uses the same
ingredients in about the saramounts.” Mylan’s Br. at 37This conclusion is flawed
for several reasons. First, Defendants didimioduce a shred of evidence that any of
the four references have teame dissolution stability proges as the ‘161 Patent.

% Although JP '926 provides data on the dissohupiooperties of the preparation one month
after manufacturing, it does not provide any kbegn dissolution storaggability data. JA
1510:24-1511:9; JA 3577.
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Second, contrary to Defendants’ assertithe prior art does not use “the same
ingredients in about the saramounts.” None of Defendants’ four prior art references
share the same core ingredienttas’161 Patent: doxycycline hyclafe And the
coating materials in the four cited referenbase, at most, one or two ingredients in
common with the '161 Patenfee, e.g.JA 1586 (the '161 Patent lists hydroxypropyl
cellulose as one of many possible coatmgyedients) and JA 4389 (EP '536 lists low
substituted hydroxypropyl celluloses one of five coating ingredients). To conclude that
compositions comprised of dozens of ingesdls have the same dissolution stability
properties because they have one or two ingredients in common is much too large a leap
to take without any supporting evidence.

Finally, even if it were true that the priart used the “the same ingredients in
about the same amounts,” that is still no guathat the four references would have the
same dissolution stability propesias the '161 Patent. As thairthy reference explains
in detail, every preparation must be exdéed on a case-by-case basis because even a
small change in the amount of one ingratliean impact a preparation’s dissolution
stability profile. SeeJA 3234.

Because the prior art offeadsolutely no guidance alissolution storage stability
to a person of ordinary skill ithe art, the dissolution semye stability limitations of the
'161 Patent are not rendered obvious by the prior art.

b. The Stabilizing Coatimitation Is Not Rendered Obvious by
the Prior Art

Defendants argue that the stabilizing doaitation of the 161 Patent (claims 1
and 21) is rendered obvious by thentmnation of Prior Art Doryx (the 43PDR) and
four prior art references that discuss the usatefmediate coats777 Patent, JP '926,
WO 453, and EP '536. The Court disagrees.

While Defendants are correct that Prdot Doryx and the general concept of
intermediate coats were independently knawthe prior art, Defendants failed to
“identify a reason that wouldave prompted a pson of ordinary skill in the [art] to
combine the[seg¢lements.”"KSR 550 U.S. at 418. The recoreflects that there were a
multitude of possible solutiorte dissolution stability probleshknown in the art. The
use of intermediate coats was not one ofdtssdutions. In facDefendants do not point
to a single prior art reference that usesnd@rmediate coat to improve long-term
dissolution stability. Moreovecombining Prior Art Doryxvith any of these four
references would have credtnew problems. The Court therefore finds that the
stabilizing coat limitation is naendered obvious by any ofatiour individual references
or by the prior art as a whole.

% The '777 Patent mentions doxycycline, butyota distinguish it from minocycline. JA
1515:8-16; 3152 col. 3, Il. 53-68; JA 3409. EP 'sB8éntions “doxycycline” in a long list of
potential active ingredients, but does not mention doxycycline hyctselA 1504:12-23.

60



I. A Person of Ordinary Skill in the Art Attempting to Solve
the Dissolution Stability Probm Faced Many Possible
Choices

The parties agree that tpeoblem facing the hypothetitperson of ordinary skill
in the art was the “problem of improvimlissolution stability” in the Prior Art Doryx
Capsule. Mylan’s Br. at 3See alsdmpax’s Br. at 37; PIs’ Br. at 45. Finding a solution
to this problem would have required clegyiseveral difficult hurdles. A skilled artisan
attempting to solve a dissolution stabilityoplem would not only have to develop a
solution to the dissolution stdiby problem itself, but would @lo have to find a solution
that did not destroy any diie benefits conferred byetPrior Art Doryx Capsule.g., the
reduction of gastric upset and the improvemeirioavailability). Further, because the
Patentees never identified the source efdissolution stabilityproblem, a person of
ordinary skill in the art wodl be required to solve theginlem without knowing what
caused it.SeeJA 1418:17-21; JA 5595The Court finds that Defendants failed to show
that a person of ordinary skill in the art woilave overcome these considerable hurdles.

TheMurthy article — the only cited referentieat discusses dissolution storage
stability — makes clear that there are a plahafrfactors that impact dissolution storage
stability. Murthy explains that formulation variablese(, the type of ingredients and
their amounts) are “critical parameters thatéhfa] significant impact on the outcome of
dissolution stability.” JA 1484:3-1485:4; JR234; JA 3395 Murthy further explains
that excipients such as binders, disintegrants, and fillersdiluents or bulking agents),
can all impact dissolution storage stability. 485:5-13; JA 32385; JA 1485:14-22;

JA 3235. In additioneach coating materiak combination of coating materials can have
a unique effect on dissolution stability, and processing conditions such as coating
parameters, coating conditions, dryiranditions, and curing are important in
determining whether a product maintainsabk dissolution profile during storage. JA
1483:5-13; JA 3233-34}A 1485:23-1486:9; JA 3235-36. FinalMurthy explains that
packaging and environmental factors (suckeagperature, light, and oxygen) can all
impact dissolution storage stabilityA 1486:10-24; JA 3238-3Murthy states that,
because the “cause[g)f] dissolution changes amdten complex and not well
understood,” each formulation “has to balexated on a case-by-case basis.” JA
1487:22-1488:11; JA 3230; J3240; JA 3397. Notablyurthy does not mention the
use of an intermediate layer to addréissolution storage stability problems. JA
1488:22-1489:2.

The Patentees’ attemptsitientify the cause of thaissolution storage stability
problem further illustrates thefficulty that a person of alinary skill in the art would
have in developing a solutiorin 1990, Faulding scientistsserved that the pellets in
the Doryx Capsule had an increased rate o] delease in acid after storage. JA 3290;
JA 1471:23-1472:20; JA 338@-aulding was unable to determine the precise cause of
the dissolution storage stability problem. D#16:3-19; JA 14725-1473:12; JA 3291,
JA 3387. In October 1993, Faulding’s sdists compiled a list of possible reasons for
the instability of the dissoluin profile of the Doyx Capsule. J/A8287-88; JA 1473:20-
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1474:1; JA 1474:82; JA 1474:25-1475:3Their list contained 74 possible causes of
instability, and included potentiproblems relating to formation variables, excipients,
coating materials, and pra&gsng conditions. JA 3286-88A 1474:13-24. For each of
the 74 possible causes included on the list,cameimagine that there would be one or
more possible solutions.

Given the complexity of dsolution storage stability problems, and the lack of
information about the cae of the problem in the Doryx Capsule, the Court finds that a
person of ordinary skill in the art in Ap2002 would be facedith a litany of possible
paths and dead-ends, nonembiich would have any greater likelihood of success than
the others. In other wordhis is not a case in whi¢here were a “finite number of
identified, predictable solions” to the problemKSR 550 U.S. at 421. Rather, this is a
case where the prior art gives no indication as to “which of many possible choices is
likely to be successful.In re O'Farrell, 853 F.2d at 903.

It would be extremely difficult for Defendanto argue that a person of ordinary
skill in the art would focus on just onetbie many possible solutions noted above. But
Defendants do not make this argument. Deémts argue that a skilled artisan would
ignore every single one of these potentidigons, known in the prior art, and would
instead focus on refemees that have nothing to datlvimproving dissolution stability.

For the reasons set forth below, the Cdéiads that a person of ordinary skill in
the art would not be motivadl to combine PrioArt Doryx with any of the four
references cited by Defendantsone of the referencesvgi any indication that their
preparations could be usaimprove dissolution stabilityFurthermore, combining
these references with PriortADoryx would have resulted imther problems, such that a
person of ordinary skill in the art would nwdve considered using these formulations.

ii. The 777 Patent Does Not Render the Stabilizing Coat
Limitation Obvious

The '777 Patent is entitled “Putiia Once-A-Day Delivery Systems for
Minocycline.” JA 3136-65. The '777 Paterdncerns pulsatile pharmaceutical delivery
systems that maintain certahrerapeutic blood levels of mocycline for up to 24 hours.
JA 3151 col. 1, Il. 29-34JA 1492:8-22; JA 1430:24-1431:9. Blood levels of
minocycline are maintained through the usa é@rmulation that delivers an immediate
pulse of minocycline using quick releasamules, followed by a second pulse of
minocycline using delayed releagranules. JA 1493:9-15.

The '777 Patent does not render the iitahg coat limitation obvious for several
reasons. First, the '777 Patent is not deddb dissolution storage stability and does not
include any dissolution storagéability data. JA 1389:15-19A 1494:2-20; JA 1495:9-
13. Although the 777 Patent mentionsagtional intermediate coat in one of its 24
examples, this intermediate coat is lggbto provide a “smooth surface” for the
application of the outer coating, not togart dissolution storagsability. JA 1389:23-
1390:2; JA 4321 dol9, Il. 4. Second, the '777 Pataloes not pertain to formulations
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containing doxycycline hyclate. JA 1515:8-12 1515:18-24. Doxycycline hyclate is
mentioned only once in the 777 Patent, #mat is to distinguish it from minocycline
hydrochloride. JA 1515:8-21.

Finally, a person of ordinary skill ithne art would not have considered a
combination involving the '777 Patent becadlsat combination would have resulted in
bioavailability problems. One of the goalisthe 161 Patent was to maximize the
absorption of doxycycli& hyclate by ensuring that thetime ingredient was released in
the upper small intestine. The conventiograeric coating in the '777 Patent would
prevent the drug from being released for &mionger period of time (at 2 hours, only
slightly more than 10% of the drugrisleased). JA 1431:24-1432:4; JA 1495:14-
1496:10; JA 3141; JA 339Because the goal of the '777tEat and the goal of the '161
Patent diverge with respect to such a cruasglect of drug delivery person of ordinary
skill in the art would not haveonsidered the '777 Patgpertinent to a doxycycline
hyclate formulation.Seeln re Omeprazole Patent Litigd90 F. Supp. 2d at 437-38.

Accordingly, the '777 Patent, alone oraambination with any other prior art
references, viewed in light of the credivand background knoedge of a person of
ordinary skill in the art, does not render alng the stabilizing coat limitation of the 161
Patent.

iii.  JP 926 Does Not Render tistabilizing Coat Limitation
Obvious

JP '926 is a Japanese patentlaation entitled “Lom-Acting Compound
Granular Agent.” JA 3558-83A 4461-91. Like the '77Patent, JP '926 concerns a
pulsatile drug delivery system which a first pulse of drug delivered using fast acting
granules, and a second pulse is deliver@tguslow acting granules. JA 1506:9-17; JA
1445:24-1446:7. JP '926 is directed at heisg a manufacturing problem. JA 1507:5-7.
The inventors of JP '926 belies¢hat, during the applicatiasf the enteric coating onto
the core, the solvent useddpply the enteric coating petrated into the core and
dissolved some of the activegredient. JA 1506:18-1507:4A 1451:14-20JA 3566.

As a result, when dissolution testing wasduacted immediately after manufacture (as
opposed to after storage), drug was releésstér than expected. JA 3565-66; JA
1506:18-1507:4. JP ’'926 describes the ussnahtermediate laydo prevent the solvent
from permeating into the core during applioatof the enteric camg. JA 3563; JA
3536.

JP '926 does not renderetistabilizing coat limitation ofous for several reasons.
First, JP '926 does not coneceadissolution storage stabilitylA 1507:5-7; JA 1512:7-12.
The limited stability testing prided in JP '926 was condted only onenonth after
manufacturing. JA 3577; JA 1510:19-15111A;1511:19-21. Tik differs markedly
from the six months of accelerated storaggrtgshat a person of ordinary skill in the art
would be required to conduct togoluce long term stability dat&seeJA 1511:22-
1512:1. Second, none thfe active ingredients claimedJ® '926 are tetracyclines. JA
1445:12-16. Third, the fast acting granules in JP 926, whichselap to 80% of the
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drug immediately in the stomach, wowause gastric upsetagbmbined with a
doxycycline hyclate core. JA 1446:8-23.n&lly, the slow acting granules in JP '926,
which take much longer tolease the drug, would caus®availability problems if
combined with a doxycyine hyclate core. JA 1507:8-24A 1446:24-1447:16. Thus, a
person of ordinary skill in the art would tnoave considered JP '926 pertinent to a
doxycycline hyclate formulation.

Accordingly, JP '926, alone or in comlaition with any other prior art references,
viewed in light of the creativity and backgmd knowledge of a pgon of ordinary skill
in the art, does not render obvious the ifitabg coat limitationof the '161 Patent.

Iv. WO '453 Does Not Renderdlstabilizing ©at Limitation
Obvious

WO 453 is an international patent application entitled “Novel Pharmaceutical
Formulation with Controllé Release of Active Substees.” JA 3169-218.

WO ’'453 does not render the stabilizingatbmitation of the '161 Patent obvious
for several reasons. First, WO 453 is directedhtemicalstability, not dissolution
storage stability. JA 1501:24-1505:3. Although WO 453 noms the use of optional
intermediate coatings, WO 453 states tiha@ise intermediate coatings may be used to
“cover the irregularities on the core surface tmceduce the necessary amount of gastro-
resistant coating.” JA 3176; JA 3170 1499:8-22; JA 3401. WO 453 does not
concern dissolution stability amthes not present any disstidun storage stability data.

JA 1440:21-24; JA 1502-6. Second, WO 453 is concerned with resolving chemical
stability issues for acid-sensitive drugs such as omeprazdl@asoprazole. JA 1441:6-
8. Doxycycline hyclate is not an acichséive drug. JA 1438:15-17. Finally, the
conventional enteric coatingescribed in WO '453 are desighto release less than 10%
of the drug after 2 hours inidc media, whichwould cause bioavaitality problems if
combined with a doxyeline hyclate core. JA 3201; JA41:19-25; JAL564:3-5; JA
1564:19-21; JA 3402. Thua,person of ordinary skill ithe art would not have
considered WO ’453 pertinent égodoxycycline hyclate formulation.

Accordingly, WO 453, alone or inombination with any other prior art
references, viewed in light of the creaivand background knoedge of a person of
ordinary skill in the art, does not render alng the stabilizing coat limitation of the 161
Patent.

v. EP ’'536 Does Not Render tistabilizing CoaLimitation
Obvious

EP '536 is a European patent applioatentitled “Spherical granules having core
and their production.” JA 3219-29. Defentiarely only on Examples 2 and 11 of EP
'536.

EP '536 does not render the stabilizingclmitation of the '161 Patent obvious
for several reasons. First, like WO '453, EBBYoncerns the cheaail stability of acid
sensitive drugs. JA 1438:9-11. EP '536idd directed to dissolution storage stability
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and does not include any dissiion storage stability datalJA 1438:9-11; JA 1438:23-
25; JA 1505:3-5.Second, the modified release coatimggxamples 2 and 11 of EP '536
are conventional enteric coatings that wazddse bioavailability problems if combined
with a doxycycline hyclate e¢e. JA 1565:10-14; JA 1505:24-1506:8; JA 1503:21-
1504:11; JA 3403. Finaljythe cores of Examples 2 and 11 contain magnesium
carbonate, and even Dr. Kibbe admits thagnesium should nbe co-administered

with doxycycline hyclate. JA335; JA 1429:3-19. Thus, arpen of ordinary skill in the
art would not have considered EP '536tpent to a doxycyclin@yclate formulation.

Accordingly, EP '536, alone or in comlaition with any other prior art references,
viewed in light of the creativity and backgmd knowledge of a pgon of ordinary skill
in the art, does not render obvious the ifitabg coat limitationof the '161 Patent.

vi. Conclusion

It is eminently clear that Defendantdiviousness attack is entirely hindsight
driven. Instead of conducting their analyfs@sm the perspective @& person of ordinary
skill in the art at the time #hinventions were made, Defemdlsi experts started with the
'161 Patent, picked and chose from theatly-narrowed list of references that
Defendants’ lawyers provided, and workstkwards using improper hindsigi8eelA
1403:14-1404:11. Not only is this legallycorrect, but upon examination, the prior art
in no way suggests that a person of ordirgkiit in the art wouldhave had a reasonable
expectation of success if theychaimply added an tarmediate coat to Prior Art Doryx.
Because Defendants completely failed to tiify a reason that wdd have prompted a
person of ordinary skill in the [drto combine theje] elements,’ KSR 550 U.S. at 418,
the Court finds that the stabilizing coat lintiten is not rendered obvious by any of the
individual references or kthe prior art as a wholeSeeln re Omeprazole Patent Litig.
490 F. Supp. 2d at 447-48.

c. The Limitations Relating to th&>ercentage of Coated Cores in
the Tablet Are Not Rendere@bvious by the Prior Art

Defendants argue that the limitations in th&l Patent concerning the percentage
of coated core elements (by weight) ie tlaimed tablet (claims 17-19) are rendered
obvious by the '777 Patent alooein view of Example 12 of the ‘065 Patent. The Court
finds that these claims are nohdered obvious by the prior art.

Both the '777 Patent and the ‘065 Rdteere disclosed to the PTO by the
inventors and were consideriegl the Examiner before hé@ved the claims of the 161
Patent. JA 1579; JA 4406.he active spherical granulesedsin Example 12 of the ‘065
Patent are “extruded spheronized beadat tlo not have any intermediate layer or
delayed release coating. JA 4291, col. 172,8t23; JA 1430:9-23. Thus, this example is
not relevant to claims 17-19 of the '161 Ratevhich specify a percentage of coated core
elements to be used in tablets. Morep#xample 13 of the '065 Patent discloses a
tablet containing 50 parts of active spbal granules, which teaches away from the
weight limitations of claim4.7-19 of the '161 PatenSeelJA 4291-92. Similarly,
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Example 20 of the 777 Patent teaches talthetscontain more thas0% coated beads.
JA 4322 col. 21, Il. 56-62; JA 1406:24-1407:18nus, the '777 Patealso teaches away
from the weight limitations of cleas 17-19 of the '161 Patent.

4. Secondary Factors (Objective Idlicia of Non-Obviousness)

Plaintiffs did not present any evidencesetondary factors or objective indicia of
non-obviousness. However, where, as hemgatent challenger fails to presemptriana
facie showing of obviousness, the patent holdeed not presentlvattal evidence of
non-obviousnessSee Winner Int'l Ralty Corp v. Wang202 F.3d 13401350 (Fed. Cir.
2000).

5. Conclusion

For the forgoing reasons, the Court findat Defendants failed to prove by clear
and convincing evidence that the assertedndaif the '161 Patent are obvious under 35
U.S.C. § 103(a).

C. DEFENDANTS’ REMAINING INVALIDITY ARGUMENTS

As part of their invalidity case, Defenata introduced the testimony of Dr. Tina
deVries, the executive at WamChilcott responsible for overseeing the Doryx Tablet
project®’ Dr. deVries testified that the Pridrt Doryx Capsule and the Doryx Tablet
both had a higher rate of absorption anoveer incidence of nausea than immediate
release doxycycline tablets. Dr. deVries dbsstified that botlproducts had a 24-month
shelf life. Finally, Dr. deVries testified thefarner Chilcott devejmed the Doryx Tablet
as part of an “anti-generic” strategyraad at preserving the Doryx franchiseeeJA
1305:17-21.

The Court accepts all of this evidencdrag, but cannot digcn any reason that it
is relevant to the question of patent validiffjo the extent that Defendants are arguing
that the '161 Patent covered omlgw aspects of the Doryx Tableg(, the improvement
to dissolution stability), that iself-evident. To the extéthat Defendants are arguing
that the Capsule and Tablet have identical ptagse that is plainly incorrect. The Tablet
improved the dissolution stabiligf the Capsule (among othiaings). Finally, the fact
that a company developed a product as @iaa business strategy is thoroughly
unsurprising. And while it is comforting tanow that Warner Chilcott did not run afoul
of any antitrust laws by implementing a “pgeneric” strategy, that really has no
relevance to any of the isssiraised in this case.

37 Dr. deVries held the title @enior Director of Resear@nd Development from 1996 to 2000,
and the title of Vice President of Pharmaceutics from 2000 to 2005. JA 1279:13-24.
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V. DEFENDANTS' EXCEPTIONAL CASE CLAIMS

Mylan and Impax assert thitis is an exceptional cafieat entitles them to an
award of attorneys’ fees and expert faader 35 U.S.C. § 285T'he Court disagrees.

In patent actions, “[tlhe court in exdegnal cases may award reasonable attorney
fees to the prevailing party.” 35 U.S&285. Absent misconduct during the litigation,
sanctions may be imposed aggithe patentee only if (1) the litigation is brought in
subjective bad faith, and (2) the litigation is objectively baselessfessional Real
Estate Investors v. ColunabPictures Industries508 U.S. 49, 60-61 (1993). There is a
presumption that the assertion of infringemard duly granted patent is made in good
faith. Springs Willow Fashions, LP v. Novo Indus., B23 F.3d 989, 999 (Fed. Cir.
2003). The underlying improper conduatdahe characterization of the case as
exceptional must be establisheddgar and conviting evidence Beckman Instruments,
Inc., v. LKB Produkter ABB92 F.2d 1547, 155Fed. Cir. 1989).

The Court finds that Defendants’ excepiabcase claims were not established by
clear and convincing evidenaes Defendants presented nadewnce whatsoever of bad
faith. See Brooks Furniture igfv. Dutailier Int'l, Inc, 393 F.3d 1378, 1381-82 (Fed.
Cir. 2005).

VI. CONCLUSION

For the forgoing reasons, the Court dodes as follows. First, the Court
concludes that Plaintiffs failed to prou®; a preponderance of the evidence, that
Mylan’s ANDA product infringes the '161 Rant. Second, the Court concludes that
Plaintiffs failed to prove, by a prepondeca of the evidence, that Impax’s ANDA
product infringes the '161 Patent. ThirdetBourt concludes that Defendants failed to
prove, by clear and convincing evidence, that'i61 Patent is invalid as anticipated by
the '777 Patent. Fourth, the Court concluded Bbefendants failed to prove, by clear and
convincing evidencehat the 161 Patent is obviouslight of prior art. Finally, the
Court concludes that Defendants failed to establish their exceptional case claims by clear
and convincing evidence. An appropei®rder accompanies this Opinion.

/s/ William J. Martini
WILLIAM J. MARTINI, U.S.D.J.

Date: April 30, 2012
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