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UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

PURDUE PHARMACEUTICAL PRODUCT? Civil Action No. 12-5311 (JLL) (JAD)
L.P. etal.,

Plaintiffs, OPINION
V.
ACTAVIS ELIZABETH LLC, et al.,

Defendants.

LINARES, District Judge.

This case involves the issues of infringement and validity of three patentsngoveri
Plaintiffs’ product Intermezzo®. Intermezzo® is a dmmgnufactured for the treatment of
insomnia when middlef-the-night awakening is followed by difficulty returning to sleep. After
careful consideration of the evidenceggnted at a bench trial held Decembet5], 2014, the
Court finds as follows:As to the "131 patent, Defendants have met their burden of proving this
patent is invalid as obvious, but failed to prove that the claim element “without lestdiadive
effects” is invalid as indefinitePlaintiffs have proved by a preponderance of thdewe that the
asserted @ims of thé131 patent are infringeby all Defendants As to the '628 patent, Plaintiffs
have failed to meet their burden of proving infringement as to DefendaiRts and Actavis
Plaintiffs, however, have met their burden of proving that Novel infringes the '628tp¥thile
Defendants have failed to prove this patent is invalid as anticipated, the '628ipatealid as

obvious. As to the '809atent Plaintiffs havemet ther burden of proving infringement as to
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Defendang, DRL and Novel. Defendants, on the other hand, have proved by clear and convincing
evidence that the ‘809 patent is obvious and therefore invalid. This Opinion articulatesithe bas
for each of these conclusions.

INTRODUCTION

This is an infringemenaction brought by Plaintiffsrelating to the patents covering
Intermezzo®. This action was commenced as a result of Defendants eachrfilkkbbreviated
New Drug Application (“ANDA”) pursuant to the HatdWaxman Act, seeking FDA approval to
sell a generic version of Intermezzo® prior to the expiration of the relevamitpatThis Court
has subject matter jurisdiction over this action under 28 U.S.C. 88 1331 and 1338(a). No party

contests personal jurisdiction or venue for the purposes of this civil action.

BACKGROUND*

l. The Parties

Plaintiffs, Purdue Pharma L.P., and Purdue Pharmaceutical ProductarétRe current
holders of New Drug Application No. 022328, for sublingual tablets containing 1.75 mg and 3.5
mg of zolpidem tartrate. These Plaintiffs market the approved drug under desamnse
Intermezzo®. Plaintiff, Transcept Pharmaceuticals,, I(fd:ranscept”) is the owner of the
relevant patents where Purdue Pharma L.P., and Purdue Pharmaceutical ProdticiseL.P
exclusive licensees under these paterf$aintiffs offer that Trascept is currently known as

“Paratek Pharmaceuticals, Ihc(See e.gPls.” Proposed Findings of Fact, F®F) Y42). The

! The facts set forth herein are the Court’s findings of facts which are based on this Cour
observationsnd credibility determinationsf the witnesses who testified and a thorough review
of all the evidence admitted at trial.

2 Transcept Pharmaceuticals, Inc., Purdue Pharma L.P., and Purdue Pharmdrediicas

L.P, will collectively be referred to a#taintiffs.”
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Court, howeverfor purposes of this Opinm refers to the named assignee of the paiardsit
as “Transcept.”

While there are five Defendés in this action, two of saldefendants, Par Pharmaceutical,
Inc. (hereinafter “Par”), and TWi Pharmaceuticals, Inc. (hereinafter “TWri}ered into
stipulations whereitboth agreed to be bound by the outcome of the wniddout them actually
participating That is, TWi “agree[s] to be bound by the Final Judgment ... including angdelat
injunctions, of the District Court in the Intermezzo Actiorofemg all claims and counterclaims
of infringement, validity and enforceability of the '131 patent following lifigaton the merits.”
(Stipulation, ECF No. 332, 14). Similarly, Par, “agree[s] to be bound by the Final Judgment
including any relatednjunctions, of the District Court in the Intermezzo Action resolving all
claims and counterclaims of infringement, validity and enforceability ofiand '809 patents
following litigation on the merits.” (Stipulation, ECF No. 323, 13). Both TWiRadstipulated
to personal jurisdiction for purposes of this actidrhe remaining Defendants in this action are
Actavis Elizabeth, LLC (hereinafter “Actavis”), Dr. Reddy’s Laboras, Inc., and Dr. Reddy’s
Laboratories, LTD, (hereinafter collectivelipf. Reddy’s”or “DRL”), and Novel Laboratories,

Inc., (hereinafter “Novel”).

ll. Intermezzo and the Patentsin-Suit

Intermezzo® is a drug manufactured for the treatment of insomnia when +ofettiie-
night (or “MOTN”") awakening is followed by difficultyreturning to sleep. (PT-225 at 1).
Intermezz® is intended for use only if the patient has fbours or more remaining before the
planned time of waking. Intermezzo® is in the form of a tablet that is placed hedengue to

disintegrate. This formulation is for transmucosal absorption. The thrgankfetents at issue



covering Intermezzo are U.S. Patent No. 8,242,131 (the *’131 patent”), U.S. Patent No. 7,682,628
(the *'628 patent”), and U.S. Patent No. 8,525,809 (the “809 patent”). Nikhilesh N. Singh is the
sole named inventor of each of the three relevant patents, except regarding that&h®bnly,

where Sathasivan Indiran Pather is named asiavemtor.

The '809 patent is a patent indicated for the treatment of MOTN insofihe131 patent
is directed to a method of treating MOTN insomnizere the ‘628 patent is directed to a method
of treating insomnia. The '131 Patent is entitled “Methods of Treating Middfethe-Night
Insomnia” and was issued by the PTO on August 14, 20TRBe '628 Patent is entitled
“Compositions for Delivering Hypnotic Agents Across the Oral Mucosa and MethoUseof
Thereof” and was issued by the United States Patent and Trademark Offi@&)(dd March 23,
2010. The '809 Patent is entitled “Compositions for Treating Insomnia” and was isstieel b
PTO on August 28, 2012. The priority dates are: 1) for the '628 Patent, February 17, 2004, 2) for

the 131 Patent, May 25, 2005; and 3) for the ‘809 Patent, May 25, 2005.

lll. The Claims at Issue and Releant Markman Construction
A. Claims of the 131 Patent

Plaintiffs claim all Defendants will induce infringement of Claims 8, 10, 18 and 19 of the
131 patent. Because Claims 1 and 12 of the '131 patent are independent claims, ame theref
Claims 8, 10, 18, and 19 depend therefrom, a detailed analysis of Claims 1 and 12 is applicabl
the infringement and validity inquiries. Claims 1 and 12 are distinct insofar as Clgpplies to
non-elderly patients and Claim 12 applies to elderly patients. Defendanésthegihat the claims
of the "131 patent are obvious. Defendants also argue that limitation found in Clandsl2,a

namely, “without residual sedative effects” is indefinite. These claimsthatellowing:



Claim 1: A method of treating midetbf-the night insomnia

in a nonelderly patient without prophylactically
administering zolpidem, comprising: dosing the patient with
a pharmaceutical composition comprising about 0.5 to about
4.75 mg of zolpidem hemitartrate or a molar equivalent
amount ® a pharmaceutically acceptable form of zolpidem,
wherein the pharmaceutical composition is substantially free
of other hypnotic agents, wherein the patient awakens from
sleep and desires to resume sleep for less than 5 hours,
wherein the step of dosingetlpharmaceutical composition

is performed after the patient awakens from sleep, and
wherein the pharmaceutical composition permits the patient
to awaken at a time about four hours after dosing without
residual sedative effects.

Claim 12 A method of treabg middleof-the-night
insomnia in an elderly patient without prophylactically
administering zolpidem, comprising dosing the patient with
a pharmaceutical composition comprising about 1.5 to 2.5
mg of zolpidem hemitartrate or a molar equivalent amount
of a pharmaceutically acceptable form of zolpidem, wherein
the pharmaceutical composition is substantially free of other
hypnotic agents, wherein the patient awakens from sleep,
and desires to resume sleep for less than 5 hours, wherein the
step of dosing the pharmaceutical composition is performed
after the patient awakens from sleep, and wherein the
pharmaceutical composition permits the patient to awaken at
a time about four hours after dosing without residual
sedative effects.

This Court construetivithout residual sedative effects” to mean “with no or minimal subjective
feelings of sedation, as evaluated by: (a) testing acceptably in at least omxpiesing
psychomotor performance, attention, information processing, and memory usedebgftsiol

in the art; and/or (b) demonstrating plasma levels of zolpidem, at an appedjme point, below
about 20 ng/ml.” (Opinion, ECF No. 185 afh A list of appropriate psychomotor performance,
attention, information processing, and memory usethbge of skill in the art are exempld in

the patent specification.



Claim 8 depends from Claim 1 and is substantially identical to such excegtr# tethe
3.5mg dose. (JTX 1, Claim 8). Claim 10 of the '131 Patent recites: “The method of&laim
wherein the pharmaceutical composition provides delivery of zolpidem across #md’patial
mucosa.” (JTX 1, Claim 10). Claim 18 depends from Claim 12 and is substantially idemtical
such except it refers to the 1.75mg dose. Claim 19 of the 'a@&hfrecites: “The method of
Claim 18, wherein the pharmaceutical composition provides delivery of zolpidem alceoss t

patient’s oral mucosa.”

B. Claims of the '628 Patent
Plaintiffs claim Defendants will induce infringemenit Claims 9, 16 and 17 dhe’'628
patent. The '62@atentcontains an independent Claim 1 which states the following:

Claim 1: A method for treating insomnia, comprising the
steps of: administering a solid pharmaceutical composition
comprising zolpidem or a pharmaceuticalgceptable salt
thereof to a subject prone to insomnia, the pharmaceutical
composition further comprising a buffer, wherein the buffer
raises the pH of saliva to a pH of about 7.8 or greater,
wherein zolpidem is absorbed across a permeable membrane
of the subject’s oral mucosa, and wherein at least 75% of the
solid pharmaceutical composition dissolves within 10
minutes or less within an oral cavity following
administration.

Claim 9 of the 628 Patent recites as follows: “The method of claim 1, wheréinffiee comprises
a carbonate buffer and a bicarbonate buffédTX 003, Claim 9). Claim 16 of the '628 Patent
recites as follows: “The method of claim 1, wherein the zolpidem or pharndgutcceptable
salt thereof is in an amount from about 1 mg to about 5 mg.” QDBXClaim 16). Claim 17 of

the 628 Patent recites: “The method of claim 1, wherein the zolpidem or pharmalbgutic

acceptable salt thereof is in an amount from about 2 mg to about 5 mg.” (JTX 003, Claim 17).



C. Claims of the '809 Ritent

Claim 1 of the '809 Patent, upon which asserted Claims 11, 17, and 18 depend, recites as
follows:

A solid unit dosage composition for the treatment of MOTN

insomnia, said composition comprising an effective amount of

zolpidem or a salt thereof, formulated for delivery of zolpidem

across a subject’s oral mucosa, wherein said effective amount is an

amount of less than 1.30 x-BOmoles of zolpidem, and between

about 25 ng/mL and about 50 ng/mL within 20 minutes of

administration, when evaluated in an appropriate patient population.

Claim 11 of the 809 Patent recites: “The solid unit dosage composition of claim Einvtier
zolpidem is delivered across at least one of the sublingual or buccal mu@laga."L7 of the '809
Patent recites: “The solighit dosage composition as in any of claim$,115, or 16, containing
about 1.75 mg of zolpidem hemitartrate.” Claim 18 of the '809 Patent recites: “the sbtidsage
composition as in any of claims4, 15, or 16, containing about 3.5 mg of zolpideemitartrate.”
Claim 12 of the 809 Patent, upon which asserted Claim 22 depends, recites:

A solid unit dosage composition for the treatment of MOTN

insomnia, said composition comprising an effective amount of

zolpidem or a salt thereof and at least one buffering agent,

formulated for delivery of zolpidem across a subject’s oral mucosa,

wherein said effective amount is 0.5 to 4.75mg of zolpidem

hemitartrate, and is an amount sufficient to produce a plasma

concentration between about 25 ng/mL and about 50 ng/mL within

20 minutes of administration, when evaluated in an appropriate

patient population.
Claim 22 of the '809 Patent recites: “The solid unit dosage composition of claim 12, further
comprising a binary buffer system that raises the pH of said subjects &ah pH greater than
about 8.5, irrespective of the starting pH of saliva.”

“Binary buffer system” was construed by the Court to nfaasystem used to maintain

and/or achieve an approximate pH range comprising at least one-gastating component and

at least one proton accepting component.” (Opinion, ECF No. 185 at&&)dement is similar



to the “buffer” element of the '628 patent except it is somewhat more spasificrefers to a

“system.”

IV. Procedural History

The original Complaint in this action was filed on August 23, 2012 against Defendant,
Actavis. By Febraary 26, 2014, all actions brought by Plaintiffs relevant to Internt®zaad
patent infringement were consolidated. Each of the Defendants represented to thea€aurt t
will not launch its ANDA product prior to March 31, 2015. The consolidated action against

Actavis, DRL, and Novel was heard by the Coud aench trial on December15, 2014.

V. MOTN Insomnia

Insomnia is a common malady that occurs in approximately one third of the adult
population. $eeJTX 016). The term insomnia is used to describe all conditions related to the
patient’s perception of inadequate or wrestful sleep(Tr. 7.136:1721 (Winkelman)): Insomnia
possesses three elements of difficulty: falling asleep, stayingpasie@aking up too early in the
morning. (Tr. 7.133:221 (Winkelman)). Prior to 2005, the method of treating all types of
insomnia was primarily through prophylactic administration to prevent insonthiar tdan on
the “as needed” basis described in the '131 patent. Mufellee-night insomnia was construed
by the Court to be a “condition wherein a subject, after falisigep, awakens and has difficulty
returning to sleep.” (ECF No. 92 at 2). In sum, those who suffer from MOTN insomrea suff

from frequent nocturnal awakenings.

3Tr.,” refers to the benchial transcript.



While prophylactic administration made sense for those who had troubléyirfdglang
asleep, patients suffering from MOTN insomnia irregularly were in somes aasglicating
themselves unnecessarily because whether they would wake in the-aifitithanight on that
particular night was unpredictable. The treatment for MOTN insomnia (as oppaxéértforns
of insomnia) also presented an obstacle as the ability to get a person beeg to the middle of
the night rather than before bed, was assumed at one point to be at least siayetlglifficult
because a person’s drive to sleejessened.

Indeed, overall propensity or drive to sleep depends on the interaction between two
biological processes: the homeostatic sleep drive and circadian drive. (Tr.10018R33:7
Czeisler). Homeostatic sleep drive increases with every waking hour, but when a pelson fal
asleep, homeostatic sleep drive declines, such that by the middle of the nighhtfrhomeostatic
sleep drive is dissipated. (Tr. 10:35241 (Czeisler). On the other hand, the circadian drive is
governed by a biological clock that sends out a signal to wake or be alert during threl day a
signal to quiet the drive to wake at niglgt.r. 10.37:16-10.39:19Czeisler). The circadian drive
promotes waking during the dégs the circadian signal for alertness increesmed promotes sleep
(or the absence of waking) through the ni@tst the circadian signal for alertness decrgagds.
10.37:16-10.39:19, 10.44:19-10.45(Cxeisler).

But these processes must be reconciled with the average person who sleepstragight
hours. In other words, what keeps them asleep when their homeostatic sleep driveasrdec
by the hourUltimately the conclusion inevitably drawntigat the circadiasignal keeps someone

asleep® In any eventto skilled artisans, theaferaction of these processesultsin a person’s

4 Indeed, this was the only plausible explanation provided to the Court for how a person sleeps
staysasleep. (Tr. 7.133:10-11).



overall urge—or drive to sleep-to be the greatest at bedtime (as opposed to the middle of the

night).

VI. Ambien®/Zolpidem

Physicians and psychiatrists were routinely prescribing the drug Ambien®edb t
insomnia, prior to the filing of the patentssuit. (Tr. 2.93:1320 (Ocalssen)). The active
ingredient in Ambien® is the same as that in Intermezzo®, zolpidem tartrdeof 2004,
Ambier® was commercially available and prescribed in two dosagd®) mg tabletor non
elderly patientand a 5 mg tabldor the elderly (JTX 41 at DRL0013528)Ambien®’s dosing
information indicates that thedderlyare doseavith halfthenormal dosas they may be especially
sensitive to the effects of zolpidem tartrate. Téisonsistent with the general understanding that
elderly people are more sensitive to the side effects of medicatimhsmetabolize drugs
differently (usually more slowly) esing medications to reside in the body at high levels for
longer. (Tr. 7.126:2-2 Winkelman)).

Ambiern® wasan incrediblysuccessful drugommercially,which stimulated the medical
research community to extensively investigate and review zolpidem. ldbterby 2004 the
prevailing view amongst medical professionals was that zolpidem was vesditeal and posed
minimal risk of abuse and dependence at the therapeutic doses of 5 mg and 10 mg.® Ambien
through its labelwas indicated for prophylactic admstration. While it unclear how common the
practice was, at leasbmedoctors were prescribing fractional (half of one) Ambien® to treat
MOTN insomnia prior to 2004. (Tr. at 2.7824 (Oclassen), 7.145:4R147:10, 7.149:23

7.150:23 (Winkelman)). Thislikely because Ambien® was known by 2004 to be a safe/effective
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sleep drug but more importantly, have a short duration of astiabout 4 hours(Tr. 2.75:14-16

(Oclassen), 6.161:11-21 (Michniak-Kohn), 7.143:16-7.144:10 (Winkelman)).

VII. Zolpidem v. Zaleplon

As a general proposition medication will be gone from the body in thredivesf (Tr.
1.161:211.62:9 (Kryger)). While zolpidem was known to have a rapid onset and shditehalf
of about two to three hours, another hypnotadeplon,was known to have an even shorter half
life of just one hour.Zaleplon is the active ingredient in the sleeping pill Sonatd®&ch around
2001, was a “comparatively new medicatiorfJTX 033 at 116).Pertinent articles and studies
prior to 2004 were predomininantly limited to analyzing zolpidem and zaleplon, therefore
suggestinghat these wo hypnotics were the only current effective options to treat insomnia.
While on the surface it may seem asujo zaleplon’s ultra short half life could be ideal for
treatment in the middle of the night to avoid morning residual sedative e#fatgpjon proved
unsatisfactory as the risk of waking up again was identifid@d. 1.161:211.162:9 (Kryger)).
Partiailarly when analyzed according to the indication of Intermezzo®, which targetedtpatie
who woke up in the middle of the night with at least four hours of sleep remaining, Sonata®
zaleplon, was too short acting, where a patient could not count on dettigpurs of sleep. (Tr.
7.156:2224 (Winkelman) see also TeitelbaurfiPTX 033: “[M]ost FMS patients | have treated

with Sonata haveotfound it to be helpful. | think Ambien is better.” (emphasis in orig)nal)

VIIl. Dosage Strength of Hypnotics
Given the prophylactic nature of administration of hypnotics such as zolpidem epidazal
prior to 2004, the dosage strengths of such were usually 5mg for an elderly gadieitmg for

non-elderly. The primary goal of hypnotics, as with many drugs te find the lowest effective

11



dose to prevent overmedicating without compromising the dose’s effi&iaoylarly, for safety
reasons, any dose of a hypnotic should leave a patient without a “hangover” in the morning
meaning they are free from residsaldative effects. For example, in the morning many patients
would wake up and then drive to work. Driving while experiencegidual sedative effects is
both hazardous to the patient and the genetaiguThis is why one method for determining if
residual sedative effects are present after administration of a hypnotitagsa driving test.Jee
Vermeererstudy). One weltknown solution for sleep experts and drug formulators to combat
side effects including residual sedative effeetss to lower the amount of the hypnotic in a given
dose. Hee e.g(Tr. 7.156:715 (Winkelman)Teitelbaums suggesting that Ambien is the go to
drug, but if a patient was too hungover “you could...reduce the dose.” (Tr. #1%6:7
(Winkelman)). Thus, the overarchirapjectivein treating MOTN insomnia was to strike a balance
betweenlowering doses to avoid residual sedative effects, while maintaining gedesangth

that was effective for four hours.

IX. Transmucosal Delivery

Most medications are formulated in an oral, swallow forrHowever, routes of
administration of a drug are changed when taking into account the indication of tme triedior
example, a drug indicated for the treatment of MOTN insomnia)thedamount of active
ingredient. When taking an oral swallow pill, at least some portion of the drug wijetot
absorbed and in turn, goes out through the system. More specifically, when a dreg arititst
pass effect” it goes to the liver wheseme of it gets broken down before making its way to

systemic circulation. (Tr. 7.8425 (Winkelman)). Importantly, systemic circulation provides the

12



delivery of the drug to the brain. (ld.). Thtise primarybenefits of systemic administratiom
generalarethat a drug will work more quickly and therefore potentially wear off more quickl

While there are a number of methods of systemic administration, such as intravkinous, s
permeation andhhalation, many are not practical for specifeatments. One more sensible and
universal method involves delivery through the body’s mucosal surdndbe mouth or nose
where there armanyblood vessels close to the surface for a drug to enter dire@iihin the
mouth, drugs can therefore be delivered across the sublingual or buccal byttesasmucosal
delivery.” While this method was well known prior to 2004, it was noted that not all dmgs ca
should be delivered this way. This is for the same reason that not al-efnrgsxamplethose
that must be delivered in voluminous quantities to be efficaei@us suitable for delivery by an
oral swallow tableteither because it is an impossible route or is less beneficial.

Fortunately, for many drugs whose propertiesnak known €.g.pharmacokinetics) and
have been extensively researched and published by the medical community, ttonsuta
transmucosal delivery became more identifiable. Pharmacokinetic behasialrag is in some
cases an accurate parameter for determining if a drug is suitable fonucassl delivery.By
way of example, in broad terms, drugs that are considered “lipophilic” will pass easily
through membranes determination that can be made when the logP value is known or published.
(See e.gTr. 6.156: 911: Zolpidem’s published logP value is 2.42.). Further, akvellvn theory
called the HenderseHasselbalch principle explains that a drug can be made lipophilic by
changing the pH, using for instance, a buffer. (Tr. 543:7Singh)). While zolpidem contains
apparent propertiethat are suitable for transmucosal delivery, prior to 2004 there was not a

developed formulation for zolpidem in sublingual doses.
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X. Trial Witnesses
The following witnesses either appeared or had tremordeddepositionadmitted as

evidence and played at the bench ttial.

A. Plaintiff s’ Witnesses
1. Meir Kryger, M.D.

The Court accepted Dr. Kryger as an expert in sleep medicine and the clinical resgarch an
treatment of sleep disorders, including insomnia. (Tr. 1.13&)} Dr. Kryger is a Professor in
the Department of Internal Medicine at Yale University in New Haven, CtinnecTr. 1.124:7#

10; PTX 11 at 1). He ialso the Director of the Clinical Sleep Fellowship Program at the Yale
Program of Sleep Medicine, and a practicing physician in the VA Connecticut Haitdm,
specializing in sleep medicine. (Tr. 1.124t9, 1.128:1221; PTX 11 at 1). Dr. Kryger has
experience with Ambie® in clinical trials, and opined on its properties and how it was prescribed
by physicians, dating from before its U.S. approval in 1992. (Tr. 10.1:8801190:9). Dr. Kryger
was presented by Plaintiffs ardstified regarding the understanding in the art concerning
insomnia and MOTN insomnia and appropriate treatments of the condition at the tihee of t
inventions claimed in the patertssuit. Dr. Krygeralsooffered opinions on invalidity (objective

indicia of non-obviousness) and infringement.

® The Court has omitted some witnesses from this sebtiming foundtheir testimony either
redundant or irrelevant based upon the Court’s findings. The Court did however, cahsifler
the testimony at trial to make such findings.
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2. Charles Czeisler, Ph.D., M.D.

The Courtacceptedr. Czeisler as an expert in sleep and sleep disor(ers10.24:8-15
(Czeisle)). Dr. Czeisler is the Baldino Professor of Sleep Medicine and the Directoe of th
Division of Sleep Medicine at the Harvard Medical School, and Chief of the Division e Sle
Medicine in the Department of Medicine at the Brigham and Women’s Hospital storBo
Massachusetts. (PTX 13 at 1, 3). Dr. Czeisler opined on the physiology of the humdiarcirca

timing system and its relationship to the slegke cycle.

3. David Drover, M.D., M.Sc

The Courtalso accemd Dr. Drover as an expert in clinical phaoolagy. (Drover Tr.
2.133:212.134:5). Dr. Drover is a Professor of Anesthesia at Stanford University, where he ha
been teaching since 1995. (PTX 14 at 1, 7; Drover Tr. 2.228:1He conducts research within
the field of clinical pharmacology and has been involved in more than 50 clinical stadnes, s
involving the hypnotics zaleplon and zolpidem. (Drover Tr. 2.13982.131:14-2.133:1). Dr.
Drover testified about the pharmacokinetic properties of different dosage formpsjerol
formulations known at the time of the inventions and those formulations claimed in thes-pate

in-suit.

4. James Polli, Ph.D.

The Court accepd Dr. Polli as an expert in pharmaceutics, pharmaceutical formulation,
and drug delivery. (Tr. 3.39:320). Dr. Polli is a Profesor of Pharmaceutical Sciences and the
Ralph F. Shangraw Endowed Chair in Industrial Pharmacy and Pharmaceutics avénsity raf
Maryland School of Pharmacy. (PTX 15 at 1; Tr. 3.3628 3.32:812). Dr. Polligave expert

testimonyabout drug formulation, delivery, and absorption, including of course, zolpidem.
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5. Glenn Oclassen

Mr. Oclassen was a dounder of Transcept. (Tr. 2.57:32A1.) During the development of

Intermezzo, and until 2014, Mr. Oclassen was President and CEO of Transcept. (T+12)67

6. Thomas Roth, Ph.D.

Dr. Roth was a consultant to Plaintiff, Transcept during the time that it developed
Intermezzo® and submitted a declaration during the prosecution of the '131 Patent. (Tr.
10.237:1820). From 1978 to 2014, Dr. Roth was Bieector of the Sleep Disorders and Research
Center at Henry Ford Health Systems. (P36 at 1; Tr. 10.238:225). Dr. Roth was deposed

by Defendants in this matter on April 15, 2014.

7. James Garegnani

Mr. Garegnani’'s deposition testimony was admitted at trial. At the time of his depposition
Mr. Garegnani was Director of Product Development for Novel. Mr. Garegnani wass\iRukd
30(b)(6) designee on topics related to the development of Novel’'s ANDA Product, thesfitom
of Novel's ANDA Product, and any validity analysis of prior art conductelddmel. (Tr. 2.216:9

12).

8. Alfred Liang, Ph.D.

Mr. Liang’s deposition testimony was admitted at triat.the time of his deposition, Dr.
Liang was aDirector of Product Development féctavis. (Ir. 4.77:16-11). Dr. Liang was

Actavis’ 30(b)(6) designee on topics related to Actavis’ ANDA, the reseatidevelopment
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leading to Actavis’ ANDA Product, and testing that Actavis did on its productsnéemniezzo.

(Tr. 4.77:12-15).

9. Kranthi Kumar Gorlamatri

Mr. Gorlamari is a former employee of Novel, who Plaintiffs deposed in his personal
camcity. (Tr. 3.6:1821). He was a formulation scientist who worked on the development of

Novel's ANDA Produt. (Tr. 3.7:14-3.8:h

10. Narayanan Badri Viswanathan, Ph.D.

Dr. Viswanathan'sdeposition testimony was admitted at trial. At the time of his
deposition, Dr. Viswanathan was the senior director of formulations for DRL. (Tr. 455:1
(Viswanathan)). DrViswanathan was DRL’s Rule 30(b)(6) designee on topics related to the
content of DRL’'s ANDA, the research and development leading to DRL's ANDA Proithect
product’s formulation, and DRL’s knowledge of Intermezzo and the patestst. (Tr. 4.55:2

6).

B. Defendants’ Witnesses
1. Bozena Michniak-Kohn, Ph.D.

Dr. MichniakKohn has a Ph.D. in pharmacology has practiced as a pharmacist. As a
pharmacist and as a teacher, she consulted prescribing and labelingiitiorior drugs and has
formulated drugs fo transmucosal delivery. Dr. Michnidkohn’s current position is full

professor with tenure in pharmaceutics at the Ernest Mario School of PharinBcygers, the
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State University of New Jersey. (Tr. at 6.19:23-6.20:1). The Court qualified CinidicKohn
as an expert in pharmaceutical sciences, pharmacy, pharmacology and fomsaiainae. (Tr.

at 6.30:11-16).

2. John Winkelman, Ph.D., M.D.

Dr. Winkelman is a currently a practicing physician and Chief of the Slesprdairs
Clinical ResearclProgram at Massachusetts General Hospital. Dr. Winkelman received his Ph.D
in Psychobiology from Harvard University in Cambridge, Massachusetts in 1983 amdiGaim
degree from Harvard Medical School in 1987. Dr. Winkelman was proffered and accegted as

expert in sleep science, sleep medicine, and the treatment of sleep disdrdeas7.81:17-2%1

3. Umesh Banakar, Ph.D.

Dr. Banakar is an independent consultant and advisor to pharmaceutical compdnies a
governmental agencies for the development and evaluation of pharmaceuticafiomsu{DTX
3021 at 1-2). He received his Ph.D. in Pharmaceutical Technology from Duquesne tyriversi
Pittsburgh, Pennsylvania and completed his -dostorate research relating to Advances in
Controlled Release Technology at the Massachusetts Institute of TechnaoloBgston,
Massachusetts in 198@r. Banakar has assisted in formulating about 10 to 15 sublingual tablets,
including a zolpidem sublingual tablet commercially available outside of the UBtites. As a
result, Dr. Banakar was proffered and accepted by the Court as an expegt fisldhof

pharmaceutical formulations. (Tr. 4.108:15:23
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4. Jason McConville, Ph.D.

Dr. McConville is an associate professor of pharmaceutics at the CollegaroidRly at
the University of New Mexico in Albuquergue, New Mexico and has over 20 years ofezqee
in the field of drug formulation and delivery and in the field of transmucosal diivgje He
received of Bachelor of Science with Honors in Applidee@istry from Coventry University in
Coventry, United Kingdom in 1994. (Tr. at (DTX 1000)). Dr. McConville’s current area of
research is transmucosal drug delivery, which incorporates all transmudosalydaich as oral
and lung transmucosal delivefyr. 4.160:1821). Dr. McConville was proffered and accepted as
an expert in the field of drug formulation and delivery, and an expert in the fielthsfugosal

drug delivery. (Tr. 4.161:3)9

5. Ann Kraft
Ann Kraft, appearing in her capacity asedFR. Civ P. 30(b)(6) corporate designee and
in her individual capacity, was deposed by Defendants in this matter on March 11, 2014 deposition.
At the time of her deposition, portions of which were presented at trial via designasioaft
was the Exeutive Director of Licensing and Business Development for Plaintiff, Purduen@har

LP.

6. Margaret Moline, Ph.D.

Dr. Moline, appearing in her capacity as a Fed. R. Civ P. 30(b)(6) corporate designee and
in her individual capacity, was deposed by Defendants in this matter on March 13th, 2014
deposition. At the time of her deposition, portions of which were presented at tdakigaation,

Dr. Moline was a Director in the Medical Research department at Purdue Pharma LP
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7. Nilesh Parikh, Ph.D.

Dr. Parkh submitted on behalf of Plaintiff, Transcept, a declaration to the U.S. Patent and
Trademark Office during the prosecution of the patent application that would everdsadyas
the '628 patent. (JTX 8; Tr. at 8.23153Parikh)). Dr. Parikh was deposed by Defendants in this

matter on March 31, 2014.

8. Nikilesh Singh, Ph.D.

Dr. Singh is the named inventor on each of the patargsit. He is also the founder of
Plaintiff Transcept. At the time of his deposition, Dr. Singh was the Senior Vésident and
Chief Scientific Officer for Plaintiff Transcept. T(. 5.61:1718). Dr. Singh, appearing in her
capacity as a Fed. R. Civ P. 30(b)(6) corporate designee and in his individual caescitgpased

by Defendants in this matter on March 25, 2014 deposition.

LEGAL ANALYSIS

Plaintiffs assert claims of the '131 and '628 patggainstll Defendants. Plaintiffassert
the claims of the '809 pateagainstNovel and DRL. Defendants argue that each of the patents
in-suit is invalid as obvious. Defendants also claim the '628 patent is invalid as aeticyoal
the '131 patent element “without residual sedative effects” is invalid asnitde While it is
Plaintiffs’ burden to prove infringement by a preponderance of the evideneeiskedk patents
“shall be presumed valid,” 35 U.S.C. § 282, the “burden is on the party asserting invalidity [her
Defendants,] to prove it with facts supported by clear and convincing evitlehoear Tech

Corp. v. Int'l Trade Comm’n566 F.3d 1049, 1066 (Fed. Cir. 2009) (internal citations omitted).
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l. Infringement

A patent is infringed when a person “without authority makes, uses, offers to sells or se
any patented invention, within the United States, or imports into the United Stgtemtented
invention during the term of the patent ....” 35 U.S.C. § 271(a). Determining infringement requires
a two step inquiry. Step one requires a court to construe the disputed terms of that pedaat
and step two requires a court to compare the accusedagbsasiith the properly construed claims
of the patent. Step one is a question of law; step two is a question dfldakiman v. Westview
Instruments, Inc52 F.3d 967, 9781 (Fed.Cir.1995). To prove literal infringement, the patentee
must show that thaccused device contains every limitation in @lsserted claim®olly, Inc. v.
Spalding & Evenflo Cosl16 F.3d 394, 397Fed.Cir.1994).If even one limitation is missing or
not met as claimed, there is no literal infringem&tas-Hamilton Grp. v. LaGard, In¢156 F.3d

1206, 1211 (Fed. Cir. 1998)(internal citations omitted).

In HatchWaxman litigation, infringement cases are filed before the alleged infringing
product is sold. Consequently, the infringement analysis is based on an assumed otidaipothe
set of facts.Under 35 U.S.C. 271(e)(2):

It shall be an act of infringement to submit . . . an [ANDA] for a

drug claimed in a patent the usef which is claimed in a patent

. . . If the purpose of such submission is to obtain approval . . . to

engage in the commercial manufacture, use, or sale of a drug or

veterinary biological product claimed in a patent or the use of

which is claimed in a patent before the expiration of such patent.
Thus, the filing of an ANDA seeking approval for an indigatclaimed in a patent constitutes
infringement under Section 271(e)(&s summarizedn HarmanpPatents and the Federal Circuit
494 n. 161 (9th ed. 2009): “The inquiry under 8 271(e)(2) is a standard infringement test. The only

difference is that the allegedly infringing drug has not yet been marketédegsietbre the question

of infringement must focus on what the ANDA applicant will likely market if its applinato
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approved.”Seealso WarnerLambert Co. v. Apotex Cor@B16 F.3d 1348, 1366 (Fed.Cir.2003)
(“The proper inquiry under 8 271(e)(2)(A) is whether, if a particular drug were pbeaondrket,

it would infringe the relevant patent.”). Furthdit] his hypothetical inquiry is properly grounded
in the ANDA application and the extensive materials typically submitted in its dupfzb at
1248 (quotation omitted).Therefore, it is proper for this Court to consider the ANDA itself,
materials submitted by the ANDA applicamt support of its ANDA, and any other pertinent
evidenceld. at 1248-49.

Similarly, the sale of a product specifically labeled for use in a patented method constitutes
inducemento infringe that patent.See Astrazeneca LP v. Apotex, 683 F.3d 10421060
(Fed.Cir.2010) (finding intent to induce infringement based on the product label authorizing the
patented use, which “would inevitably lead some consumers to practice the claithed me
(emphasis addel) Indeed, “the substantive determination whet actual infringement or
inducement will take place is determined by traditional patent infringement anplgsthe same
as it is in other infringement suits, including those in a-ABA context, the only difference
being that the inquiries now angpothetical because the allegedly infringing product has not yet
been marketeti WarnerLambert Co. v. Apotex Corp316 F.3d 1348, 13666 (Fed. Cir.
2003). This is becausgharmaceutical companies do not generally treat diseases; rather, they sell
drugs to wholesalers or pharmacists, who in turn sell the drugs to patientsspugpeescriptions
from physicians. Pharmaceutical companies also occasionally give saphmleugs to doctors
and hospitals. In none of these cases, however, does thempoitgedf treat the diseasdd. at
1363. With this framework in mind, the Court analyzes infringement of the elementshof eac

asserted claim anghtent.
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A. ’'628 Patent

There are two outstanding issues regarding infringement of the '628 pakerst,
Defendants, DRL and Actav{snly), argue that their ANDA products do not infringe Claims 16
and 17 of the 628 patent because their products do not contain a “buffer.” Second, all mefenda
claim that Plaintiffs have failed to meet their burdémpmving Defendants’ respective ANDA
products infringe thén vivo limitations recited in Claim 1 of the '628 patent. The Court finds
Plaintiffs have failed to meet their burden with reference to the former, dug Hdone so

successfully regarding thetter.
1. “Buffer”

Claim 1 of the '628 patent recites “a solid pharmaceutical composition comprising
zolpidem or a pharmaceutically acceptable salt thereof . . . , the pharmaamrtiposition further
comprising a buffer . . . .” (JTRQO3 atClaim 1). Claims 217 of the '628 patent, which each
depeand directly or indirectly upon l@im 1, incorporate by reference all limitations of Claim 1.
(Id. at Claims 1217). The term “buffer,” as used in Claim 1 of the '628 Patent, means “a buffer
system of two bnmore buffering agents.” (Claim Construction Order, ECF No. 186, aT2¢.
term "buffering agent,"is construedo mean"aproton-donating component or protaneepting
componentusedto maintainandor achievean approximate pHange.” (Id.). It is undisputed
that Novel's ANDA product contains a buffer system of two or more buffering agewts

therefore, this analysis shall apply to Defendants, Actavis and DRL, alone.

The first buffering agent in Actavis’ ANDA product|jjjjjlljl r#-adjusting agent,
as admitted by Actavis’ formulation part Dr. Banakar. (Tr4.136:1-3(Banakar). Plaintiffs

assert that Actavis infringes Claims 16 and 17 of the '628 patent, because Ackivis'pkoducts
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containffilij in addition to tartariacid, as a second buffering ageSte€Tr. at 3.107:17
3.108:25, 4.12:1424, 4.15:1&23 (Polli)). Similarly, DRL's first buffering agent i ||l
-, which is listed on its ANDA product as a phbdifier. While DRL appeared to dispuae

trial whetherjjj | il is infact a buffering agentDRL had previously characterized
I s 2 buffering agent in its namfringement contentions. (Tr. 5.34:3536:21
(McConville)). This admission taken in conjunction with DRL'’s senior director of formulations,
Dr. Viswanathan's testimony, stating t{jj|| | ] qBBll  is used in DRL’s ANDA Product to
“increase [pH] beyond 8.2 . . . and ensure that it doesn’t come below that 8.2, confirms that
I is used to achieve dnmaintain a alkaline pH range. (Tr. 4.65:17
(Viswanathan)see alsd'r. 4.60:17-20). As construed, a “buffering agent” performs this function
and thereforehe Courtconclude il is in fact a buffering agent. Plaintiffs assert
that DRL infringes Claims 16 and 17 of the '628 patent, because DRL’s ANDA prarhnttsn
I - tartrateas buffering agents used to achieve and maintain pH to facilitate
the transmucosalelivery of zolpidem. (PFOR579). However, based upon the evidence and for
the reasons that follow, the Court finds that Plaintiffs have failed to proveotgpanderance of

the evidence that Actavis’ and DRL’'s ANDA products contagemndbuffering agent, neither

as tartaric acid nor tartrate.

a. Tartrate cannot exist as a single chemical entity and zolpidem tartrate is natbuffering
agent.

At trial, Defendants’ expert, Dr. McConville, testified in great detail altoei structuref
zolpidem tartrate and why tartrate could not be removed from its bond witldawolgo then
become a single buffering agent. The Court finds this reasoning persuasive. Tblpidenz

tartrate is a salt containing a stoichiometric amount of tweoubks of zolpidem cation per one
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tartrate anion.(Tr. 4.189:44.190:13 (McConville)). Dr. McConville explained that a salt, such
as zolpidem tartrate, is a neutral compound consisting of a positivelyedhaggion and a
negatively charged anion whereetcation and anion are ionically bound (or attracted to one
another), forming one of the strongest bonds in chemifliry4.170:1023 (McConville)). It was
also explained by Dr. Banakar, that tartrate cannot exist as a single chemigdlesratitsetiis a
charged negative compound, and thus no portion of zolpidem can separate from thénténeate
mouth. (Tr. 4.124:2124 (Banakan)

Dr. Banakar, in his testimongxplainedfurtherto the Court how a buffer works and why
zolpidem tartrate could not provide assistance to this funatohtherefore, is not a “buffering
agent” That is, in order for a buffer to work, there has to be a conjugate acid for thg as
4.125:1223. (Banakar)). A “protordonating component” is an acid and a “presmtepting
component” is a base(Tr. 4.168:1419 (McConville)). Dr. Banakar then explainexblpidem
tartrate is a neutral compouifdeither acidic or basi@nd thusneutral compounds areeither
protondonating nor protofcceptingas required by the construction of “buffering age(tr.
4.120:47 (Banakar)). In sum, because the Court is persuaded by the evidenzelgltim
tartrateis neutral, and thus unable to form a buffer i for example, a base, the tartrate

cannot be characterized as a buffering agent.

b. Zolpidem Tartr ate in Actavis’ and DRL’s ANDA products is a single compound which
does not contain tartaric acid.

At trial, Plaintiffs presented evidence thréutheir expert, Dr. Polli, that because the
tartrate component of zolpidem tartrate comes from tartaric acid, it donatetoa pv the
compound and therefore is protdanating under the Court’s construction of “buffering agent.”

(Tr. 3.73:1333.74:12(Polli)). Dr. Polli supported this proposition by pointitagthe USAN, the
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committee that gives drugs name in the United States, who characterizes t@dascaebuffering
agent in pharmaceutics. (Tr. 3.72:3173:12 (Polli); PTX 450 at PLSEXP404). Wever,
Defendants do not challenge whether or not tartaric acid may in some cases aoffagray
agent, but rather whether tartaric acid is present at all in Defendants’ ANdAgts. Indeedhe
Court finds there wasufficient evidence at trial to refute Plaintiffs’ assertion that tartaric acid
exists in DRL or Actavis’ ANDA products.

Dr. McConvilles testimonyexemplified that there is no tartaric acid in either DRL’s or
Actavis’ ANDA products through his explanation of zolpidem tartrate and polynsm. {r.
4.186:67 (McConville); DTX 1001). Polymorphism exists when a compound or material exists
in distinct crystalline forms or types, known as “polymorphs,” each of which carahbée
distinguished from other polymorphs using known methods aagtowder XRay Diffraction.

(Tr. 4.185:254.186:5; 5.14:185.17:6 (McConville); DTX 1001). According to Dr. McConville,
analytical studies using -¥ay diffraction and thermal analysis |||l  of zolpidem
tartrate—the polymorph used in Actavis’ diDRL’'s ANDA products—demonstrate that zolpidem
tartrate does not contain tartaric aci®e€Tr. 4.185:194, 186:14, 5.17:355.18:3, 5.21:616
(McConville); PTX 55). Plaintiffs have notediblyrefuted this analysis and therefore the Court
is unconvincedby a preponderance of the credible evidertbat tartaric acid is present.
Consequentlytartrate, in the Court’s view, is not characterizedhassecond buffering agent in
either DRL or Actavis’ ANDA products.

c. The language of Claim indicatesthat the active pharmaceutical ingredientand “buffer”

are intendedbe two distinct and separate components of the claimed solid pharmaceutica
composition.

Claim 1of the '628 patent provides a “method for treating insomnia, comprising the steps

of: adminigering a solid pharmaceutical composition comprising zolpidem or a pharmadgutical
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acceptable salt thereof to a subject prone to insomnia, the pharmaceutical gompasiier
comprising a buffer.” After a review of the evidence at trial, the Condsfthat the claim
delineates thah addition to zolpidem tartratghere must be two buffering agents in an ANDA
productfor it to infringe the '628 patent, therefore eliminating the possibility that tartestde
categorized as a buffering agent in the composition.

The phrase “further comprising” signals that these claimed elements (“zolpidem o
pharmaceutically acceptable salt thereof,” on the one hand, and “a buffer” on theualkstinct
components of the solid pharmaceutical compositi®ae HTC Corp. v. IP Com GmbH & Co.,
667 F.3d 1270, 1275 (Fed. Cir. 2012) (“[FJurther comprising” signals something “additional.”);
Remediation Prods., Inc. v. Adventus Ams., B@7cv-153-RJC, 2009 WL 57456 (W.D.N.C.
Jan. 7, 2009) (“The construction thfe phrase ‘further comprising’ includes additional recited
elements.”). Dr. Banakar opines th#his reading—where one ingredient cannot serve more than
one purpose in the same compostktiealigns with the FDA and regulatory agencies around the
world requiring “that a single ingredient serve one function in any given composition.” (Tr.
4.128:204.130:18 (Banakar)). Indeed, Intermezzo® which encompasses the '628 patent, further
verifiesindividualized functionss Intermezzo® explicitly contains zolpidem tartrate in addition
to two buffering agents (sodium carbonate and sodium bicarbona®®ee.g. Tr.4.123:4
(Banakar)). Even if the Court had construed tartrate and/or tartaric acid to be a buffering agent
Plaintiffs have noestablished by a preponderance of the credible evidaatéartrate, a part of
the pharmaceutically acceptable salt, was intended to serve dual functionslamntheThe Court
therefore concludes that each listed function of the ingredients in the ANDA prociuttie aole
functions. Thus, the single function of zolpidem tartrate in Actavis’ and DRL’s ANDA products

is as listed, the active pharmaceutical ingredient. The single functjjjjjjilJ} ctamis
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ANDA products is herefore a pkadjusting agent. And finally, the single functiorjjj il
- in DRL’s ANDA products is as listed, a pH modifier. DRL and Actavis’ ANDA prasluc
each contain just one buffering agent.

For the reasons set forth above, the Court determines that substantial evidends suppor
thatDRL and Actavis’ ANDA products each containly one buffering agerdnd that Plaintiffs
have nottome forth with sufficient crediblevidenceo establish infringement of the 628 patent
by a preponderance tife evidenceHaving concluded that Defendants, DRL and Actavis ANDA
products, if sold, would not infringe Claim 1 of the '628 patent, the Court further concludes that

these ANDA products would also not infringe Claims 16 and 17, which depend from Claim 1.

2. Thein vivo claim limitations of the '628 patent®

Defendants assert thBtaintiffs have failed to prove by a preponderance of the evidence
that two limitatons of the 628 patent are infringed by Defendants’ ANDA produbtsfendants
thereforemaintain thatClaims 9, 16 and 17 of the '628 patent are not infringed. Defendants take
issue withthe limitation that the bufféfraises the pH of saliva to &Hpof about 7.8 of greater”
and requirement that tle®lid pharmaceutical compositiédissolves within about 10 minutes or
less within the oral cavity following administration.” (JA0902 at Claim 1). Defendants’
argument, in sum, provides that Plaintiffs cannot relynontro data to establish infringement of
the in vivo claim limitations articulated above. For this proposition, Defendants rely almost
exclusively onAlza Corp. v. Mylan Laboratories, In838 F.Supp. 2d 717, 725 (N.D. W. Va.

2005)aff'd 464 F.3d 1286 (Fed Cir. 2006). As set forth beltwe, Court does not agree with

® The Courtherebyincorporates this Section into Itgter analysis of thi vivo limitations of the
'809 patent.
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Defendants’ interpretation oAlza Corp.,as it relates to théacts of the case at band finds
sufficient evidence of infringement of thie vivo limitations of the '628 patentDefendant§

therefore are found to have infringed Claims 9, 16 and 17 of the '628 patent in this regard.

a. Alza Corp. v. Mylan Laboratories, Inc.

The Alza Corp, litigation arose from Defendants’ filings of ANDAs for ordaily,
controlledrelease oxybutynin formulation#lza Corp. v. Mylan Labs., Inel64 F.3d 1286, 1288
(Fed. Cir. 2006). Oxybutynin is a drug used to treat urinary incontinence.-alagedosing
provides the usual benefits of convenience, steldyng, and in addition, possibly reduced
absorption of a metabolite that leads to sffects. Id. Claim 2 of the '355 patent was at issue
and stated:

A sustaineerelease oxybutynin formulation for oral administration

to a patient in need of treatment for urge incontinence comprising a

therapeutic dose of an oxybutynin selected from the group

consisting of oxputynin and its pharmaceutically acceptable salt

thatdeliversfrom 0 to 1 mg in O to 4 hours, from 1 mg to 2.5 mg in

0 to 8 hours, from 2.75 to 4.25 mg in 0 to 14 hours, and 3.75 mg to

5 mg in 0 to 24 hours for treating urge incontinence in the patient.
Id. at 1289 (emphasis in original)The district court construed the '355 patent claims in its
Markman Order, construing the word “deliver” to refer to the rateirofvivo release in the
gastrointestinal (“GI”) tractld.

At trial, Plaintiff, AlzaCorp., did not present direct evidence that one Defendants' ANDA

formulation released drug in the Gl tract at the rates claimed by the '355 pgdteHbwever, it

" Defendants, DRL and Actavido not infringe the '628 patesats they do not contain “buffér,
but the Court completes its infringement analysis regarding the '628 patent for gauiqfos
Defendant, Novel (as well as TWi and Par if applicable).
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did offer two other types of evidence: 1) the rate at which the generic prociasa@®ybutynin
in anin vitro dissolution apparatus; and 2) the rate at which the ANDA product resulted in the
accumulation of oxybutynin in the bloodstream. Ultimately, the district countdf that Alza had
failed to meet its burden of proof on infringemestiting:

Alza cannot rely exclusively oin vitro test results to prove

infringement ofin vivo release ratesSee Amgen, Inc. v. Chugai

Pharm. Co., Ltd.927 F.2d 1200 (Fed.Cir.1991) (holding that “the

district court erred in accepting threvitro data as support for claim

containing what has been found to berawvivolimitation”). Indeed,

without reliablein vivo data comparing the release rates of the

accused product against the claimed ranges of the '355 patent, there

can be no finding of inilngement—either literally or under the
doctrine of equivalents.

Alza Corp. v. Mylan Labs., In(388 F. Supp. 2d 717, 725 (N.D.W. Va. 2005). On September 6,
2006, the Federal Circuit affirmed the ruling of the district court, but madewsarn theAlza
case, then vitro data was insufficient. The Federal Circuit explained: “The critical defigienc
the evidence presented by Alza was not that it was ‘indirect’ rather thaat,dbut rather that it
failed tocredibly linkthese pieces of evidence with the relevant pharmacokinetic parantieter
rate ofin vivo dissolution in the Gl tract.Alza Corp. v. Mylan Labs., In¢164 F.3d 1286, 1296
(Fed. Cir. 2006)emphasis added). That is, because “the obtameiiro dissolution rates vary
widely with the choice of experimental parameters,” the Federal Circuit found Ahza's
evidence ofin vitro dissolution rates [was] irrelevant absent evidence demonstrating that the

vitro system is a good model of actualivo behavior.” Id. at 1297.

Defendants in the present case, readAlaa Corp, litigation to stand for the proposition
thatin vivo claim limitations can only be infringed upon conductiomofivotesting. The Court
disagrees In vitro testing is suitable to prova vivo claim limitations if there isa credible link

between thén vitro data andn vivodata. In other words, without affront to the Federal Circuit
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holding in Alza Corp, infringement can be found based ionvitro data where the evidence
demonstrates that the vitro system adequately modeled the results that would be derived from
in vivo conditions. Allergan, Inc. v. Watson Labs., IF€lorida, 869 F. Supp. 2d 456, 500 (D.
Del.) aff'd, 470 F. App'x 903 (Fed. Cir. 2012). Because the Court finds (and expthoneg) that

at trial, Plaintiffs presented evidenceam¥ivolimitations via Defendants' ANDA data aimdvitro
dissolution datawhich was thenconsidered in combination with the inventor’s prosecution
declaration, the known information of dissolutionesatandin vivo data from Intermezzo®,
Plaintiffs have met their burden by linking timevitro andin vivodata. Accordingly, Defendants

are found to infringe thim vivolimitations of the '628 paterit.

b. Plaintiffs’ evidence,in vitro and otherwise, of infringement.
I. “[R]aises the pH of saliva to a pH of about 7.8 of greater.”

Defendants argue, in the main, that Plaintiffs have failed to show their prodeetdhe
“raises the pH of saliva to a pH of about 7.8 of gréatement of the asserted claims because the
dissolution testing results (i.e. tirevitro data) does not sufficiently modiel vivo conditions of
the mouth. Defendants cite a number of propositions in support of this contention. First,
Defendants assert that simeldtsaliva does not adequately mimic saliva and therefore pH must
be measured in natural human salivar. £.231:42:232:11 (Garegnani), 6.418! (Michniak
Kohn)). Second, Defendantttempt to discredit dissolution test results by reasotinad
depenthg on which simulated saliva recipe one chooses, pH measurements will fluctuate
sometimes dramaticallyDTX 291 at 1109; Tr6.61:5411 (MichniakKohn)). Lastly, Defendants

point the Court to the fact that Plaintiffs did not conductiangvotestingon Defendants’ ANDA

8 Such an analysis also applies equallih’809 patent where appropriate
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products. After a thorough consideration of the totalitytbé evidence presented, the Court finds
Defendants’ position unpersuasive aishgrees witlthe contention tha®laintiffs, via Dr. Polli’'s
testimony, have failed to showathit is more likely than not that Defendants' proposed products

“raise[] the pH of saliva to a pH of about 7.8 of greater.”

At trial, Plaintiffs presented evidence that each Defendants’ product wasiédthe pH of
saliva to a pH of about 7.8 of greater. First, Plainbffered evidencéhat each Defendant has

represented to the FDA the specific effect each product hdsegoH of saliva. DRL informs

Foa that ivs
I (P7X 98R at IRL0001294;Tr. 3.66:4-23 (Polli)). Actavis’ ANDA

55 at ACTZOL-0000275:Tr. 3.103:10-2ZPolli)). Novel's ANDA tells FDA that “[tjhe amounts

of sadium bicarbonate and sodium carbonate [in Novel's product] were also challenged and
optimized based on the drug product target pH,” which it indicated to be “a pH ab¢Pd ®

138 at NOVZ0007909;Tr. 3.58:725, 3:59:1%3.60:6 (Polli)). Next, Plaintiffs offered
Defendants’ ANDAs that repair vitro pH testing data to substantiate their statements to the FDA
about the pH levelsThe pH achieved in thig vitro testing (above 9.5 for all Defendants) far
surpasses the minimum bar of at least 7.8 for ribigiired pH level limitation. Specifically,
Novel’s testing produced a pH of 9.56 in simulated saliva; DRL’s testing producedyss$ as

high a' in simulated saliva; and Actavis’ testing produced a -)f in dedoméer. Tr.
3.58:7-3.60:19; 3.91:6-94:16, 3.109:243.111:4(Polli)). This datawhenproperly linked to the

in vivo limitation, fully supports a finding of infringement.
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Plaintiffs alsoprovided the Court with the patent inventor’s prosecution declaration. Said
declarationexpressly instructs that vitro measurements in simulated saliva (Novel, DRL) or
deionized water (Actavis) are appropriate to establishntivé/o pH claim element. Dr. Singh,
the inventor, used pH testing in deionized water and simulated salivacessfudly persuade the
USPTO that the prior art did not “raise[] the pH of saliva to a pH of about 7.8 teigi€aTX 6
at TRANSIZ0005930614;id. at TRANSIZ0005933841) (See alsd’ls.” FOF 11 46462, 569
70, 606-01). Dr. Polli explained that this indicative ofhowthe patent office was “inspired by
the experiments .such the simulated saliva allows one to differentiate whether a formulation is
within that claim limitation or outside.” (Tr. 3.89: 22 (Polli)). Indeed, this is further confirmed
by Mr. Gorlamari, Novel’s former formulation scientist that developed its AND&dpct, who
testified that “we can’t get the actual saliva, so, usually, we typically getudased saliva,” and
that, based on his experience in the pharmaceutical industry, the simulatad\salel used
“should be equivalent to the saliva” in a subject’s mouth for purposes of pH t€%ting:11:8-
3.12:4(Gorlamari). Mr. Garegnani, Novel's corporate 30(b)(6) witness on the development and
formulation of Novel's ANDA products, also acknowledged that simulated salidlading the
volume Novel used to run its pH testing, was used to approximate actual saliva in the (fiout
2.232:22-2.233:18Garegnani). This ispreciselythe breedf credible ‘link” that theAlza Cap
litigation approved.Here, then vitro testing isauthenticatetby numeroussources to be “a good
model of actualn vivo behavior.” Alza Corp. v. Mylan Labs., Inc464 F.3d 1286, 1297 (Fed.
Cir. 2006).

With respect to simulated saliva criticisms of Defendants’ expert, Dr. Miclitoak, who
claimed that there are too many different formulations that can be usedffeiting results, even

she acknowledged that actual saliva varies person to persoaraaden vary for the same person
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at different times of the day. (Tr. 6.562&1, 7.25:1316 (MichniakKohn)). Therefore, differing
formulations are actually representative of differing conditions in the nfimuthperson to person.
Admittedly, saliva is 9% water, and simulated salivas “have compositions[] which are more or
less the same as that of natural saliva.” (Tr. 7.25.256:1, 7.24:410 (Michniak-Kohn), DTX

291). As aresult, the Cogttansthis critiqueonly limitedcredbility. However, ofmore practical
importance it would be difficult to imagine am vivo test to gairthe data Defendants request
Throughout trial, Defendants hapersistentlycriticized Plaintiffs for failing to test Defendants’
respective ANDA products. However, the Court will not overlook the implicationsudif s
unapproved testing. Indeed, it would ighly unethical to have testing performed on humans
(i.e. in vivo) for unapproved producisarticularly for the limited purpose of patent litigation as
Defendants’ ap@ to suggest Allergan, Inc. v. Watson Labs., IrEla., 869 F. Supp. 2d 456,
500 (D. Del. 2012) (“[T]esting defendants’ unapproved products in live human subjects is neither
feasible nor ethical.”y. For both this reason anthosearticulated above, thi vitro data is
credibly and sufficiently linked to othesredible evidenc@resentedo prove infringement by a
preponderance of the evidence for the claim limitati@ises the pH of saliva to a pH of about

7.8 of greatet.

ii. “[W] herein the solid pharmaceutical composition dissolves within about 10inutes or less
within the oral cavity following administration.”

The majority of Defendants’ arguments related to the claim limitation “whereiroligde s

% See als@enith Labs. Inc. v. Bristdllyers Squibb CoNo. 913423, 1992 WL 340761, at *18
(D.N.J. Aug. 6, 1992) (“[IIn vivo experimentation could not be justified under rakeéihics
constraints merely to prove patent infringementé&);d on other groundsl9 F.3d 1418 (Fed.
Cir. 1994).
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pharmaceutical compoginh dissolves within about 10 minutes or less within the oral cavity
following administration” revolves around the element “oral cavity.” Defetsdassentially argue
that dissolutiorof the composition, for purposes of infringement, must be measurée oral
cavity. Defendantsotethe differences between USP disintegration tests and conditions within
the oral cavity in support of this proposition. The Court finds howesgeset forth below, that
based on the crediblevidence presented at trid?laintiffs have met their burden of proving
infringement of this “oral cavityin vivo element of the '628 patent.
Plaintiffs provided the Court with each of Defendants’ ANDIBISP test results, which all

reflect a showing oht Ieas- dissolution within 10 minutes or lesSedPTX 121, PTX 67,
PTX 102). This is undisputed. To link these resultthe oral cavity, Plaintiffs offered evidence
that each of Defendants’ ANDA products indicate that they were design{ijj
I - of which aregualities a POSA would anticipate for dissolution
in the oral cavity. $eePTX 121, PTX 55, PTX 97). Additionally, Plaintiffs provided that both
the 628 patent itself, as well as the standard practice in the phatmaktedustry,specifythat
in vitro USP dissolution data is appropriate to measuvévodissolution. On crosexamination,
Dr. Polli explained how those of skill in the art rely on U&Riitro testing as a surrogate fior
vivo testing,stating:

| don’t know of a way to measure dissolution in the mouth. | don’t

know anybody that does. That would be extremely unusual. And

then when | read the patent, | see what | would have expected, USP

dissolution testing, so it kind of confirms what | would have

expected anyway.

(Tr. 3.151:824 (Polli)). The specification of the '628 Patent further corroborates Dr.sPolli

opinion and definem vitro USP tests as suitable for determining the extent to which a solid dosage
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form (e.g, Defendants’ ANDA Products) dissok/im a patient’'s mouthi.g., in vivo). Under the

claimed inventions:
The terms “disintegration” and “dissolution” are used
interchangeably to refer to the reduction of a solid dosage form of
the present invention to a liquid form. More pardidely, acomplete
disintegration or dissolutiof a solid dosage formefers to less
than about 25% by weight of the solid dosage form remaining in the
mouthfollowing an appropriate time period, e.g., 5 minutes or less,
after administration. . . Suitade methods known in the art for
determining the dissolution profile of a solid dosage form include,
e.g., USP dissolution testsch as USP <711> Apparatus 1 or USP
<711> Apparatus 2.

(JTX 3 at 6:38-51 (emphases added)).

While Defendants appear to takssue with the volum{Jj ) and paddie spfffd (
-) parameters used in their own tests, Dr. Polli testified on -exxesination that these
parametes are commonly used to make sure that the test)@renly related tan vivo
performancdut arealso reproducible, a poitttatthis Court finds credible. (Tr. 3.149:3.150:13
(Polli)). Dr. Polli explained that these tests are “intended to mimic what@oe the mouth.”
(Tr. 3.148:612 (Polli)). Indeed, Defendants conductedvitro USP testsusing the same

parameters, including the approximatefj  and tempe ||} of the oral cavi§. (PT

(Polli); See e.gPTX 99). Thereponderance of the evidertbeisweighs in favor of infringement
of thein vivo claim limitation “wherein the solid pharmaceutical composition dissolves within

about 10 minute or less within the oral cavity following administration.”
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3. Remaining Uncontested Infringement Evidence

Beyond the elements discussegbraor within this Court’s analysis of the '809 patent, and
for purposes of completeness, the Court addressesthgputed elements of the claims asserted
against Novel, and finds that Plaintiffs have proven infringenbgna preponderance of the
evidence First, with reference to independent Claim 1 of the '628 padntjnistering Novel’'s
ANDA Product accordig to their proposed labeling comprises a method of treating insomnia.
(Kryger Tr. 1.245:191.246:8; PTX 50 at NOVZ00007869). Further, NovéANDA Product
according to this label includesdministering a solid pharmaceutical composition comprising
zolpidem or a pharmaceutically acceptable salt thereof to a subject prone to insomnialaimaer C
1 of the 628 Patent. (Kryger Tr. 1.24610247:17; PTX 50 at NOVZ00007869). Zolpidem is
also absorbed across a permeable membrane of the subject’s oral muco<alaindé of the
'628 Patent after administration according to Novel's proposed labeling. (Tr. 2.235:78:4

(Drover)). Thus, the remaining elements of Claim 1 are found to be infringing.

Novel’'s ANDA Product contains zolpidem or a pharmaceuticaltgpitable salt thereof in
an amount from about 1 mg to about 5 mg, under Claim 16 of the '628 Patent, and in an amount
from about 2 mg to about 5 mg, under Claim 17 of the '628 Patent. (Kryger Tr. 1.24.249:16;
Polli Tr. 3.63:212; PTX 50 at NOVZ00007869). Novel did not present any evidence to the
contrary to dispute thisSodium bicarbonate and sodium carbonate in Novel's ANDA product
also constitute a “pbuffer” under Claim 1 of the '628 Patent for the same reasons $eat the
components constitute a “binary buffer system” under Claim 22 of the ‘809 Psg#erarfalysis
below). (Tr. 3.117:63.117:21 (Polli)). That is, because the sodium bicarbonate and sodium
carbonate satisfy the “binary buffer system” element of the ‘809 pateptnédoessarily safig

the broader “buffer” element. Moreover, the '628 Patent explicitly idestifiigfers using sodium

37



bicarbonate and sodium carbonate, like those in Novel's ANDA product, as preferred
embodiments of the invention(Tr. 3.117:223.118:17 (Polli)). As sodium carbonate is a
“carbonate buffer,” and sodium bicarbonate, a “bicarbonate buffer,” Novel®AANroduct
indisputably contains the “carbonate buffer” and “bicarbonate buffer” required uticer
additional asserted clair@laim 9 of the '628 Paten (Tr. 3.119:1618; PTX 138 (Polli)).Novel

therefore infringe all remaining claims and elements of the '628 patent.

B. '809 Patent

Plaintiffs asserthat Claims 11, 17, and 18 of the ‘809 patent are infringed by Novel and
DRL only. Additionally, Plaintiffs claim that Novel infringes Claim 22 of the '808p& This
Court previously granted Plaintiffs’ Rule 52 motion that Novel infringes Gdifn 17, and 18,
therefore isolating this Court’s infringement analysis to Claim 22. (ECF No. 8@§. a
Similarly, DRL challenges its infringement of the 809 patent only as todperbpriate patient

population” element of (independe@)aim 11°

1. Novel Infringes Claim 22 of the '809 Patent.
Novel contested infringement of Claim 22 of the '809 patent only with respect tpkhe “
of said subject’s saliva” limitation. The Court incorporates by refer&eotion A., 2., b., i., of

this Opinion (finding the in vitro data is credibly linked to other evidence to prove infringement

10 For reference, Claim 1 of the '809 patent recissolid unit dosage composition for the
treatment of MOTN insomnia, said composition comprising an effective amounpalerol or a
salt thereof, formulated for delivery of zolpidem across a subject’snauabsa, wherein said
effective amount is an amount of less than 1.30-% hibles of zolpidem, and between about 25
ng/mL and about 50 ng/mL within 20 minutes of administration, when evalneaadppropriate
patient population(JTX 002)(emphasis added).
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by a preponderance of the evidence for the claim limitdfjoaises the pH of saliva to a pH of
about 7.8 of greatdi’]). For purposes of completeness, the Court provides additional relevant
evidence to Novel only, which demonstrates Plaintiffs have proved Novel infringes 22anf

the '809 patent.

The face of the '809 patent indicates that the preferred embodiment of the invention
includes a binary buffer system comprising sodium bicarbonate and sodium carbibeasame
system asin Novel’'s ANDA Product. (Tr. 3.50:18-3.52:R¢lli); JTX 2 at 28:3#39). Sodium
carbonate is a protemccepting component and sodium bicarbonate is a proton donating
component. (Tr. 3.51:4&7 (Polli)). Further, Dr. Polli opines that the weight raté sodium
carbonate and saum carbonate in Novel's ANDA produet2.3 to T—falls within the preferred
ranges taught in the ‘809 Patentaise the pH o$aliva above about 8.5. (Tr. 3.52%54:3; JTX
2 at 27:3%57, 28:46-48(Polli)). Additionally Dr. Polli points to thpKa valuesf carbonate and
sodium bicarbonat® confirmthe teachings of the '809 of achieviagd maintaimg a pH range
above 8.5. (Tr. 3.55:2B.56:13, 3:57:183.58:6(Polli)). Finally, it is undisputed that Novel
conducted pH testing in simulated saliva, and reported in its ANDA that the amouatbumh s
carbonate and sodium bicarbonate in its final ANDA Prodabeved a pH of 9.56.T{. 3.60:7—

23; Stip. Facts 11 2332 (Polli)). For these reasormd the corresponding findingsticulated in
Section A, 2., b., i., of this Opinion, Novel is found to infringe Claim 22 of the 809 padatsg
ANDA product contais a system used to “maintain and/or achieve an approximate pH range
comprising at least one protalmnating component and at least one proton accepting component,”

as equired by the construction of Claim 22’s “binary buffer system.”
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2. DRL Infringes the “appropriate patient population” element of the ‘809 paent.

Plaintiffs assert that DRL infringes Claims 11, 17 and 18 of the 809 patent whare Clai
11 depends from Claim 1 and Claims 17 and 18 are multiple dependent claims.omBdis
infringement as to Claim 1 of the '809 patent orilydependent Claim 1 of the '809 patent states

in relevant part:

A solid unit dosage composition for the treatment of MOTN
insomnia, said composition comprising an effective amount of
zolpidem or salt thereof ... sufficient to produce a plasma
concentration between 25 ng/ml and about 50 ng/ml within 20
minutes of administration, when evaluatedmappropriate patient
population.

(JTX 002) (emphasis added)DRL argues that Plaintiffs failed toqve their ANDA product
infringes this patent because DRL's ANDA product does not meet the requiredaplasm
concentration at 20 minutes when evaluated in an “appropriate patient population.” &RL fir
opposed this element during the summary judgment pidisgation. That isthe “appropriate
patient population” element was not disclosed through DRL’simipimgement contentions,
which only disputed Claim 5 of the 809 pater{fOpinion, ECF No. 325 at 26)Pursuant to
Local Patent Rule 3.7, leave to amend infringement contentions may be granted flof trde
Court upon a timely application and showing of good cause.” DRL never soughtdesmerd

its noninfringement contentions to reflect the arguments it made regarding ppeofaiate
patientpopulation” element. Therefore, tR®urt ordered that DRL would “not be permitted to
offer new evidence of nemfringement regarding the claim limitation ‘appropriate patient
population,” but shall only rebut the sufficiency of Plaintiffs’ evidence of infring@nof this
claim.” (Order, ECF No. 331 at n. 1). With this in mind, the Court evaluates the esuffrapf

Plaintiffs’ evidence and finds DRL has infringed this element.
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At trial Plaintiffs pointed the Court to DRL’s bioequivalence study arel ékpert
testimony of Dr. Drover for the majority of its evidence relatingd®®L's ANDA product
meeting the required plasma concentration at 20 minutes when evaluated in anriagprop
patient population."DRL commissioned a clinical trial to determwvlether its ANDA Product
is bioequivalent to Intermez® (PTX 101). In the clinical trial, which DRL submitted to FDA
as part of its ANDA filing, DRL’s 3.5 mg ANDA Product was administered to 56 suhjédt
at DRLO003800; Tr. 2.185:123 (Drover). Blood was taken from each subject at multiple
points in time, including at 20 minutes after administration where each of the bloplkksamas
then analyzed to determine the subject’s zolpidem plasma dosteem (PTX 101 at
DRL0003791) The clinical stidy report includes all of the raw data from the study, as well as
the statistical analysis of that data. According to the report, the average mlascentration at
20 minutes after administration was 34.46 ng/mL, which is within the claimed oaHgetween
about 25 ng/mL and about 50 ng/mL(PTX 101 at DR0004169; Tr. 2.187:121 (Drover)).

The '809 Patent defines an “appropriate patient population” to include “a patient
population used for a clinical study.” (JTX 2 at H&6)L Dr. Drover explained that the study
population used in DRL’s bioequivalence study, a clinical trial, was typical otiffieat in other
clinical trials (Tr. 2.185:132.186:25 (Drovel) This study population consisted of 13 men and
43 women, ages 20 to 65 who were chosen on the basis of various inclusion and exclusion criteria
specified in the study report. (PTX 101 at DRLO003®8%). The study subjects were chosen on
the basis of (amuy other things) their age, weight, and ability to metabolize zolpidaiinof
which the '809 Patent expressly identifies as being relevant factoosmstructing an appropriate

patient population. (JTX002 at 10:15; PTX 101 at DRL0O00378486; Tr. 2.185:212.186:4
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(Drover)). Dr. Drover further explained thttesecriteria werealsotypical of those used in clinical
trials.

There is no evidence before the Court that the ‘809 Patent requires that men and women
be segregated into separate patient populations as DRL would lead it to.l{&lie2e191:18-21
(Drover)). The '809 mtent lists a number of factors that can be considered in assembling an
appropriate patient population, including “age, weight, the number of hours of time in bed
remaining, and/or the ability of a subject to metabolize zolpidem.” (JTX 2 at3)0: Notably,
the patent does not include gender as one of the exemplary inclusion or exclusionamdehas
indicating that a mixegender population is appropriatéd.J. Dr. Droverexplained that even
though the study population for DRL’s bioequivalence study included both men and women, it
was still conducted in an “appropriate patient populdtibacauseven with women included, the
inclusion and exclusion criteria used for the study were tyigdisimilar to those previously
used in published zolpidem studies. (Tr. 2.1962EDrover)). In light of the aforementioned,
and particularly highlighting the guidance of the 809 patent itself, DRL'seodioh that its
bioequivalege study was not conducted on an “appropriate patient population” because it included
both men and women is unconvincing to the Court.

Similarly, the fact that DRL'’s bioequivalence study included one eldaldjest does not
overcomethe conclusion that the study was performed on an appropriate patient population and
therefore preclud®RL from infringement ofthis element. (Tr. 2.188:#10 (Drover). The
reported P-minute concentration for the one elderly subject was close to the study pmpslati
averge. (Tr. 2.189:242.190:4 (Droven). Thus, theelderly subject did not alter Dr. Drover’s
opinion that the study was performed in an “appropriate patient population” becaugmthedre

concentrationdid not meaningfully change the average 20 minute plasma concentration, even
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though the subject, because she was elderly, is expected to exhibit higher plasmeatmmse
thana nonelderly subject(Tr. 2.188:#10, 2.189:42.190:7 (Drovern). Even assumingrguendo

that the elderly and neelderly should be considered separate patient populations, Dr. Drover
calculated that, if the one elderly subject were removed from the study, tlegevydasma
concentration 20ninutes after administration would be 34.3 ng/milichk is still betweerthe
delineated range dfabout 25 ng/mL and about 50 ng/mL,” according to the '809 patént
2.188:740, 2.189:42.190:7 (Drover)). DRL’s bioequivalence stugshen taken in conjunction
with Dr. Drover’'s testimony, establishes that DRL’s tablets containff@ctiee amount of
zolpidem that is “sufficient to produce a plasma concentration between about 25 ng/athoat

50 ng/mL within 20 minutes of administration, when evaluated in an appropriatetpatie

population.”

3. RemainingUncontested Infringement Evidence

Although Defendant, DRL, did not dispute infringement as to the remaining elements of
Claim 1 nor Claims 11, 17, 18, the Court addresses whether Plaintiffs have met themeoburde
proving infringemat. Likewise, Clain22 of the ‘809 patent was asserted against Novel and found
by the Court to be infringed. However, because asserted Claim 22 depends from independent
Claim 12 of the 809 pate. The Court must determineGfaim 12 is also infringed. The findings
below establish that Plaintiffs have met their burden of proving these Claims and elearent

infringed by DRL and Novel by a preponderance of the evidence.
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a. DRL Infringes Claim 1 of the '809 Patent

Asserted Claims 11, 17, and 18 depend from indepei@aim 1. (JTX 002, Claims 1,
11, 17, 18). DRL's proposed label establishes the majority of the relevant clamen&de The
first element of claim 1, “[a] solid unit dosage composition for the treatment @iNMi@somnia”
is found in thefIndication and Usage” section of the label, stating that DRL's ANDA product
comprises “tablets . . . indicated for use as needed for the treatment of insommia miuslle
of-the-night awakening is followed by difficulty returning to sleep.” (PTX 48 at DRLOO0O0783; T
1.237:1024.238:4 (Kryger). A “tablet” is “a solid unit dosage composition,” and the indication
shows that the tablets will be used “for the treatment of MOTN insom(ia.1.237:10-1.238:4
(Kryger)). DRL’s proposed label also establishes that its ANBvduct satisfies the second
element of Claim 1, requiring that “said composition compris[e] an effectioeiginof zolpidem
or a flt thereof[.]” (JTX 002, Claim)f1 The Court construed “effective amount of zolpidem” to
mean “amount of zolpidem that igmable of achieving a therapeutic effect isuédject in need
thereof.” (Order, ECF No. 186 a}.2Dr. Kryger explained that a POSA would understand the
“therapeutic effect” to be efficacy in treating MOTN insomiig. 1.238:23-1.239:8Kryger)).
DRL’s proposed label reports the results of a sleep laboratory study: “Doses of 3.5 mg and 1.75
mg zolpidem tartratei.p., DRL's ANDA Product] significantly decreased both objective and
subjective sleep latency after a scheduled midéhe-night awakeningscompared to placebo,”
and the results of an outpatient study: “Subjective (pa@istitnated) time to fall back to sleep
after middleof-thenight awakening was significantly shorter for zolpidem tartrate 3.5img [
DRL’s ANDA product] compared to placebo.” (PTX 48 at DRLOOOG®85 Tr. 1.239:81.240:9

(Kryger)). It wasthereforedemonstrated at trial that a POSA would read this clinical data to
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demonstrate that DRL's ANDA Product has an effective amount of zolptdeachieve a

“therapeutic effect (Tr. 1.240:16-13(Kryger)).

The third element of Claim 1, requiring that “said composition . . . [be] formulated for
delivery of zolpidem across a subject’s oral mucosa,” was shown in DRL’s proposkdrdbe
formulation design choices. A “Guidance fodustry” from FDA indicates that the intended site
of absorption for a “sublingual tablet” is the oral cavity. (PTX 206 at PLSEXP0000256t3
proposedabel, DRL refers to its ANDA mduct as a “sublingual tablet,” showing that, under
FDA's understading, DRL’s ANDA product is formulated for delivery across the oral mucosa.
(PTX 48 at DRLO000781; Tr. 3.42:3.44:11 (Polli). Moreover, the dosing instructions in DRL’s
proposed label tell a patient to place the product under their tongue, allovbrigato apart
completely, and then swallow, which alsooreberates transmucosklivery as this instruction
facilitates oral absorption. (PTX 48 at DRLO000806; Tr. 3.4422 (Polli)). Finally, DRL’s
ANDA product satisfies the fourth element of claim 1, “wherein said effective amamarmount
of less than 1.30 x 1B moles of zolpidem,” as demonstrated, again, by Dr. Kryger. (Tr. 1.240:17
1.241:13 (Krygern). DRL’s ANDA seeks approval for two dosage forms, one containing 3.5 mg
of zolpidem tartrate ahthe other containing 1.75 mg of zolpidem tartrate. (Stip. Facts { 140; Tr.
1.176:22-1.177:3Kryger); PTX 48 at DRLO000781 Dr. Kryger explained that moles and
milligrams are two different ways of measuring the amount of zolpidem in the tabtet W80
x 10-5 moles of zolpidem is equal to 4.975 mgqg. (Tr. 1.246:(Kryger)). Thus, both dose
strengths of DRL’s ANDA product contain an amount of zolpidem less than 4.975 mg, and Claim

1 is infringed.
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b. DRL Infring es Claims 11, 16 and 17 of the '809 Fant

DRL’s ANDA product satiBes the additional element of&@m 11, “wherein the zolpidem
is delivered across at least one of the sublingual or buccal mucosa,” thrqugipdsed label and
bioequivalence study. Specifically, four pieces of evidence regarding DRI Aproduct—
the dosing instructions (directing a patient to put the product under the tongue and allow it to
“disintegrate completely”), higher early plasma concentrations than A@®Uiavoid first pass
effect), shorter lag time than Ambi®nand higher Cmax than Ambi®ar—prove that the zolpidem
in DRL’s ANDA product is delivered across the sublingual mucosa. (Tr. 2.2A6B{®rover)).

This evidence was not rebutted.

Regarding Claims 17 and 18, DRL’'s ANDA establishes that its ANDA pmtosktisfies
the elements of Claims 17 and 18: “containing about 1.75 mg of zolpidem hemitar{fateZ, (J
claim 17), and “containing about 3.5 mg of zolpidem hemnéte.” (JTX 2, Claim 18). Zolpidem
hemitartrate is another name for zolpidem tarti@te.4.24:16-13 (Polli); see alsadlr. 5.13:17
20 (McConville). DRL’s ANDA seeks approval for two dosage forms, one containing 3.5 mg of
zolpidem tartrate and the other containing 1.75 mg of zolpidem tar{&tip. Facts T 140; PTX
48 at DRL0O000781).The former @sagepracices the additional element ofain 18 and the

latter practices the additional element ¢diG 17. (Tr. 1.241:7-1&ryger)).

c. Novel Infringes Independent Claim 12 of the '809 Patent
Novel’'s proposed label establishes thatAtdDA Product satisfies the first and second
elements of Claim 12 for the same reasons DRL infringes Clams the proposed labels are

identical in this regard. (PTX 50 at NOVZ0007870; Tr. 1.23#11P38:4, 1.240:1A3(Kryger)).
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Novel's ANDA product also satisfies the third element of Claim 12 requiring “thaid
composition . . . [be] formulated for delivery of zolpidem across a subject’s oral ayuasNovel
stipulated that its ANDA product is formulated for delivery acrbgsaral mucosa. (Stip. Facts
234). The fourth element of Claim 12 requires that “said effective amount is 0.5 to 4.75 mg of
zolpidem hemitartrate.” (JTX 2, Claim 12). Novel's ANDAfringes this Claimas it seeks
approval for two dosage forms, one containing 3.5 mg of zolpidem tartrate and the other containing
1.75 mg of zolpidem tartrate, both of which are between 0.5 and 4.75 mg. (PTX 50 at
NOVZ0007869; Tr. 1.243:10-1Kryger)).

Finally, the last element of Claim 12 is established by Nousbgquivalence study,
requiring that “said effective amount . . . is an amount sufficient to prodolesma concentration
between about 25 ng/mL and about 50 ng/mL within 20 minutes of administration, whenegl/alua
in an appropriate patient populationNovel commissioned a clinical trial to determine whether
its ANDA Product is bioequivalent to Interme&,ousing an “appropriate patient population,” as
defined in the '809 Patent(PTX 139; Tr. 2.181:1319 (Drover)). In the study, which Novel
submittel to FDA as part of its ANDA filing, Novel's 3.5 mg ANDA Product was admanest
to 36 subjects and blood was then taken from each subject at different points indiuteng at
20 minutes after administration. (Tr. 2.181:2082:20(Drover) PTX 139at NOVZ0017682).

Each of the blood samples was analyzed to determine the subject’s zolpidem plasenéation.
(Id.). According to the clinical study report, the average plasma concentratioma@@s after
administration was 29.268 ng/mL, which is within the claimed range of “between aboutrl5 ng
and about 50 ng/mL.” (PTX 139 at NOVZ0017704; Tr. 2.1832082:20 (Drover)).
Consequently, Novel's 1.75 mg tablets also costameffective amount of zolpidem because the

pharmacokietics of zolpi@m are linear where a dose reduced by fwlfthe elderly simply
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reduces thelasma concentrations by half. (Tr. 1.15225 (Drover);see alsoTr. 6.112:14
(Michniak-Kohn)). Accordingly, an elderly patient that takes Novel's 1.75 mg tablet will have
approximately the same blood concentrations as aataerly patient taking the 3.5 mg tablet. (Tr.

1.183:19-24Drover), see alsalr. 6.116:6—1qMichniak-Kohn)).

C. 131 Patent
Plaintiffs claim all Defendants will induce infringement of Claims 8, 10ard® 19 of the

131 patent. Claim 1 of the '131 patent is an independent claim, and therefore Claims 8, 10, 18,
and 19 depend therefrom. The only element at issue is the “without residual setfatits®
limitation highlighted below:

Claim I A method & treating middleof-the night insomnia

in a nonelderly patient without prophylactically

administering zolpidem, comprising: dosing the patient with

a pharmaceutical composition ... wherein the

pharmaceutical composition permits the patient to awaken at

a tme about four hours after dosingithout residual

sedative effects.
This Court construed “without residual sedative effects” to mean “with no or nlisuhgective
feelings of sedation, as evaluated by: (a) testing acceptably in at least omxpieshg
psychomotor performance, attention, information processing, and memory usedebgftbld
in the art; and/or (b) demonstrating plasma levels of zolpidem, at an appedprnie point, below
about 20 ng/ml.” (Opinion, ECF No. 185 a7k It is undisputed that the accused products of
Novel, Actavis, and DRL, when tested at four hours after administration, all give zolpldesma
levels above 20 ng/ml, and therefore Plaintiffs cannot show that “without residuzk’effe

infringed under prong (b) of this Court’'s construction. Specifically, the mean plasma

concentrations of zolpidem at four hours after the administration of DefendarbsA Akbducts
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were: Actavis’ ANDA product yielde|jj il Novel's ANDA product yielded 2337
ng/ml, and DRL's ANDA product yieldjjjjjjj il (PTX 90, PTX 139, PTX 101). Thus the
Court’s inquiry is limited to whether Plaintiffs have proven, by a preponderaf the evidence,
that Defendants’ ANDA products would test acceptably in at @aes test set forth in part (a) of

the Court’s construction of the “without residual sedative effects” limitation.
1. Vermeeren Driving Study

Each of Defendants’ proposed labels includes a section entitled “Driving Study” tha
reports on the results of a driving performance test conducting on Intermezzo1(I8319-22
(Kryger), PTX 46 at ACFZOL-0000215; PTX 48 at DRLO000796; PTX 50 at NOVZ0007884.)
This is particularly significant as each of Defendants’ proposed labé&stisat “[w]hen you wake
up in the morning, be sure that at least 4 hours have passed since you have taken Zolfvatem Tar
Sublingual Tablet and you feel fully awake before driving.” (PTX 50 at NOVZ000788@4;
1.218:44.219:2 (Kryger). At the outset, the Court notes that Defendants’ argument that the
driving study should be discredited simply because it was not conducted on DefeAN&ms
products is, agairgdismissed. From a cumulative standpoint, Plaintiffs have met their burden of
proving infringement of this element. To credit this conclusion, the Court pointsispi&cito
the following:1) Defendants’ ANDA products’ bioequivalence daj&) the fact that eacANDA
product contains the same amount of the active pharmaceutical ingredient (and undidpaitedly t

only hypnotic aget) zolpidem tartrateand3) expert testimony that Defendants’ ANDA products

1 While true that bioequivalence alone, does not prove patent infringement, when viewed in light
of the totality of the evidence, the Court concludes Defendants have infriregd81 pateniSee
Alza 388 F. Supp. 2d at 722.
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are expected to produce no residual sedative effects at four hours after dosiniyaaed st as
Intermezz® did in the driving study.
According to the '131 Pateiaid confirmed by Dr. Kryger, a driving performance test is

an acceptednd reliabletest in the art for evaluating residual sedative effects. (J0IXat 6:59
60; Tr. at 1.193:151.193:18 (Krygern) Under the heading “Driving Study,” Defendants’
proposed laels each describe the study as:

A randomized, doubtblind, placebecontrolled, activecontrol, single

center, four period, crossover study in 40 healthy subjects was conducted

to evaluate the effects of midddd the-night administration of Zolpidem

Tartrate Sublingual Tablets on nexiorning driving performance. The

four randomized treatments included Zolpidem Tartrate Sublingual

Tablets 3.5 mg four hours before driving. . .
(Tr. 1194:3415 (Kryger); PTX 50 at NOVZ0007884 A doubleblind study meas that“the
person and the experimenter do not know what treatment the person is on, whether they are on
placebo or whether they are on a medicatipfr. 1.194:19-1.195:6 (Kryger). The results of the
driving study showed that when driving began 4 baafter taking Intermez® “statistically
significant impairment was not found.” (Tr. 1.19724198:18 (Kryger); PTX 50 at
NOVZ0007884).Dr. Kryger explained that a POSA would understand the word “impairment” in
this context to equate to residual sedaeffects. Tr. 1.198:1218 (Kryger). Thus, the labels’
statement that there was no statistically significant impairment at 4 hours aftey thesins that
there were no residual sedative effedts.)(

Defendants, through their expert Dr. Winkelman, challenge the driving studéyn as

acceptable measurement of sedation. First, Defendants claietimaeererdid not measure

sedation at a time of about four hours after dosing because the protocol rélgairdte test

patients were awake and alert 45 minutes prior to starting the driving study cancdover the
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course of 4 to 5 hours after administration. Second, Defendants argue that drivingistiicies
prior art literature that measured residgaldative effects did so based on the “statistically
significantly different from placebo” standard rather than the symnaetaiysis of subjects who
change from their own SDLP (standard deviation of lateral position) \ésrmeeren Many of

these argunmés overlap those made by Defendants relating to their indefiniteness argditihent
same clan element. Because the Court finds a more detailed discussion is approptlae i
indefiniteness context, suffice it to say that with reference to Secti@h,IR., c., of this Opinion,

the Court concludes that a driving performance test under these conditions is considered a
accepted and reliable test in the art for evaluating residual sedative effddtee symmetry

analysisused inVermeerens apersuasive measuremeaol.

2. DSST

The Digit Symbol Substitution Test (DSST) is an accepted test of psychomotor
performance in the art and one of the tests listed in column 6 of the '131 Patentff$pmiit
the Court to two articles iygothto support a finding that the Defendants’ ANDA products, which
contain the same active ingredient at the same dosages used in those studies,swdekl al
acceptably in a psychomotor performance test at 4 hours after dosing. A 20@7bgfoth et
al., published in the journal Human Psychopharmacology, found that both 3.5 mg and 1.75 mg
zolpidem led to no residual sedative effects at 4 hours after dosing, as miégsineDSST. (Tr.
1.221:23-1222:19 (Kryger); PTX 258 at P1Z00315144n addition, a 200&rticle byRoth et al
published in the journal Sleep described administering 3.5 mg and 1.75 mg doses of zolpidem to
subjects and found that neither dose led to residual sedative effects at 4 hours afger(tosi

1.225:2-9(Kryger); PTX 264 at INTDEFO0005p9 Dr. Kryger opined that even when blood
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plasma levels after subjects were given a 3.5mg dose or 1.75 mg dose of zolpidem a2® above
ng/mi [ - composition can stipass DSST.
Specifically, Dr. Kryger explained: “What we are looking at here is the DSST data. So even though
the level was above 20, even though the level was above 20 at four hours, there was noigbnormal
with the DSST.” (Tr. 1.227:3223 (Kryger)). This evidence supports a finding that Defendants’
ANDA products will test acceptably in the DSST psychomotor performance teshenmdote

infringe the '131 patent limitation “without residual sedative effects.”

3. Defendants’ Proposed Labelling

Defendants’ proposed labels are virtually identitalthat of Intermezzo®’but for small
changes such as replacing the word “Intermezzo” with another word desdheirgarticular
Defendant’s product. Thus, the labeling Defendants submitted to the FDA for Adgpvaval
encourage infringement.The Parties’ experts agree that there are no differences among the
Defendants’ labels that are relevant to the infringement analysis. (Tr. 1.2T3:1&:2(Kryger),

Tr. 7.106:49, 8.175:1621(Winkelman)). By providinginstructions for use that when followed
would lead to infringement, each Defendant would induce infringement under 35 U.S.C. § 271(b).
Seege.g, Eli Lilly & Co. v. Actavis Elizabeth LLCA35 F. App’x 917, 926 (Fed. Cir. 2011) (“We
have long held that éhsale of a product specifically labeled for use in a patented method
constitutes inducement to infringe that patent, and usually is also contyilnfirtngement.”);
AstraZeneca LP v. Apotex, In633 F.3d 1042, 1060 (Fed. Cir. 2010) (“In the contéspecific

intent, . . . [tthe pertinent question is whether the proposed label instructs user®nm plee
patented method. If so, the proposed label may provide evidence of [an] affirmativetante

induce infringement.”).
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If Defendants truly belied their products would cause residual sedative effects, they
could have pursued a namfringing label. Defendants’ proposed labels include statements
indicating that it is safe for a patient to perform tasks requiring daytime awarain hours after
dosing, which ultimately the Court finds to describe a lackesidual sedative effectsTr(
1.215:34.219:2 (Kryger). Defendants’ proposed labels also state: “Limitations of Use: Zolpidem
Sublingual Tablet is not indicated for the treatment of middihenight insomnia when the
patient has fewer than 4 hours of bedtime remaining before the planned tirakiog.W (PTX
50 at NOVZ0007870 Dr. Kryger explained that this statement implies that the patient can take
the drug with 4 or more hours afte in bed remaining and wake up without residual side effects
(Tr.1.215:1%1.216:7 (Kryger). The Court too sees no alternative reading of the ldbdurther
support of this point, Defendants’ proposed labels also include a dosing time chialistpatients
when they would need to take the drug depending on when they have to get up. The dosing time
chart tells patients that they must take the drug at least 4 hours before w@Rihg.50 at
NOVZ0007891-92; Tr. 1.216:25-1.218:3 (Kryger)

As amatterof common sense, because Defendants’ proposed labels instruct “[w]hen you
wake up in the morning, be sure that at least 4 hours have passed since you have taken Zolpidem
Tartrate Sublingual Tablet and you feel fully awake before driving, rgaeathat Defendants’
ANDA products would produce residual sedative effects four hours after dosing Wweul
juxtapcsed to their labsl very warnings. This is evidence of infringement as wél. clarify,
the Court is not suggesting that FDA regulationsgatdnt lawsan or cannot overlap.rétuction
of a noninfringing product may be unsafe and compliance with FDA regulations may
induceinfringement However, the two can be reconciled when appropriate. For instance, as

indicated previously, having fourthat DRLs and Actavis’ products do not contain “buffer,”
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innovation beyond the '628 patent was promoted while safety was maintained. Such is not the
case with the '131 pateand the limitation of no residual sedative effec&ould the Court find
Defendants’ products are likely to yield, by a preponderance of the evidence, resuthtales
effects, the Court would also be finding that Defendants’ proposed labels are atecdire
Federal Circuit also addressed this tension in conclddiojgcauselrug manufacturers are bound

by strict statutory provisions to sell only those products that comport with tB&Nlescription

of the drug, an ANDA specification defining a proposed generic drug in a manner tloty dire
addresses the issue of infringamh will control the infringement inquiry.”"Bayer AG v. Elan
Pharm. Research Corp212 F.3d 1241, 1248 (Fed. Cir. 2000). Indeed, the aforementioned
statements in Defendants’ proposed labels indicate to patients that thég Witle of residual
sedative effects fourhours after dosing therefore infringing the method delineated in the '131

patent.

4. Plasma Leve$ andEffects on Residual Sedative Effects

Defendants propose
I - ~OSA would

conclude that residual sedative effects are likely to be present. Howevier highier plasma
concentrations can be indicative of residual sedative effedsnrecases, Dr. Kryger explains
thatthe problem with using the number 20 is that this number 20 “is really a safe, lzexthdris
-- values below 20 would be considered a zero chance of having residual effect froeathedrit,
and values above 20, we don't know necessarily what they are.” (Tr. 1&@&yer)). In fact,

Intermezzo® is an example of a product that when showing plasma levels of zojtideen20
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nanograms per milliliter, is free from residual sedative effects eataffpropriate time. (Tr.
1.226:241.227:2 (Kryger)). Additionally, to determine infringement, the Court’'s inquiry is
directly related to the claim construction of the term. H#eeCourt’s claim construction is clear

in stating that residual sedativiéeets can be evaluated by testing acceptably in one psychomotor
testor demonstrating plasma levels of zolpidem below 20ng/ml. (Opinion, ECF No. 18p at 5
(emphasis added). Thus, this construction uses the word “or” to allow fortlmaorene method

of testing for residual sedative effedts the precise reasons articulated by Dr. Krygard a

finding of infringement follows.

5. Remaining Uncontested Infringement Evidence

With regard to thel31 patent, Defendants only contested the “without resskaative
effects” limitation discussed above. However, the remaining elementaiofsCl and 12, as well
as asserted Claims 8, 10, 18 and 19 are also found to be infringed by Defefitian@ourt first
reiterateshat all experts agree that there amedifferences among Defendants’ labels that are
relevant to the infringement analysis. (Tr. 1.178126:2 (Kryger); 7.106:9, 8.175:1e21
(Winkelman)). With this is mind, Plaintiffs used Novel's label as representative of alndafds’

labels for prposes of the infringement inquiry.

Claims 10 and 19 require “delivery of zolpidem across the patient’s oral mudd3”
001 at Claims 10 and 19). These claims are infringed for the same reasoitetedtioith regards
to the '809 patentSeeSection I., B., 3., b., of this Opiniof\Specifically, four pieces of evidence
regarding DRL’s ANDA produet-the dosing instructions (directing a patient to put the product
under the tongue and allow it to “disintegrate completely”), higher earyynalaoncentrations
than Ambien (avoid first pass effect), shorter lag time than Ambien, and higher tBarax

Ambien—prove that the zolpidem in DRL's ANDA product is delivered across the sublingual
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mucosa. ¢iting Tr. 2.2.169:8-17 (Drover))Defendants’ proposed labels include an indication
and usage for treating insomnia “when middle of the night awakening is followddfioulty
returning to sleep,” therefore satisfying a method from treating MOTN insomiClaims 1 and

12. See e.gPTX 50 at NOVZ0007870)These labels also indicate usage for-etaterly patients
(required by Claims 8 and 10) as well as elderly patients (required by Qlaiarsd 19) “without
prophylactically administering zolpidem,” which is required by Claims 1 and 12.1(T79:20
22,1.80:1017 (Kryger)). The quantities of zolpidem hemitatrate (required as a irajams 1

and 12, and 3.5 mg and 1.75 mg in Claims 8 and 18) are infringed for the same reasons expressed
regarding the '809 patent and Defendants’ labels. The only hypnotic agent @dguéaims 1

and 12) in Defendants’ ANDA products is zolpidem tartrate. (Stip Facts 1 111, 116; Tr. 2.181:25
1.182:7 (Kryger)). Finally, Defendants’ labels describe a patient desiriegume sleep “for less

than 5 hours,” therefore satisfying all elements of Claims 1 and 12. Consegeantiyof the

asserted claims of th&@31 patentare infringed by Defendants.

ll. Patent Invalidity
A. Obviousness
“An obviousness analysis measures the difference batte claimed invention and the
prior art to determine whether ‘the subject matter as a whole would have been obviotisret the
the invention was made’ to a person having ordinary skill in theldrigene Labs., Inc. v. Apotex,
Inc., 655 F.3d 1352, 1360 (Fed. Cir. 2011). Obviousness is a question of law based on underlying
factual findings. Honeywell Int’l, Inc. v. United State609 F.3d 1292, 1297 (Fed. Cir. 2010).
“The factual underpinnings, often referred to as @mahamfactors, include: 1) the scope and

content of the prior art; 2) the level of ordinary skill in the art; 3) the diffsxe between the
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claimed invention and the prior art; and 4) evidence of secondary factors, also knowmctageobje
indicia of nonobviousness.ld. at 1360.

“Obviousness requires more than a mere showing that the prior art includeseseparat
references covering each separate limitation in a claim under examin&ather, obviousness
requires the additional showing that a person of ordinary skill at the time of the amvesatuld
have selected and combined those prior art elements in the normal course ohrasdarc
development to yield the claimed inventionJnigene 655 F.3d at 1360. Moreover, the party
challenging validity must show that a person of ordinary skill in the art “would baee
motivated to combine the teachings of the prior art references to achievaithedcinvention,
and . . . would have had a reasonable expectation of success in doiRgostet & Gamble v.
Teva Pharm.566 F.3d 989, 994 (Fed. Cir. 2009) (quotation omitted). A claimed invention may,
however, be obvious even when the prior art does not teach each claim limitation, sotlong a
record contains some reason that would cause one of skill in the art to modify tlaetpo@btain
the claimed inventionBeckson Marine, Inc. v. NFM, In@92 F.3d 718, 728 (Fed. Cir. 2002). A
finding of obviousness cannot, however, be based on “the hindsight combination of components
selectively culled from the prior art to fit theagameters of the patented inventio&fown
Operations Int'l, Ltd. v. Solutia, Inc289 F.3d 1367, 1376 (Fed. Cir. 2002) (quoid Corp. v.
Lydall, Inc.,159 F.3d 534, 546 (Fed. Cir. 1998)).

“A person of ordinary skill at the time of the invention interprets the prior art usmgion
sense and appropriate perspectivérigene 655 F.3d at 1361see generally KSR Int'l Co. v.
Teleflex Inc, 550 U.S. 398, 42021 (2007) (“A person of ordinary skill is also a person of
ordinary creativity, not an automaton.”). In the same vein, although an analysis edi¢heg),

suggestion, or motivation to combine elements from different prior art referenkelpful, this
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Court’s obviousness analysis requires an “expansive and flexible appr&aotit Concets,
Inc. v. Smith & Nephew, In6&88 F.3d 1342, 1360 (Fed. Cir. 2012).

Finally, Defendants, as the patent challengers, must prove obviousnessabyarud
convincing evidenceTokai Corp. v. Easton Enterprises, In632 F.3d 1358, 1367 (Fed. Cir.
2011). Clear and convincing evidence is a higher burden of proof than preponderance of the
evidence. See Colorado v. New Mexic467 U.S. 310, 316 (1984). To be clear and convincing,
evidence must “place[ ] in the factfinder ‘an abiding conviction that the truth df fabeual
contentions are highly probable.Ptrocter & Gamble566 F.3d at 994 (quotation omitted).

Defendants assert that the claimed invention is invalid for obviousness béeaaksems
of the patentsn-suit would have been obvious toPDSA inasmuch as the scope and content of
the prior art teaches all claimed elements. At tBafendants, tke all those who seek to prove
claims obvious, was required to show that ‘the differences between the claimetibmaad the
prior art are sch that the claimed invention as a whole would have been obvious before the
effective filing date of the claimed invention to a person having ordinary skill iarthte which
the claimed invention pertains. Galderma Labs., L.P. v. Tolmar, In@37 F.3d 731, 737 (Fed.

Cir. 2013) (citing 35 U.S.C. § 103).

Plaintiffs main response to Defendants’ obviousness challaagiat the claimed
invention was not obvious because the prior art does not disclose: 1) efficacious lovefdoses
zolpidem; 2)nonfprophylactic dosing; and 3) transmucosal delivery of zolpidem. Plaintiffs also
arguethat a POSA would not have been motivated to combine the priobesm@ausesome
references teach away from the claimed invention, nor would a POSA have had a teasonab
expectation of success with low doses or transmucosal delivery of zolpidem.y, Fatailhtiffs

ask the Court toconsider the objective indicia of nonobviousness: licensing, industry
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acquiescence, longlt need and skepticismWhile Plaintiffs as theparty defending thpatens-
in-suit may offer evidence of secondary considerations of nonobviousghesgmay not by
themselvespvercome a strong prima facie case of obviousnéggers v. Master Lock Cd616
F.3d 1231, 1246 (Fed. Cir. 2010). Foe tleasonset forthbelow,the Court findsDefendants
have proeda case of obviousness by clear and convincing evidenceaéeerconsideratioof

Plaintiffs’ purported objective indicia of nonobviousness.

1. Person of Ordinary Skill in the Art

A person of ordinary skill in the art in the technology of the subject matter of the '131
patent is a person working in the field of sleep therapeutics and has: a least @ Rhriixal
psychology having at least one year of research experience in the field; or havihp at least
one year of clinical experience in the field. (Tr90:147.91:3 (Winkelman)). While Plaintiffs
provided their own definition, both Parties’ experts agree that none of their opinionsnaegce
the '131 patent would change depending on which party’s definition of a POSA is adopted.

On the other hand, a person of ordinary skill in the art to whom the 809 and '628 patent
would be directed would have at least a bachelor's degree, and more likely a sviaisten'.D.
degree in phanacy or a related science, and most likely several years of experience forgnulat
active pharmaceutical ingredients, including some experience in transmudosalydé this
person of ordinary skill had a Bachelor's or Master’s in pharmacy, or anyretated subject,
such a person would typically have more than five years of experience fonguéaiive
pharmaceutical ingredients. If they already had a Ph.D. in pharmacy, they waakdlyyhave
fewer years of experience. If a person of ordinarlf skthe art did not have actual experience

with the developing transmucosal dosage forms, that person would at least heyd&oddedge
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of the related scientific literature on the topic and be able to understandiémdifisditerature.
(Tr. 6.3121-24 (MichniakKohn)). While the Court employs Defendants’ proposed definition,
Plaintiffs’ formulation expert agrees that his opinions on these patents wouldenategdending

upon which definition of a POSA was adopted. (Tr. 9.186:6-13 (Polli)).

2. Scope and Content of the Prior Art

In conducting the obviousness analysis, this Court views the claimed invention in light of
the art that existed at the time the invention was m&siee35 U.S.C. § 103(a)Jniroyal, Inc. v.
RudkinWiley Corp, 837 F.2d 1044, 10561 (Fed. Cir. 1988). “Prior art has been defined as
follows: ‘[t]he existing state of knowledge in a particular art at the time an tioveis made. It
includes the issued patents * * *, publications, and all other knowledge deemed to be common
thereto such as trade skills, trade practices, and the like,” ” available a yeareobefmre the
patent filing date.” Trio Process Corp. v. L. Goldstein's Sons, |d61 F.2d 66, 69 n. 3 (3d Cir.
1972) (quoting A. Smith, PATENT LAW, CASEEOMMENTS AND MATERIALS 2 (1964)).

As previously stated, the asserted 131 and '809 pageedsalyzed according to the prio
art as of May 2005, while tH628 patentis compared to the prior art as of February 200he
Court notas that none of the prior art described below is applicabjasimone patent but not the
othersby virtue of its published daterhe Court considers all the teachings in the prior art in the
obviousness determination, “including that which might lead away from the danmwention.”
In re Dow Chem. Cp837 F.2d 469, 473 (Fed. Cir. 1988).

It was well known byFebruary2004 that zolpidem was suitable for treating insomnia.
Indeed, by that point in time, Ambien® (active ingredient being zolpidem tartragejhe most

popular sedative hypnotic for treating insomnia. The Ambien® label indicatessidsta “treat
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different types of sleep problems” including “waking up often during the nightX 41). Thus,
before the priaty dates of the patenis-suit,a POSA wold have been motivated to develop a
treatment for MOTN insomnia that would be better than or as good as Ambien@afftles do
not dispute that, given Ambi@ns success, a POSA aiming to treat MOTN insomnia specifically
(or in the case of the '628 patent, insomnia generally) would have carefully cedsither

disclosures of Ambien®eforeor in conjunction with research ahyadditional prior art.

a. Ambien®

Ambien®, comprising the single hypnotic agent, zolpidem, was commerciallged @a
1992 and approved by the FDA “for the shimmm treatment of insomnia.” (JTR41 at
DRL0013526). Ambien® was the most successful drug for treating insomnia in 2004 where
physicians prescribed Ambien® to 24 million patients. §121:4417 (Winkelman)). At tk time
of the invention, the recommended dose of Ambien® was 10 mg feelderly adults, and 5 mg
for elderly adults.The Ambien® label indicates it is also effective to treat MOTN insomnia stating
Ambien® “is used to treat different types of sleep problems, such as: trouinig &slleep; waking
up too early in the morning; awdaking up often during the night(JTX 041 at DRL0013528)
(emphasis added)

While it is undisputed that Ambi@was indicated for MOTN insomnia, Ambien®’s label
instructed paents to take Ambien® at bedtime, therefore treating MOTN insomnia through
prophylactic dosing. Specifically, Ambien®’s label stated: “Do not take Ambiegssnjou are
able to get a full night’s sleep before you must be active again.” @29t 3195). Further, the
Ambier® label explains “Daytime drowsiness is best avoided by taking the lowespdssible
that will still help you sleep at night. Your doctor will work with you to find the doserobi&n

that is lest for you.” To Dr. Winkelmanthis established the two main goals of a sleep aid:
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effective to help the sleep problem but avoid residual sedative effects. (Tr. 72464:3
(Winkelman)quotingJTX 041). Dr. Winkelman’s assessment is both reasonable and credible to
this Court.

As a geneal premise, Ambien® and the pateiissuit, collectively, differ in three
overarching ways. It is no surprise that these three differencesartha limitations Plaintiffs
argue are either absent from the prior art or were taught away frora pgathart. First, Ambien®
is an oral swallow tablet while the asserted claims of the patestst each provide delivery of
zolpidem across the patient’s oral mucosaeg131 Patent, JTX 001 at Claims 10 and 19; '809
Patent, JTX 002 at Claims 1, 11, al®?} '628 Patent, JTX 003 at Claim 1). Next, Ambien® is
available in higher doses of 10 mg (for relderly) and 5 mg (for elderly) while the pateirts
suit disclose either the range of dose being 0.5mg to 5.0 mg of zolpifleel 31 Patent, JTX
001 at Claims 1 and 12; '809 Patent, JTX 002 at Claims 1 and 12; '628 Patent, JTX 003 at Claims
16 and 17), or 3.5 mg (for naiderly) and 1.75 mg (for elderly)S¢e’'131 Patent, JTX 001 at
Claims 8 and 18; '809 Patent, JTX 002 at Claims 17 and 18). Finally, Ambien® is indicated for
prophylactic administration while the '131 patent is a metiodoe used at the time of need, not
prophylactically administering zolpidemS€eJTX001 at Claims 1 and 12). The Coooiv turns
to a determination ofvhether it was obvious to treat MOTN insomnia by delivering zolpidem
transmucosally, in low doses, and fanophylactically. Based on the totality of the evidence
presented, the Court is of the abiding conviction that in light of the prior art, thesert&#e

between Ambien® and the patenits-suit were obvious to a POSA.

b. Prior Art Relevant to Transmucosal Delivery: Tauber and Pinney
Formulation for transmucosal delivery dates back to the 1902 treatment of afgina.

6.83:1423 (MichniakKohn)). To formiate drugs for delivery across the oral mucosa, a POSA
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would predict how much drug is available in its un-ionized form for a particular pH leetbiss

the unionized ... that will actually cross membraneqTr. 6.84:1215 (MichniakKohn)). In

1917, theHendersorHasselbach equation was established to aid in this funcbomMichniak-

Kohn described the Hendersbtasselbach equation as “Chemistry 101,” alerting the Court it was
well within the knowledge of a POSA. (Tr. 6.84:22 (MichniakKohn)). This equation was
used to provide a known pH range forionized zolpidem based on a known p/k/a. (Tr. 6.1:61:2

10 (MichniakKohn)). Thus, the Court is convinced that once a POSA had the p/k/a, they could
thenconclude that most of the zolpidem will be unzedat pHs about above 7.8. (Id.).

In the same veirtheCourt is also convinced that teéficiency of absorption of drugs in
the oral cavity was explained by the prior Beckett(1967), which disclosed raising the pH to
promote absorption. (Tr. :820 (MichniakKohn)). Furthermore, the Parties do not dispute
that sublingual tablet® generalwere established well before 2003. (TZ32224 (Michniak
Kohn)). Howeverthefirst disclosure of transmucosal delivaryrelation to the treatmd of
insomnig came in 1984. The 198Bauberstudy (“Plasma Levels of Lormetazepam After
Sublingual and Oral Administration of 1 mg to Humans”) measured plasma kfteisoral
administration of sublingual 1 mg lormetazepam (“sleeping wafer”). Thdtseshowed, on
average, an earlier rise in the lormetazepam levels after sublingual stdmtiom as compared to
oral, specifically, the sublingual dosage produced statistically highds legaveen 7.5 and 25
minutes than the oral tablet. TherefdFauberultimately concluded that “[i]t is anticipated that
subligual administration of the new formulation will lead te5¥ reduction of sleep latency.”
(Id. at 1587, 1591).

These findings aligned with the two requirementaccording toTauber—that from a

pharmacokinetic point of view, a modern hypnotic should fulfill. These are the followintnel) “
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plasma levels of the active ingredient should increase immediately after dcdations to
guarantee that the patient will fall asleep;” and 2) “after induction of sleeplabma level of
pharmacologically active substances should decay rapidly in order to redusesHileility of
hangover effects, drug accumulation and possible late interactions, e.g. witblAl{DTX 066

at 15871588). From a practical standpoihguberdescribed the clinical advantages of sublingual
administration ofhypnotics including: 1) convenient administration as “no glass of water is
necessary;” 2) easy dissolution without leaving behind excess undissolved Im&jerapid
absorption through the oral mucosa, (avoiding the-fiasts metabolism in the liver) resulting in
“prompt onset.” (Id. at 1596). Theadvantages transmucosal delivery in the hypnotics context,
continue to date(See also Zhan@002), JTX 038: “Oral transmucosal technology offers an
alternative means fadministering drugs. It allosvmore rapid absorption into the bloodstream
than is possible with oral administration to the gastrointestinal tract. Oral trarsahuco
administration is noninvasive, nontechnical, and convenient for patieatsalsdr. 9.70:1121:
(Moline), Agreeing vith the conclusions athang)).

The prior artPinneyis a patent application dated November 29, 2001. The invention
disclosed inPinney “Chewing Gums, Lozenges, Candies, Tablets, Liquids, and Sprays for
Efficient Delivery of Medications and Dietary Supplements,” is summarizecedsltbwing:

A transmucosal delivery system according to the invention
comprises a carrier suitable for oral administration. A buffer is
dispersed within the carrier, and there is sufficient buffer to achieve
a predetermineghH within the oral cavity of a user. An active
ingredient is dispersed within the carrier, at least a portion of the
active ingredient being unionized at the predetermined pH for
transmucosal absorption within the oral cavity.

(DTX 062 at 4).Pinneyconfirms one advantage ifauber namely, that this system avoids the

“first pass effect” through the liver of swallowed tablets which can lead toaostyall fraction of
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the amount of the active ingredient entering the bloodstream. (k&)atFut differatly, a higher
bioavailability of active ingredients may be achieved by transmucosal geliven by oral
ingestion. $eeTr. 6.136:1722 (MichniakKohn) Explaining thaPinneysays you have to take
into acount the drug’s bioavailabili}y

Pinneythen goes on to describe ideal characteristics of active ingredients)aoidi
buffers (suggesting citric acid) but warns that “under pH conditions in the nudt6.0Q to pH
7.0), many of the useful compounds would be highly ionized and would nifidiendly absorbed
into the bloodstream by that transmucosal route.” (Id. at 4PB)neydenotes a pH of-10 in
mouth conditions for “efficient absorption of most active ingredients.” (Id. at 7)cifRpdy
relevant,Pinneyexplains that “tablets” as in the patemissuit, are dosage delivery systems for
medicants that are placed in the mouth or under the tongue for rapid dissolution of active
ingredients and absorption through epithelial, where the “dissolution times” shoulcferdpty
in therange of 515 minutes.” (Id. at 8, 11). Whilkinneylists zolpidem as a medicant suitable
to transmucosal delivery, it does not specifically disclose how to formulgteeni nor is it

targeted towards a method for treating insomnia. (Id. at 13).

c. Prior Art Relevant to Low Doses

At the time of the inventias the lowest recommended dose of Ambien® and therefore
zolpidem, was 10 mg for neelderly adults, and 5 mg for elderly adults. Ambien® undoubtedly
taught a POSA that the elderly should recéiakt the dose of zolpidem than a relderly patient.
(See alsdr. 7.186:1214: “[l]n the elderly, we need to lower the doseifing Olubodun(2003),
JTX 026). However, thesdoseswvas for a full night's sleep (not half a night’s sleep), taken at
bedtime. At bedtime a person’s drive to sleep is at its peak, as opposed to the middlegbt the ni

after some sleep has occurred@his distinction results from the interaction of twalbiical
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processes, the circadian drive and homeostatic sleep’driVae Borbély model (“Figure 4”),
published irBorbélyet al.,“A two Process Model of Sleep Regulation,” describes this interaction
and its effect on a persondwerall propensity to sleep. (DTX 211 at Fig. 4) (emphasis added).
According to theBorbélymodel a person’drive for sleep-taking into account the homeostatic
sleep drive and the circadian drivés much greater at bedtime than in the middle of the night and
therefore, it may & more difficult for a person to return to sleep.

As Ambier® was only prescribed for prophylactic dosing, one prior art reference
suggested a way to combat MOTN insomnia even when one’s sleep drive is lowes, Jaebl
Teitelbaum, M.D., published the book “From Fatigued To Fantastic,” in 2001 whicldetch
chapter where zolpidem was explained as a prescription medication to aid i0oth NBght's
Sleep.” (JTX 33 at 105, 115)eitelbaumexplained:

| like Ambien [Zolpidem] because it is sheaxtting (that is, less likely

to leave you hungover)... Because it is stamting, it may not keep

you asleep all the way through the night but will likely give you four

to six hours of good, solid sleep as a foundation. The normal dosage

is onehalf to one 10 nfligram tablet, taken at bedtime. If you wake

up in the middle of the night you can takeeattra one-half to one

tablet (leave it by your bedside with a glass of water) and any sedation

is usually worn off by the time you are ready to wake up in the

mornng. Onehalf tablet is usually enough for the middle of the

night.
(JTX 33 at 115116) (emphasis added). ThuBeitelbaumsuggests taking a total of 15 mg of
zolpidem, 10 mg at bedtime and 5 mg in the middle of the night. Howksitg|bauns further
guidance that “[o]ndnalf tablet is usually enough for the middle of the night,” certainly suggests

that 5 mg is effective even when overall propensity to sleep is decreased. Mdtisusprising

considering that the 1995 referenBath et al. found 7.5 mg of zolpidem to be effective to treat

12 Explained in “Background V.,” of this Opinion.
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transient insomnia(JTX 30).

Transient insomnia is “occasional episodes of acute sleep disturbance.’3{JADL246).
Roth et al. “Zolpidem in the Treatment of Transient Insomnia: A Dotllied, Randomied
Comparison With Placebo,” used a testing model known as therfigist-effect” to examine the
effects of zolpidem (5, 7.5, 10, 15 and 20 mg) on transient insomnia in a large subject population.
The “first-night effect” models transient insomnia inalthy subjects because subjects, on their
first night in a sleep laboratory, will sleep less wellSe€Tr. 10.96:1910.97:9 (Czeisler)).
Subjects were dosed with zolpidem or placebo at bedtime and then awakened 8 hours later to
perform various testsRothonly conducted statistical analysis of the 7.5 mg and 10 mg doses, but

provided the resulting data related to sleep latency inclusive of the 5 mg dosealveHzetow:

TABLE 2 (JTX 30 AT 248 OMITTED)

(JTX 30, “Table 2" at 248).Roth concluded that 7.5 mg and 10 mg doses of zolpidem were
effective in treatment of transient insomnia. WItlethdid not draw any conclusions related to
the low 5 mg dose, in 1996, théalsharticle analyzedRoth’'sdata stating: “Disregarding dose,

zdpidem was highly effective in shortening latency to persist sleep anduning the number of
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nighttime awakenings and time spent awake after sleep onBe¢se effects were highly
significant in the groups that had received 7.5 of 10 mg zolpidem, but not in the 5 mg group
(although numerical trends were evident at this dose.” (PTX 282 at 130). Dr. Winkelman,
however, concluded that the 5 mg dos®oth if a statistical analysis had been done, it would
have been “statistically significant,” and thfare, effective. (Tr. 7.221:18.222:10
(Winkelman)).GiventheRoth(se€'Table 2” abovelata showshat 5 mg of zolpidem was shorter

by 8 to 9 minutes than placebo in getting people to sleep, the Court agrees. (Tr. 72020:18

(Winkelman)).

While intuitively a POSA may conclude from tBerbélymodel andRoththat higher doses
may be needed in the middle of the night, this goal of efficacy must always be balamneed
with the requirement of no residual effects in the mornif{®eeTr. 7.145:1119 (Winkelman)
Part of being a physician is that with any drug “you always want the lowfestieé¢ dose,”
balancing a dose that is effective but also not giving a dose too high which iresides effects.).
With this in mind, theelevantprior artas a whole'? includingRoth which Plaintiffs opine would
lead a POSAaway from low doses of zolpidem, was unconvincing to the Cdunts,the Court
finds that a POSA would undoubteditempt tofind the lowest effective dose of zolpidem to
avoid potential residual sedative effectives. Coincidently, the prior arerefeMerlotti, set out
to do just that.

Merlotti is titled: “The Dose Effects of Zolpidem on the Sleep of Healthy Normals.

(DTX 063). In 1989 Merlotti performed a doseanging study for zolpidem in nezlderly, healthy

13 A few redundant, unpersuasive, or disconnected referencedémvemitted from this
Section for sake of brevity. The Court however, considelieitie prior art admitted in evidence
and explained by the experts at trial, prior to concluding.
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(without insomnia) subjects. Before bed, subjects received zolpidem (2.5, 5.0, 7.5, 10.0 or 20.0
mgq) or placebo. On the third night of each treatment, sghgdhetys received placebdlerlotti
specifically sets out to address “what is the lowest dose of zolpidem that eothgiptoduces
hypnotic activity in normal volunteers?” (DFO63 at 1). The study analyzed two measurements

of sleep induction: 1) “wak before sleep,” which is minutes of wake before persistent sleep; and
2) “latency to persistent sleep,” which is minutes from the beginning of thelnegdo the start

of the first 10 consecutive sleep minutes. (DTX-063 at 11).

As Dr. Winkelman explaed, Merlotti’s results showed the 5 mg dose of zolpidem was
“statistically superior in getting people to sleep than placelfor’ 7.170:1821 (Winkelman)).
Merlotti ultimately concluded that zolpidem is hypnotically active at doses lower thaioymstg
tested including the 5.0 mg dosén ¢ontrastsee Voge1988): “[FJindings indicate that zolpidem
was an efficacious hypnotic in the treatment of transient insomnia. Effidaftiged as significant
difference from placebo, usually occurred at doses of 7.5 mg and above. The drug improved both
sleep latency and sleep maintenance. Its effect on sleep maintenance occumadramipe first
4 hours of bedtime.” (JTX 036 at 67)).

Although theMerlotti study was done at bedtime, when sleep drive its dtighest, the
prior art referenc&im tackled the issue of whether doses of hypnotics are hindered by less sleep
drive. The Kim reference is titled: “Dose and Time Dependent Discrimination of Daytime
Sleepiness Measured by Multiple Sleep Latency TeSIL(M), Psychomotor Performances Tests
(PPT), and Stanford Sleepiness Scale (SSS) after a Single AM Admiorstodtia Sedative
Hypnotic Drug.” (DTX 197). Kim explained that MSLT, PPT, and SSS index physiological,
manifest, and introspective factors depiness, but assessing these tests at peak drug effect after

nighttime administration is confounded by the subjects’ natural circadian dregsifBus, in the
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Kim study, MSLT, PPT, and SSS tests were performed to understand the dose and timextlepende
influence of zolpidem after AM administration in wedisted healthy volunteers. Zolpidem was
administered in either a5 mg or 10 mg doses (some received placebo) in the mornirggulihie
showed that a significant decrease in sleep latency on thitirdests was found with zolpidem
at both doses, so even the 5 mg dose of zolpidem was able to get subjects to sleepailgtatist
significantly shorter time than placebo. From these findings, the authorsidedctin welt
rested healthy volunteers, AM administration of zolpidem produced sedation as datadrisr
changes in physiological, manifest, and introspective measures of daytiepieks.” (Id. at
JNTDEF0006712).

Finally, becausethe patentsn-suit all differ from the aforementionedhethod of
administratior—Teitelbaum, RotlandMerlotti all observed zolpidem in its oral (swallow) form
of administration—it is important todetermine if a prior art reference would leadPOSA to
understanén effective dose of systemic administration, specifically transmuadsahistration.
Defendants argue that traternative routevould be noted by a POSA achieve the most rapid
onset possible in the middle of the nigintd also avoidingesidual sedative effects. Defendants
assert that the chge in administration can be reconciled by the prioPatat (See Tr. 7.204:2
8 (Winkelman): Based oRatat “[i]f you give systematic administration of zolpidem, you are
going to get a more rapid appearance of indicators of sleep,” as subsigalal one kind of
systemic delivery). The Patat reference studied pharmacodynamics and pharmacokinetics of
zolpidem after daytime administration both orally (swallow) and intravenoys {I¥hile Patat
did not study transmucosal delivery, it did measure I\clins also systemic. Specifically, the
Patatreference measured EEG (electroencephalogram) brain waves and results usargahd S

sleepness scale (SSS). Appropriatellyis 1993 prior art was titled “EEG profile of intravenous
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zolpidem in healthy @lunteers.” (JTX 028).

As the method employed, subjects were given zolpidem in the morning (5 mg, ®® mg,
20 mg) either by mouth to swallow (yielding 70% bioavailability) or intravenoystyding 100%
bioavailability) and required to stay awake throughout the stuBgtatexplained, “delta activity
appeared rapidly 10 minutes after IV administration of zolpidem and between 20 and 4% minute
after oral administration of zolpidem.” Delta waves are the slow waves thatesenpat the
deepest stagof sleep (or delta activity). (Tr. 7.202:2£203:3 (Winkelman)). Thus, their slowing
of the EEG showed significant sleepiness more quickly through IV admirostratidditionally,
the results of the SSS (describing how sleepy a person feels) shoat tleaur hours after
administration, the 5 mg dosage was no different from placebo indicating no expectation of
residual sedative effects. In sum, the authors concluded that “EEG changes aaE&8S
were in good correlation with what has been observed with insomniac patients. Zolpglam ha
rapid onset and a short duration of action, whatever the route and the dose.” (Id. at

JNTDEF0004144).

d. Prior Art Relevant to Non-Prophylactic Dosing

As previously stated,Ambier® was indicated for prophylactic administration.
Prophylactical administration in this context refers to taking An®iewery single night at
bedtime “whether or not you are going to have insomnia that night.” (Tr. 10.18QKlryger)).
Alternatively, ron-prophylactic administration is pro re nata or -feseded” dosing. (Tr.
10.180:1119 (Kryger)). Prior to the filing of the patertssuit, the prevailing approach for
treating insomnia was prophylactic administratioised e.gTeitelbaum JTX 033 atl15-116:
“normal dosage is oAealf to one 10 milligram tabletaken at bedtim& (emphasis added)).

Further, even though Ambi@nwas indicated for treatment of MOTN insomnia, it only instructed

71



use at bedtime, not in the middle of the night. However, the disadvantages of prophylacti
treatment and the need for flexibility in treating MOTN insomnia were well estadlistihe prior

art literature ¢ee below: Doghramiji, Danjou, Hindmarchnd clearly within the knowledge of a
POSA. Gee e.g(Tr. 7.1437-12 (Winkelman): “[F]or people who only wake up in the middle of
the night sometimes, you're giving them medication when they don’t need it, bduawscan

you predict when you’re going to wake up in the middle of the night.”). Buniireed clear tht

“as-needed” administration was in constant tension with lingering residual sedétits.e

i. Danjou Reference

In 1999, Danjou purported to compare the duration of residual hypnotic and sedative
effects of zaleplon with those of zolpidem (and plagdbtbowing nocturnal administration at
various times before morning awakening. The study used a 10 mg dose of zaleploraasawell
10 mg dose of zolpidem, each administered orally (or swallowed). The sulgeethen “gently”
woken up—mimicking MOTN insomnia—at various times during the time and residual sedative
effects were measured using the psychomotor performance and menmsnyditgtal symbol
substitution test (DSST), critical flicker fusion (CFF) threshold, chogzetion time (CRT),
memorytest (word list), and Sternberg memory scanning. The results showed thatdoalresi
effects were demonstrated after zaleplon 10mg was administerecassl@thours before waking.
Zolpidem 10 mg however, showed significant residual effects on DS8Tmemory after
administration up to 5 hours before waking. Residual effects were also shown using CFF
threshold and Sternberg memory scanning after administration up to 4 hours befog. wa
Danjoustated that the lack of residual sedative effectzdteplon results are consistent with its

pharmacokinetic profile featuring rapid absorption, distribution and clearamberefore, the
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conclusion was that zaleplon at the 10 mg dose (recommended) dose, would “seem to provide
physicians with a hypnotic ée of residual effects at least in normal volunteers.” (JTX 015 at

JNTDEF0003922).

ii. Hindmarch Reference

Similar to Danjou, Hindmarchwas a study in 2001 where the objective was to assess
residual effects of zaleplon and zolpidem after a middle of the night admioistir&ubjects
received placebo, 10 mg or 20 mg of zolpidem, or 10 mg or 20 mg of zaleplon. The results showed
that zaleplon 10 mg had no or minimal residual effects when administered in the mitite of
night as little as one hour before waking. Zolpidem 10 mg produced significamhetetl
residual effects in various tests when administer8c8urs before waking with the exception of
the CFF test. The conclusion hypothesized that the lack of clinicallfisagmiresidual effest
with zaleplon may be explained by its unique pharmacokinetic profile of rapichation half
life, “providing some advantages over existing treatments[] for the managefasomnia and

sleep disturbance... even when administered in the middle of the night.” (PTX 256 at 166).

iii. Doghramji Reference

The 2000 referencBoghramijiis titled “The Need for Flexibility in Dosing Hypnotic
Agents.” (JTX 016). This prior art was not a clinical study but rather arleagpecifically
targeting MOTN insomnia. Doghramji describes noiprophylactic dosing, stating “[tlhe
intermittent occurrence of most insomnia suggests that treatment is best accahipfisiseng
hypnotics on an ‘as needed’ basis.” (JTX 016 at JNTDEFO0000168). This is because

“[e]pidemiologic studies suggest that insomnia does occur on a regular basis peopst” (d.
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at INTDEF0000168). IndeeBpghramijitouts the various advantages to “as needed dosing” to
treat insomnia including: 1) optimal management while using the lowest amount af;a&yru
providing a patient with a “sense of control” which prevents insarfraim being a “significant
problem;” and 3) potentially reducing anticipatory anxiety prior to sleepa{iNTDEF0000170)
(See also Scharf2001): “hypnotic therapy administered prior to bedtime, as is currently
recommended for most compounds, is not appropriate for all insomnia patients” (PTX 477 at 20))
Doghramjiwas limited to analyzing three hypnotics for flexible administration: triazolam,
zolpidem, and zaleplon. Triazolam was dismissed from the onset because itgsnamvith
“drawbacks thaare not ideal from treatment of insomnia.” (Id. at JINTDEF0000169). Ultimately,
it was determined that zaleplon is best suited for MOTN administration becatséaitlife of
one hour (while admitting that zolpidem has a rapid onset and shelitf@plfThe article focuses
on two trials conducted on zaleplon, (includidgnjou), where a lack of residual sedative effects
followed MOTN zaleplon administration. On the basis of these two EBstramji concluded
that “zaleplon appears to be suitéat flexible use on an aseeded basis.” (JTX 016 at
JNTDEF0000171)See also Scharfclinical trial data presented suggest zaleplon may represent
an important breakthrough...Clinicians are now able to focus on a specific sleep diglrpanc
prescribing amedication that can be administered on intermittent nights only when symptoms
occur—at bedtime or during the nightso long as 4 hours remain prior to a scheduled awakening.”

(PTX 477 at 23)).

3. Differences between the Prior Art and Claimed Invention
While it is clear that the prior art certainly fills in many of the prominent gaps betwee
Ambien® and the patenim-suit, some differences remain outstanding. First, whilhmeyand

Tauberteach transmucosal delivery of hypnotics, they do not teach(@wif) zolpidem can be
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delivered this way. Nexiyhile the Court is persuaded by clear and convincing evidence that
Merlotti certainly concludes that lower doses of zolpidem such as 5 mg are effectivibe
patentsin-suit specify even lower dose ranges and specific doses feelderty (3.5 mg) and
elderly (1.75 mg). $ee e.g.131 Patent, JTX 001 at Claims 1 and 12; 809 Patent, JTX 002 at
Claims 1 and 12; '628 Patent, JTX 003 at Claims 16 and 17). Finally, xbglramji, Danjou,

and Hindmarchteach that MOTN insomnia is best treated -poophylactically, each of these
references ultimately concludes that zaleptamot zolpidem—is best suited for MOTN insomnia.

In addition to pointing out these differences, Plaintiffs argue that there wasammable
expectation of success in either transmucosal delivery of zolpidem, claimsnigrmulation is
“unpredictable,” or low effective doses, as a POSA, with knowledge &dH®elymodel, would
have assumed the dose must be increased when sleesdawer in the middle of the night.
Plaintiffs alsoassertthat claimby-claim, a few additional elemenrtsrelevant to the '809 and

'628 patent exclusively — are lacking in the prior art. The Court addressessaeln turn.

a. Transmucosal Delivery of Zolpidem was Obvious to a POSA.

The Court finds that a POSA would have been motivated to achieve the most rapid action
possible when formulating a drug to be taken in the middle of the, mglay delay in onset
necessarily results in less sleephéi formulating a hypnotid@auberclearlyexplained that rapid
onset is one of the main goals, stating, “the plasma levels of the active emfjittbuld increase
immediately after administration to guarantee that the patient will fall asleep.” (B&A3B7-

1588). Pinney taught a POSA that transmucosal delivery would achieve the drug in the
bloodstream within minutes of application (yielding high initial plasma levels)emrdtian

approximately 30 minutes with conventional oral (swallow). (Tr. 6.132L.@MichniakKohn)).
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Indeed, Dr. MichniakKkohn agrees that oral (swallow) administration results in the relief of
symptoms being “substantially delayed,” which would, in this Court’s vedert a POSA that
transmucosal is fasteTr. 6.137:1-25 (Michiak-Kohn)). This evidence is clear and convincing
to the Court.

At trial, Plaintiffs presentecexamplesof different medicants-with the remarkable
exclusion of zolpidemwhich did not produce initially higher plasma concentrations in the
sublingual dosag form. See e.g.Tr. 9.1109.112 (Drover) “[E]rgoloid mesylate[]... oral
formulation generated a higher plasma concentration earlier than the sublorgudation.”).

The Court finds this evidence unpersuasiset failsto draw a parallel to zolpidem even though
zolpidem tartrate’s pharmacodynamics and pharmacokinetics were well ondemiblished and
established by 2003. (Tr. 6.94:2& (MichniakKohn)). What is, however, most persuasive to
the Court were the properties of zolpidesexplained by Dr. Michnialkohn,thatwouldindicate

to a POSA that it can be delivered transmucosdllyese include: 1)logP; 2) p/k/a; 3) solubility;
and molecular weight. (Tr. 6.155:14-6.158:4 (Michniak-Kohn)).

The LogP, at 2.42¢ells a POSA that zolpidem is lipophilic which means it passes more
easily through membrane6Ir. 6.156:923 (MichniakKohn)). P/k/avalues of zolpidem were 6.9
and 6.16 which, when plugged into the Hendetdasselbach equation, calculate a valu¢ tha
predicts how much drug is available in itsionized form for a particular pH to cross membranes.
(Tr. 6.157:123, 6.84:1215 (MichniakKohn)). Zolpidem’s molecular weight is 307.4 grams per
mole which is a “suitable size for passing through mucosahbrenes.” (Tr. 6.158:42
(Michniak-Kohn)). Plaintiffs did not rebut this evidence. Howe\as,it pertains tahe final
property, solubility, Plaintiffs suggest that a POSA would have not had a reasonaldiatempe

of success in dissolving zolpidem tartrate in the mouth, which is required for deloreigghe
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oral mucosa. Defendants respond by pointing to the Material Safety and D&hbat@VISDS)
which shows that zolpidem solubility is “water solubility 23 mg per mivater at 20 degrees
centigrade.” (DTX 302). Furthermore,Dr. MichniakKohn explains that there is at least 1
milliliter in the mauth and the mouth is warmer th2@ degrees centigrade so there “wouldn’t be
a problem to dissolve it.” (Tr. 6.150:261:11 (Michniakkohn)). The Court finds these
deductionsrational andcredible despite Plaintiffs’ expert, Dr. Polli’'s vague criticism that Dr.
Michniak-Kohn fails to take into account that zolpidem’s solubility is going to be “pH dependent.”
(Tr. 9.1201:15-19 (Polli)).

In respose to Plaintiffs final objections to a finding that transmucosal delivery of
zolpidem was reasonably expected by a POSA to be successful, the Coutthatates Federal
Circuit has made clear that “obviousness cannot be avoided simply by a showingealesgree
of unpredictability in the art so long as there was a reasonable probability e$su&fizer, Inc.

v. Apotex, Ing 480 F.3d 1348, 1364 (Fed. Cir. 2007). For this reason, Dr. Drover’s claims that:
1) reformulating zolpidem for sublingual delivery is not obvious because the change i
bioavailability is “not easy to predict;” (Tr. 9.13712 (Drover)); and 2) the formulation is not
obvious because transmucosal products are “not always successful,” (Tr. 25 820ver), are
properly rejectd by the Court in light of the aforementior@ddence which the Court findtear

and convincing. (Tr. 9.78:2P5 (Drover)* Corsequently, the Court holds that a POSA would

have a reasonable expectation of success in formulating zolpidem for transihdetusry.

14 “Opviousness does not require absolute predictability of success,” but rabheires “a
reasonable expectation of succesdgeMedichem, S.A. v. Rolabo, S.437 F.3d 1157, 1165
(Fed.Cir.2006) (quotingn re O'Farrell, 853 F.2d 894, 903-04 (Fed.Cir.1988)).
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b. A POSA would have Anticipated a Reasonable Expectation of Success withw Doses of
Zolpidem Based Upon Predictable Calculations

As an initial premise, the Court finds that in light @&njou and Hindmarch a POSA
seeking to treat MOTNisomnia nofprophylactically with zolpidem, would have been motivated
to lower the 10 mg dose to eliminate the residual sedative effeSse €.g(Tr. 7.198:13
(Winkelman)Hindmarchshows that if you want to give a dose in the middle of the night, “10 [mg]
is too much...you should lower the dose.” (Tr. 7.198:Winkelman)). Further, asMerlotti’'s 5
mg dose of zolpidem (or a half dose of Ambien®) was shown to be effective, a POSA wpnuld be
their hunt for the lowest effective dose with 5 m8e¢ alsolr. 7.146:1415: Referring to
Ambien® doses, Dr. Winkelman explained “full night, 10 milligrams. Half night, 5 gnélins. |
mean, it is very simple math.”). Plaintitf®weverare carect in their contention that therene
singleprior art reference before the Coteaching a POSAhat3.5 mg and 1.75 mg dosesea
effective. In this context, the Court maiséreforedetermine if these logr doses were obvious to

a POSA. The Court finds that they were.

i. Lowering the Dose from 5.0ng to 3.5mg and 2.5mg to 1.75mg

In conjunction with the prior art referendderlotti andPatat,Defendants cite to a POSA’s
knowledge of dose optimization of zolpidem tartrate based on zolpidem’s Kploygical and
chemical properties, including linear pharmacokinetics and available doseatitornSee e.g.
Tr. at 8.23:58.25:10, 8.26:4 8.16:128.17:1, 8.25:18.26:10). In sum, a transmucosal dose of
3.5 mg of zolpidem is appropriately compared to a 5 mg oral dose of zolpidem because the
bioavailability of zolpidem is 70%, and 70% of 5 mg is equal to 3.5 mg. (Tr. 6.162t18:4

(Michniak-Kohn)). Dr. MichniakKohn explained that froniPatat you would use the 70%
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bioavailability figure of zolpidenand multiplyit by the5 mg dose (published Merlotti) and it
would yield 3.5 mg of zolpidem for neglderly and then 70% multiplied by half of the 5 mg dose
(2.5 mg) would yield 1.75 mg for elderly. (Tr. 6.122%, 6.130:1681 (MichniakKohn)).
Therafter, she concluded, and this Court agrees, that a POSA would have a “reasonable
expectation that th[es@dalculations] would succeed” tnanslating the known low dose from oral
to transmucosal while maintaining efficacyfr. 6.132:38 (MichniakKohn)). Indeed, even the
inventor of the patents-suit referred to this ag“simple calculatiori (Tr. 5.73:205.74:2 (Singh)
(emphasis added}}.

Plaintiffs, neverthelessargue that these calculations are misplaced as the bioavailability
for sublingual zolpidem is actually around 75%, not 100% as calculated by Dr. &kdfwinn
and Dr. Winkelman. The Court’s conclusion is unfettered byaifgament The proper inquiry
before the Court is not whether the calculations are correct, but rather whetharaiheyhave
been obvious tapply and therefore yield the lagt doses. Dr. Winkelman explained that
sublingual doses put the drug on the blood vessels and it gets absorbed right into the bloodstream
so “[ijt is not the same as intravenous but it is quite close.” (Tr. 7.204:9.208:1417
(Winkelman)). Knowing that intravenous would yield 100% bioavailabilitys itredible and
reasonable to find thatwould be obviouso a POSA to use 100% to yield a predicted dose for

sublingual form. Therefore, the Court is convinced that theddases of zolpidem are obvious.

15The Court notes that in this context, Dr. Singh’s statement is taken into consitlerastablish
that the calculations were well within the knowledge of a POSA. The Court doesemdbrbf.
Singh’s statemenwithout the proper anti-hindsight perspective.
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il. Reasonable Expectation of Success

Plaintiffs argue thasa POSA would assume low doses of zolpidem would not be successful
in effectively putting one back to sleep in the middle of the nighaintiffs point the Court to
Teitelbaumand theBorbélymodel for this premise claiming a POSA would expect that a subject
would needmore,not less zolpidem in the middle of the night because their sleep drive is less.
Plaintiffs’ expert, Dr. Czeisler concludes that a POSA “would have expectesi toettainly at
least the same dofe&f 10 mg or 5 mg zolpidem], if not a higher dose [of zolpidem], in the middle
of the night because of the decrease in homeostatic sleep drive and the mutingrohthanc
system.” (Tr. 10.83:1@3 (Czeisler)).Teitelbaunmseens to suggest something similar in stating:
“the normal dosage is orfelf to one 10 milligram tablet, tek at bedtime. If you wake up in the
middle of the night you can take an extra-tiadf to one tablet (leave it by your bedside with a
glass of water) and any sedation is usually worn off by the time you aheteeavake up in the
morning.” (PTX 033). ldwever,Teitelbaumconcludes this suggestion witlmne-half tablet is
usually enough for the middle of the night.” (Id.). This runs contrary to Dr. Czsislgggestion
that one would need higher or equal to a 10 mg dose in the MOTN and is plainly statedior the pr
art.

Finally, theKim reference tested zolpidem in the morning, when one’s sleep drive would
be at its very least and concluded that 5 mg zolpidem was able to get patien{s stesistecally
significantly shorter than placebo, themefalemonstrating its efficacy regardless of sleep drive.
The Court thereforis persuaded bpr. Winkelman’s “common sense” suggestion that if a subject
“wanted to sleep for half a night, four hours, [they] would take half of the dose thgt\iitielgl
for a full night.” (Tr. 7.146:14.3 (Winkelman)). In sum, theis, before this Court, clear and

convincing evidence that thergas a reasonable expectation of success in treating MOTN
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insomnia by taking less amounts of zolpidem in the middle of the night.

c. Doghramji, Danjou, and Hindmarch Do Not Teach Away from Zolpidem at the Doses
Claimed.

Where, as here, the claim limitations are found in a combinafigmior art references,
this Court, as the factfindanust determine “[w]hat the prior art te@sh) whether it teaches away
from the claimed invention, and whether it motivates a combination of teachings fferardi
references.’In re Fulton,391 F.3d 11951199-1200 (Fed.Cir.2004)While the Court is cognizant
thatas a “useful general rule,” references that teach away cannot serve to createfage case
of obviousness, a POSA seeking to treat MOigdmnia by a better means than Ambien® would
inevitably use noprophylactic dosingin re Gurley,27 F.3d 551, 553, 31 USPQ2d 1130
(Fed.Cir.1994).This is because MOTN insomnia as a “condition wherein a subject, after falling
asleep, awakens and has difficulty returning to sleep,” is so entangledeaitnént “asieeded”
as it is impossible to knowntil the middle of the nightvhether the insomnia will occur. (ECF
No. 92 at 2). This principle, in and of itself, is convincing to the Court thajpramphylactic
administration was obviousNeverthelessthe Court also concludes that the relevant prior art

references do not teach away from zolpidem.

The Court agrees with Defendants tBatghramji, Danjou,and Hindmarchall promote
the benefits of taking a hypnotigent on an “as needed” basiFhe studies irDanjou and
Hindmarcheach dosed a subject in the MOTN, representative opragphylactic administration
at bedtime. Specificallypanjou is directed to “nocturnal administration” amtindmarchto
“middle of the night administration.” (JTX 015 at 367, PTX 256 at 158)ndmarch also
references “[p]atients having sleefaintenance problems or difficulties falling asleep, especially

after being awakened during the night.” (PTX 256 at 168%tly, Doghramji explains that
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hypnotic agents are typically given “prophylactically prior tongpito bed,” but now the
“availability of a new hypnotic agent with a short H#é” (although, referencing zaleplon)
suggests a patient may be able to take the agent during the night. (JTX 016&BFONT0171
172). However, as Plaintiffs correctly point out, the ultimate conclusieadlf of these references
was that zaleplon was better suited for MOTN administration dilre imgering residual sedative

effects produced with zolpidem.

A reference “teaches away” when it “suggests that the line of developmemdléwm
the referene's disclosure is unlikely to be productive of the result sought by the applicant.”
Medichem, S.A. v. Rolabo, S.437 F.3d 1157, 1165 (Fed.Cir.2006) (quotinge Gurley,27
F.3d 551, 553 (Fed.Cir.1994%A reference may be said to teach away wheeragn of ordinary
skill, upon reading the reference, would be discouraged from following the path set out in the
reference, or would be led in a direction divergent from the path that was taken by itenappl
In re Gurley,27 F.3d 551, 553 (Fed.Cir.199 Whether a prior art reference teaches away from
the claimed invention is a question of faBtara-Ordnance Mfg., Inc. v. SGS Imps. Int'l, Ine3,

F.3d 1085, 1088 (Fed.Cir.1995).

The Courthowever, concludes that a POSA would not be deterred from these findings
The key basis for this conclusion ikat Danjou, Doghramiji, and Hindmargheach tested the
higher 10 mg dose of zolpidem for MOTN administration and their findings and subsequent
recommendationg/ere based solely on residual sedative effects. Even Plaintiffs’ expersadmit
that a POSA would know that a lower dose of zolpidem would decrease the time thatchypnoti
effects would occur. (Tr. 10.54:281 (Czeisler)). Certainly, a POSA would rbsregard the
touted benefit®f nonprophylactic dosingo achieve their ultimate gosimply because thignal

conclusion of areference chooses zaleplon at a dos®we than doublghat of the claimed
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invention. SeealsoTr. 6.108:29 (MichniakKohn) Doghramji leads a formulator to “decrease

the dose” as they knew they wanted the drug to wear off in four houisdditionally, both
Parties’ expert agree there are specific disadvantages to zaleplon, aniffsPlexuterts have

failed to offer persuasive mlence that a POSA would consider zaleplon over zolpidem given
Ambien®’s success and known efficacySegeTr. at 1.161:241.162:9 (Kryger), Tr. 7.156:18

157:6 (Winkelman)). Viewed against the backdrop oftttality of collective teachings of the

prior art and the common knowledge of a POSA that reducing the dose would reduce residual
sedative effectsDanjou, Doghramji, and Hindmarcdo not teach awajrom zolpidem in a
mannertthatwould deter a person of ordinary from combining these references with the low doses

articulated inMerlotti.

d. Buffer Claims of the '628 and '809 Patents

The Court refers to the “Buffer Claims,” in its obviousness analysis witherefe to: 1)
Claim 1 of the 628 patent’s limitation “wherein the buffer raises the pH ofestdia pH of about
7.8 or greater;” 2) Claim 9 of the '628 patent identifying “the buffer comprisesartate buffer
and bicarbonate buffer;” and 3) Claim 22 of the 809 patent requiring the compositiondmcont
a “binary buffer system.” Plaintiffassert that these Claims are not obvious for interrelated
reasons. Plaintiffs oppose a finding that Claim 1 of the '628 patent is obvious because of the
requirement that the pH be elevated to above 7.8, which they maintain, was not edtdylishe
clear anl convincing evidence With reference to Claim 9, Plaintiffs argue that witianey
identifies 13 individual buffering agents, it fails to disclose or render obvious zwidabined
with a “carbonate buffer and bicarbonate buffer,” as required bgIHim.

Similarly, pursuant to Claim 22 of the '809 patent, the composition must contain a “binary
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buffer system that raises the pH of said subject’s saliva to a pH greatabthar8.5, irrespective
of the starting pH of saliva.”The Court construed a “binary buffer system,” in Claim 22 of the
‘809 patent to mean “a system used to maintain and/or achieve an approximate eH rang
comprising at least one protalonating component and at least one proton accepting comgonent.
(Opinion, ECF No. 185 at 26). Plaintiffs purptirat is was not obvious to “raise[] the pH of said
subject’s saliva to a pH greater than about 8.5.” The Court does notwatjrédaintiffs for the
following reasons.

Pinney expressly teaches a specific pH range in the meb#tween 7 and 16-for
efficient oral administration through the oral mucosa. (Tr. 6.138:240:15 (Michniakkohn)).
Thus, the pH values a%1.8 and 8.5 are well withiRinney’sclaimed rangesThe Federal Circuit
has madelear thatfithe relevant comparison between disputed claim limitations and the prior art
pertains to a range of overlapping values, “we and our predecessor court have cgnkselténtl
that even a slight overlap in range establish@snaa faciecase of obviousnessin re Peterson,
315 F.3d 1325, 1329 (Fed.Cir.2003). This Court follows suit.

Additionally, evidence before the Cowstablishedhat the carbonate/bicarbonate buffer
in Claim 9 of the '628 patent (or binary buffer for purpose of the '809 pate&®)a wé-known
buffer as of 2003 and how to make a buffer to raise the oral cavity to a desired pH when
administering a transmucosal dnwgs well within the knowledge of ROSA would know. (Tr.
6.144:621 (MichniakKohn)). Beckettfor example, teachesbinary buffer used to raise the pH
(while Beckettuses phosphate buffer, bicarbonates are very common in (i3e).145:1424
(Michniak-Kohn)). Pinneyalso teaches a formulator to use anai$ing agent in the oral mucosa
for transmucosal delivery(Tr. 6.133:311 (MichniakKohn)). Even the inventor, Dr. Singh,

cooreberatethatDr. Michniak-Kohn’s understandingias within the knowledge of a POSAMe
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explains that changing the pH by way of a bufior transmucosal delivery ibasic chemistry.”

(Tr. 5.64:1018 (Singh)). Moreover, the Court declines to ignoreRhlmeydisclosure of this
specific buffer among just 18ptions. While he Federal Circuit has predicated a finding of
nonobviousness on a sheer number of variable combinatiatid,50 in the face of a prior art
disclosure of a “potentially infinite genusli re Baird,16 F.3d 380, 382 (Fed.Cir.1994) (quoting

In re Jones958 F.2d 347, 350 (Fed.Cir.1992)). The case at bar does not remotely approach an
infinite genus, as it is quantifiable in just 13. Teurt therefore finds the Buffer Claims were

obvious in view of the above.

e. '809 Patent: Outstanding Claim Elements of Claims 1, 12

The composition claimed in the ‘809 patent must contain, among other things, aneffecti
amount of zolpidem “sufficient to produce a plasma concentration between about 25 ng/mL and
about 50 ng/mL within 20 minutes of administration when evaluated in an appropriate patient
population.” (JTX 002 at Claims 1 and 12). Plaintiffs argue that beshiMak-Kohn’s assertion
that the 26minute plasma concentrations are “inherent” in the doses (3.5 mg and 1.75 mg) is both
incorrect and unsupported by data. Plaintiffs scold Dr. MichKiatkn for failing to consider that
pharmacokinetic parameters wikplend on the specifics of the formulation, not just the dose of
the drug.(Tr. 9.140:1322 (Drover)). Remarkably, however, Dr. Drover subsequently admits that
he is not a formulation expert. (Tr. 9.140:20 (Drover)).

Regardless, a closer look at Dr. Mitak-Kohn's testimony reveals that based upon the
linear pharmacokinetics, presented in a demonstrative graph in fact used bg\er, Bine opined
that a POSA could easily predict offset blood concentrations for sublingual lukxsmsse when

you “half the dose... that means half the plasma concentration at the same point.” (Tr. 6.111:15
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19 (MichniakKohn)). This is contrary to Plaintiffdlanket assertion that the only evidence before

the Court was inherency in the doseSed¢ alsolr. 6.112:17: Predictions of offset blood
concentrations can be done with zolpidem because a POSA the pharmacokinetics of zolpidem
known by 2003 were “linear enough.” (Michni&ohn)). Dr. Michniak-Kohn further points to
plasma concentrations for An#ni®, the Merlotti referenceandPatatreferencefo explain that a

POSA would take into account the d@sewell as the bioavailability data(See e.gTr. 7:46:%

17 (Michniak-Kohn)). Specifically, Dr. Michniak-Kohn explains how a POSA would undhetrsta

that Patat reported the blood concentration of 20 nanograms for a male as the onset and offset
threshold for sedation of zolpidem (referring to the concentration at which zolpwtgns to start
sedating or stop sedating a patienf)r. 6.87:1620 (Michnak-Kohn). Indeed, the plain text of

Patatstates:

[R]eturn to baseline also occurred at concentrations ranging from 20
(5 mg PO or IV) to 75 ng.ml (20 mg POAs the EEG effects are
very rapid, whatever the dose or the route of administration, it can
be suggested that the threshold concentration of zolpidem was
already attained.

(JTX 028 at INTDEF0004150). Inde&) nanogams,viewed in light ofPatat as the lowest
concentratiorcited for onset/offset sedatierwith a total range of 285 ng/mi—the clamed

range of between “about 25ng/ml and about 50ng/ml” naturally flows and is édclése g.,

In re Woodruff919 F.2d 1575, 1578 (Fed. Cir. 1990) (concluding that a claimed invention was
rendered obvious by a prior art reference whose disclosgd (about £5%” carbon monoxide)
abutted the claimed range (“more than 5% to about 25%” carbon monoxide)). This Courteéherefor
finds Dr. MichniakKohn’s reading of Patatand determination that it renders this element of

Claim 1 obvious—to be both credible and convincing.

It is important to also bolster this finding with a case wherd-tdueral Circuit hasven
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previously upheld such an “inherent property” on similar factsSantarus, Inc. v. Par Pharm.,
Inc., 694 F.3d 1344 (Fed. Cir. 2012) the court identified that “an obvious formulation cannot
become nonobvious simply by administering it to a patient and claiming the mgssdtium
concentrations.1d. at 1351;see also In re Kao 630.3d 1057, 1070 (Fed. Cir. 201Yo hold
otherwise would allow any formulatieAno matter how obviousto become patentable merely

by testing and claiming an inherent property.”). Distinctly though, neither gispiyted that the
blood serum concentrations claimedSantaruswere expeted in light of the dosages disclosed

in the prior art.ld. However, here, the Court finds that in light of the dosages delineated in the
'809 patent andPatat, the concentrations in the '809 patent are disclosed, if not inherent, and

therefore obvious.

4. Motivation to Combine

As stated, MOTN insomnia was previously being treated the same way as pdweoty
insomnia, prophylactically. The uniqueness inherentin MOTN insomnia however,agrson
will not know at bedtime-when prophylactic doing occursf they are going to experience it.
Such prophylactic dosing therefore leads tormezlication and drug dependenceeé e.gTr.
1.52:924 (Kryger)). Thus, the problem in the context of the paiendsit, was to develop a
method and congsition for treating MOTN insomnia exclusively while avoiding the downfalls

of prophylactic administration.

The Court finds that a POSA would have been motivated to combine Ambien® with the
prior art references to solve this problemhe record at triaclearly established that a skilled
person seeking to formulate a drug to treat MOTN insomnia had -«meNn goals: 1administer
the drug on an aseededasis (upon MOTN wakening); 2mploy an active ingredient that was

known to deliver rapid onset of action to get one badktdep as quickly as possible; 3) tise
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lowest effective dose; and) avoid residual sedative effects upmmakening. $ee e.gTr. at
8.11:622; 8.12:48.13:7 (Winkelman)). In order to achieve thieramentioned goals,ROSA at

the time of the inventior-armed with the knowledge of the prior-astvould use lowdose
zolpidem Merlotti and Ambien®) administered in the middle of the nigbed e.g. Danjoand
Doghrami) in a formulation that is delivered across the oral mudésaéyandTaube). (Tr. at
8.25:138.26:12 (Winkelman)). This methodology suffices to establish a motivation to combine
assuch motivation does not have to be explicitly stated irptlog art, and can be supported by
testimony of an expert witness regarding knowledge BO&A at the time of invention.Alza

Corp. v. Mylan Labs., Inc464 F.3d 1286, 1294 (Fed. Cir. 2006).

However,Plaintiffs’ further claim that a POSA would not be motivated to combine low
doses of zolpidem with a transmucosal delivery system because zolpidem adg kiv@wn to
have rapid action. Contrary to this assertion, the record indicates a number of teegseliimigual
administration, particularly in the hypnoticentext. To name a fewJauberfound a 4650%
decrease in sleep latency dPidineyfound transmucosal delivery would achieve the drug in the
bloodstream within minutes of application, rather than approximately 30 minutesrait Gee
alsoTr. 7.142:1 (Winkelman) After middle of the night awakening, the “clock is ticking” to fall
back asleep.). Viewed as a wholeP@QSA would have been motivated to make a version of
Ambien® that could be used solely for MOTN insomnia. Organically, the combinatidre of t

pertinent prior art references did just that.

5. Prima Facie Case of Obviousness
As articulated above, the Court finds that Defendants have presented cleandndicg

evidence that the asserted claims of each of the patesist are obviousnd these patents as a
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whole are obvious. Giving the elderly half the dose of theelderly was taught by Ambien®
and substantiated by the knowledge of a PO%e claims relating to transmucosal delivery are
obvious in light ofPinney, Tauberthe Henderson-Hasselbackquation, and the known (and
widely published) properties of zolpidenihus, the relevant elements of Claims 10 and 19 of the
131 patent, Claims 1, 11, and 12 of the '809 patent, and Claim 1 of the '628 patent are obvious.
The claimranges and specific low doses of zolpidem are obvious in videdbtti, Patatand a
POSA'’s knowledge of dose optimization of zolpidem tartrate, (including lineamattokinetics
and Dr. Michniakkohn’s and Dr. Winkelman’s calculations). Subsequeniigse elemestof
Claims 1, 8 and 18 of the '131 patent, Claims 1, 18 and 17 of the '809 patent, and Claims 16 and
17 of the '628 patent are obvious.

The Court is cognizant that a claimed invention may be obvious even when the prior art
does not teach each claim limitation, so long as the record contains some relasonlthaause
one of skill in the art to modify the prior art to obtain the clainme@mtion. Beckson Marine, Inc.
v. NFM, Inc.,292 F.3d 718, 728 (Fed. Cir. 2002). The record has convinced the Court of just that,
grounded in the clear goals of targeting the specific insomnia occurring ohky mididle of the
night. Even so, the remaining elements and claims specific to each patelstoanbvious. Non
prophylactic dosing in Claims 1 and 12 of the '131 patent are obwiassd upomoghramii,
DanjouandHindmarch as well as the nature of MOTN insomni&heBuffer Claims in light of
PinneyandBeckett render Claim 22 of the '809 patent and Claims 1 anflthed628 patent
invalid as obvious Finally, the remaiing element of Claim 1 of the '809 patent, namely, plasma

concentration of 25 ng/ml to 50 ng/ml within 20 minutes, is invalid in ligadét.
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6. Secondary Considerations

With Defendants havinget theirburden to establish grima faciecase of obviousness,
the Court will go on to consider the four@rahamfactor: facts regarding objective indicia of
nonobviowsness.It is well-settled that “all evidence relevant to obviousness or nonobviousness be
considered, and be considered collectivelin’re Cyclobenzaprine Hydrochloridé76 F.3d at
1078. As they can give “light to the circumstances surrounding the origin of tecsumatter
sought to be patented@raham,383 U.S. at 118, 86 S.Ct. 684, objective considerations serve
as a check against hindsight bias and “ ‘may often be the mostipeodatl cogent evidence in
the record.” "In re Cyclobenzaprine Hydrochlorid&g76 F.3d at 10756, 1079 (quoting
Stratoflex, Inc. v. Aeroquip Corp713 F.2d 1530, 15389 (Fed.Cir.1983)). Indeed, these
considerations can have the force of “ ‘establisfj[ithat an invention appearing to have been
obvious in light of the prior art was not.ld. at 1075-76 (quotingStratoflex,713 F.2d at 1538

39). The Court will now consider each of the objective considerations raised kgrties.P

a. Licensing, Indugry Aquiescence, Commercial Success

Plaintiffs rely on the license deal between Purdue and Transcept as well dEetisarg
“offers” and “interest” to support a finding of nonobviousness. (PHF{D&50-655). Primarily,
the Court notes thamh accordance witln re GPAC Inc.57 F.3d 1573 (Fed.Cir.1995), licenses
“may constitute evidence of nonobviousness; however, only little weight can be atttidsteh
evidence if the patentee does not demonstrate a nexus between the merits of tbe ve hie
licenses of record.ld. at 1580 (internal quotations and citations omitted). Plaintiffs have failed
to convince the Court of such nexidoreover, whatever little significance the licenses may have
is clearly outweighed by the strong evidence of obviousness found in the prigeeBtown &

Williamson Tobacco Corp. v. Philip Morris In@29 F.3d 1120, 1131 (Fed.Cir.2000).

90



Whenfurtherviewed in conjunction with Intermez®as lack of industry praise and lack
of commercial success, the Court is not inclined to give one licensing deal mublh wedged,
“the mere existence of ... licenses is insufficient to overcome theusiaclof obviousness' when
there is a strong prima facie case of obviousnés®’Grip Barbell Co. v. USA Sports, In892
F.3d 1317, 1324 (Fed.Cir.2004) (citisdBIA Neurosciences, Inc. v. Cadus Pharm. Cdtp5
F.3d 1349, 1358 (Fed.Cir.2000). Actual sales for Interm@zze under $10 millionvhile the
market projections suggested sales of Intermezzo® in 2015 of $495 million.2 .113:23
(Oclassen), 9.15:1P3 (Kraft)). This striking disparity is significant abeé Federal Circuit has
noted that commercial success “ ‘is usually shown by significant saleslevant market.” J.T.
Eaton & Co. v. Atlantic Paste & Glue Cd.06 F.3d 1563, 1571 (Fed.Cir.1997). Needless to say,
Intermezz® is far fromreachingasignificant salesnark. Plaintiffs have also failed to point to
credibleevidence of industry praise, reassuring the Court that this factor, as a whgles we

favor of obviousness.

b. Long-Felt Need and Failure of Others

“Long-felt need is closely related to the failure of othé&igidence is particularly probative
of obviousness when it demonstrates both that a demand existed for the patented invention, and
that others tried but failed to satisfy that demandri re Cyclobenzaprine Hydrochloride
ExtendeeRelease Capsule Patent Liti§.76 F.3d 1063, 1082083 (Fed. Cir. 2012). Failure of
others “to find a solution to the problem which the patgmt] question purport[s] to solve” is
evidence of nonobviousnesSymbol Techs., Inc. v. Opticon, In@35 F.2d 1569, 1578
(Fed.Cir.1991) (internal quotation marks and citation omitted). The problematentsn-suit
soughtto solve is a targeted treatment for MOTN insomnia only, where treatmerg takeln “as

needed.” At the outset, the Court notes that Plaintiffs have provided no evidence efdhilur
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others to solve this problem and therefore rely solely on their theory there wagfali@and
unmet need for treating MOTN insomnia.

Prior to the filing of the patenigs-suit, Ambie® was used to treat MOTN insomnia
prophylactically. The Cougdmittedlyobserved a number of downsides to prophylactic treatment
at trial, including overmedication. (Tr. 1.522% (Kryger)). Furthermorethe prior art references
such aPoghramji(andScharj, clearly articulated a need for flexibility to treat MOTN insomnia
on an “asneeded” basis. See e.gJTX 016). However, while Plaintiffs point the Cowtthese
referencesDoghramjiwas published in 2000 ar&tharfin 2001. This is just four years prior to
the filing of the patentm-suit. Thus, the Court concludes that the intervening time between the
prior art’s teaching of the “as needed” treatmantl the eventual preparation of a successful
compositionjs hardly “longfelt.” (See Ecolochem, Inc. v. S. Cal. Edison The length of the
intervening time between the publication dates of the prior art and the claimedaneant also

qualify as arobjective indicator of nonobviousness. 227 F.3d 1361, 1376—77 (Fed.Cir.2000)).

c. Skepticism

“General skepticism of those in the art ... is also ‘relevant and persuasigehewiof
nonobviousness.Monarch Knitting Mach. Corp. v. Sulzer Morat GmbtB89 F.3d 877, 885
(Fed.Cir.1998) (internal quotations and citation omitted)his is so because “[p]roceeding
contrary to the accepted wisdom is ... strong evidence of unobviousrisiz.’v. A.B. Chance
Co.,234 F.3d 654, 668 (Fed.Cir.2000) (internal quotation marks and citation omitted). In support
of their skepticism argument, Plaintiffs direct the Court to: 1) the prior art whitibabed
zolpidem for treatment of MOTN insomnia would likely lead to residual sedafeetefSee e.g.
DanjouJTX 015); and 2) the maker of AmbignSanofi’s, licensing discussions with Trancept

expressing “very substantial skepticism” according to Mr. Oclassen, Ttaemer CEO. (Tr.
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2.69:23-2.70:1 (Oclassen)). The Court finds neither of these compelling.

As previously articulated, the prior art references indicating that zolpidendvwoodluce
residual sedative effects when adminisieire the middle of the night wenly directed at the
high doses of 10 mg (for neglderly) and 5 mg (foelderly). No refeence convinced the Court
that zolpidem at lower doses would regultresidual sedative effectsr that a POSA would
believe so Further, Mr. Oclassen’s statement of “substantial skepticism” is rdlyttine record.
(See e.gTr. at 2.219:114 (Garegnai) Explaining that the technology associated with making
Intermezz® “seemed very straightforward and kind of [] easy...;” Tr. 2.72QTOclassen) For
instance, it was known prior to 2004 that avoiding the-fiests effect by going from an oral
swallow administration to transmucosal administratiosuld increase bioavailability and allow
for lower doses. See Pinney The Court is therefore unconvinced that the literature or testimony

predating the filing of the patenits-suit should be credited for a finding of skepticism.

7. Conclusion of Obviousness

For the reasons set forth above, the Court concludes that Defendants havepmade a
facie showing that the asserted claims of the patemsait would have been obvious in view of
the prior art, the clear motivation to combine the references, and a reasorgdu@aon of
succes# doing so. The Court also finds that the Plaintiffs’ evidence of secondary coneiterat
is inadequate to raise any doubt as to the obviousness of these clim®bjective indicia
presented really lent more evidence towards obviousness and thus most céidairdy carry
sufficient weight to override a determination of obviousness based on primargiecatisns.
Each patenin-suit, when viewed as a whole, it therefore invalid.
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B. Anticipation
Defendants argue that Claim 9 of the '628 patent should be invalidated as anticipated by
the prior art referend@inney Claim 9 of the '628 @tent recites as follows: “The method of claim
1, wherein the buffer comprises a carbonate buffer and a bicarbonate {dff&r003, Claim 9.
Claim 9 is also dependent on independent Claim 1 which states the following:
Claim 1: A method for treating insomnia, comprising the
steps of: administering a solid pharmaceute@hposition
comprising zolpidem or a pharmaceutically acceptable salt
thereof to a subject prone to insomnia, the pharmaceutical
composition further comprising a buffer, wherein the buffer
raises the pH of saliva to a pH of about 7.8 or greater,
wherein plpidem is absorbed across a permeable membrane
of the subject’s oral mucosa, and wherein at least 75% of the
solid pharmaceutical composition dissolves within 10
minutes or less within an oral cavity following
administration.
(JTX 003, daim 1). Pinneywas published in 2001 and is undisputedly prior art to the patents-

in-suit. Pinneyis titled “Chewing gums, lozenges, candies, tablets, liquids, and sprays for

efficient delivery of medicationsna dietary supplements.” (DTX 062).

1. Legal Standard

Pursuant to 35 U.S.C. 88 102, a claimed invention is “anticipated,” and is therefore not
novel if it “was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thelbgathe applicant” or “was
patented or described in a printed publication in this or a foreign country or in public use or on
sale in this country, more than one year prior to the date of the application for pateritmted

States.” 35 U.S.C. 88 102{f)). “A patent is invalid for anticipation if a single prior art reference
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discloses each and every limitation of the claimed invention,” and “a prior aremeke may
anticipate without disclosing a feature of the claimed invention if that missingateastic is
necessarily present, or inherent, in the single anticipating referé®weeting Corp. v. Geneva
Pharm.,339 F.3d 1373, 1377 (Fed.Cir.2003) (internal citation omitted). In order to demonstrate
anticipation, the proponent must show “that tbar corners of a single, prior art document
describe every element of the claimed inventiokg€roxCorp. v. 3Com Corp.458 F.3d 1310

1322 (Fed. Cir.2006)(quotingAdvanced Display Sys., Inc. v. Kent State Udi¥2 F.3d 1272,

1282 (FedCir. 2000)). Anticipation is a question of faBanofi-Synthelabo v. Apotex, In&50

F.3d 1075, 1082 (Fed.Cir.200&)ternalcitation omitted), that must be established at trial by clear
and convincing evidencePurdue Pharma L.P. v. Boehringer IngelheéBmbH,237 F.3d 1359,

1365 (FedCir. 2001).

2. Pinney Fails to Anticipate Each and Every Limitation of Independent Claim 1.

Defendants arguthat Pinneyenablegshe method of treatment claimed in the '628 patent.
This is significant because a claimed invention cannot be anticipated by a prédeig@mce if the
allegedly anticipatory disclosures cited as prior art are not enabdieden Inc. v. Hoechst Marion
Roussel, Inc.314 F.3d 1313, 1354 (Fed. Cir. 2003). However, Defendants argument that the
Pinneyreference is anticipatory ignores a few key differences between thpaé@& andPinney
Therefore, the Court concludes that Plaintiffs have demonstrated thatdhtegstaims survive

the validity challenge posed by tRenneyreference.

While Plaintiffs concede that some of the elements of the '628 patent are irstdosed
and therefore anticipated Bnney Plaintiffs persuasivelyargue thatwo elements are missing.
First, Plaintiffs claimPinneyfails to indicate that that transmmosal absorption of zolpidem is even

possiblelet alone disclosing how to accomplish this functidlext, Plaintiffs contenthatPinney
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fails to disclose any relation to “insomnia” and therefore does not disclogbduseof treating
insomnia” in a subject “prone to insomnia,” but rather, one would need to suppleimasywith
another referengcesuch as the Ambien® laheio arrive at the claimed inventionBecause
anticipation requires a more stringent finding than obviousrbgdimiting the inquiy to one
prior art reference-the Court agrees with Plaintiffs on these points in the limited context of

anticipation®

Plaintiffs argue that because the pharmacokinetics of transmucosal foomsilatie
unpredictable to a POSA viewirfginney,and therefore itfails anticipate Claim 1 of the '628
patent as it does not teach how zolpidem can be formulated for transmucosal absorption. This
Court agrees. It cannot be disputed that zolpidem fails to appear as the fopéfrombey
Zolpidem is merely mentioned in a long list of potential active ingredienta faymposition.

(DTX 062 at 17). Thus, while true tHaihneymentions zolpidem, it does not present any findings

or guidance on how or if zolpidem can be absorbed transmucosally.

Dr. Drover explained that bioavailability is key to proper development of this type of
transmucosaformulation, although he claiman increase in bioavailability will not always be
achieved when switching from an oral swallow tablet to a transmucosal foonuléfir. 9.102:5
9.104:6, 9.10@:6-9.110:3, 9.122:1:38.123:17 (Drovel) Dr. MichniakKohn agrees in part
statingPinneytells a formulatorto take into account the drug’'s bioavailabilfty transmucosal

delivery. (Tr. 6.136:1722 (MichniakKohn)). However, the only known bioavailability of

16 See e.gln re Fracalossi681 F.2d 792, 794 (CCPA 1983lthough a claimed invention can
be obvious but not anticipated, itednnot have been anticipated and not have been obvious.
(emphasis added).
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zolpidem comes from another referendtatat which is impermissiblefor a finding of
anticipation.

Similarly, Plaintiffs’ formulation expert Dr. Polli explained that POSA would not
understandPinney to teach thteach of the 160 listed active ingrediecen be delivered
transmucosally, as acetaminophen, a medicant list&inimey is therapeutically effective at a
dose of hundreds of milligrams, far too large a dose to be considered a candidat for or
transmwosal delivery.(DTX 062 at INTDEF0004166; Tr. 9.193:22-9.19@2lli)). The Court
is constrained to agree based on the legal standard for anticipation. This is befeandanDs
expert, Dr. Michniakkohn admits the need for additional information outsidePofney to
conclude zolpidem can be foumated for transmucosal deliveagPinneyprovides “no data about
zolpidem.” (Tr. 9.198:19 (Polli);See Tr. 6.155:146.158:4 (Michniakkohn: Properties of
zolpidem that would indicate to a POSA that it cardelivered transmucosally include:1agP;

2) p/k/a; 3) solubility; and molecular weight.

In the same veirRinneycautions that “many active ingredients display chemical properties
that prevent transmucosal absorption,” yet, as Dr. MichKiathn agreedPinneydoes not identify
which of the actives display such chemical propert{es.X 062 at INTDEF0004155). Thaly
formulation specifically disclosed iRinneyis a chewing gum for delivery of nicotine. (DTX 62
at JNTDEF000416469; Polli Tr. 9.195:1820.) The Federal Circuit explained im re
Omeprazole Patent Litigatiord83 F.3d 1364 (Fed.Cir.2007) that “anticipation by inherent
disclosure is appropriate only when the reference discloses prior aritbhecessarily include
the unstated limitation, [or the reference] cannot inherently anticipabtsines.” 483 F.3d 1364,

1378 (Fed.Cir.2007)This Court therefore agrees with Plaintiffs that transmucosal absorption of
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zolpidem is not inherent iRinneyfor Defendants have failed to convince the Court that this
limitation wouldnecessarilybe recognized.

Pinneyis also devoid of explicit instructions to tré@somnia. Indeed, during her analysis
of obviousness, Dr. Michniak-Kohn admits that when designing the dosage for a formulation of
sedative hypnotic, the general method she would use would begin with reading up on the
indication. (Tr. 6.81:622 (Michniak-Kohn)). Thus, a formulator would first need to be directed
to insomnia literature befor@inney,asPinneyfails to give a POSA the indication of the '628
patent. With an established need to consult sources othelPithvagyto find “each and every
element as set forth in the cldsh” no finding of anticipation shall issue/erdegaal Bros., Inc.

v. Union Oil Co..814 F.2d 628, 631 (Fed.Cir.1987).

In sum Pinneydoesnot anticipate the628 patentbecause the prior art method did not
dictate thatzolpidem could be absorbed transmucosatly the indications of insomniaHere,
Plaintiffs are claiming a method that consists of a new way of usingzepsty known process
of delivery. While Pinneydiscloses the transmucosal delivery process,lg¢ faclearly indicate
this procesdo treat insomnia ofor delivery ofzolpidem The '628 patent requireal POSA to
exercise a combining of other prior art referencds formulate zolpidem to absorption
transmucosally anthus, for anticipationiwill not be denied the merit of patentabilityQuoting
Ansonia Brass & Copper Co. v. Elec. Supply @d4 U.S. 11, 18, 12 S.Ct. 601, 36 L.Ed. 327

(1892).

C. Indefiniteness
Defendants claim “without residual sedative effei¢sdn indefinite claim terptherefore

renderingthe '131 patent invalid. As previously indicated, each of the claims of the '131 patent
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asserted by Plaintiffs contain the limitation “without residual sedative effexisstrued by this
Court to mean “with no or minimal subjectifeelings of sedation, as evaluated by: (a) testing
acceptably in at least one test exploring psychomotor performance, attentmnmaiidn
processing, and memory used by those of skill in the art (hereinafter “Pararid/or (b)
demonstrating plasmavels of zolpidem, at an appropriate time point, below about 20 ng/ml,”
(hereinafter “Part B”). (Opinion, ECF No. 185 affb The ’'131 patent lists the following
psychomotor performance, attention, information processing, and memory &t (Ests):

a Sleep Latency Test (SLT), a Visual Analog Test (VAT), a Digit

Symbol Substitution Test (DSST), a Symbol Copying Test (SCT), a

Critical Flicker Fusion threshold test (CFF), a Simple Reaction time

test (visual or auditory; SRT), a Choice Reaction Tinsé (E€RT),

a Word Learning Test (WLT), a Critical Tracking Test (CTT), a

Divided Attention Test (DAT), a digit or letter cancellation test,

sleep staging through polysomnographic (PSG) measurements,

Continuous Performance Task test (CPT), Multiple Sleepricyt

Test (MSLT), a Rapid Visual Information Processing test (RVIP), a

mental calculation test, a body sway test, a driving performance test,

and others.
(JTX 3 at 6:4560). According to Defendants, at the zolpidem doses claimed in the '131 patent,
the presence or absence of infringement will depend on which of the various psychomotor
performance, attention, information processing, and memory tests are aglmthiSiefendants

therefore conclude that because these tests will prove “outdetaeminativéof the infringement

inquiry, the claim term is invalid as indefiniteThis Court is not convinced of same.

1. Legal Standard
35 U.S.C. §112, 1 2 requires that the specification of a patent “conclude with one or more
claims particularly pointing out and distinctly claiming the subject matter whiclaghicant

regards as his invention.” The U.S. Supreme Court has held that courts should hold almaim to
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indefinite and therefore, invalid, “if its claims, read in light of the speatiftm delineatig the
patent, and the prosecution history, fail to inform, with reasonable certainty, thibse iskihe
art about the scope of the inventioNautilus, Inc. v. Biosig Instrumentso. 13-369, 2014 U.S.
LEXIS 3818, at *6 (June 2, 2014).

Because claims delineate the patentee's right to exclude, the patent statige tieguine
scope of the claims be sufficiently definite to inform the public of the bounds of thetpdotec
invention, i.e., what subject matter is covered by the exclusive righte gfatent. Halliburton
Energy Servs., Inc. v. MLLC, 514 F.3d 1244, 1249 (Fed. Cir. 2008). Otherwise, competitors
cannot avoid infringement, defeating the public notice function of patent claiAtkletic
Alternatives, Inc. v. Prince Mfg., In@.3 F.3d 1573, 1581 (Fed.Cir.1996) (“[T]he primary purpose
of the requirement is ‘to guard against unreasonable advantages to the patentee\zat aliss
to others arising from uncertainty as to their [respective] rights.” ") tiagg@en. Elec. Co. v.
Wabash Appliance Corp304 U.S. 364, (1938)). In other words,

[a] patent holder should know what he owns, and the public should

know what he does not. For this reason, the patent laws require

inventors to describe their work in “full, clear, concise, and exact

terms,” 35 U.S.C. § 112, as part of the delicate balance the law

attempts to maintain between inventors, who rely on the promise of

the law to bring the invention forth, and the public, which should be

encouraged to pursue innovations, creations, and new ideas beyond

the inventor's exclusive rights.
Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki 83b,U.S. 722, 731, 122 S.Ct. 1831, 152
L.Ed.2d 944 (2002).

The focus of indefiniteness rests on the meaning that claim terms would hawe db on
ordinary ill in the art. Energizer Holdings, Inc. v. Int'l Trade Comm485 F.3d 1366, 1370

(Fed.Cir.2006). However, “[e]ven if a claim term's definition can be reduced to woisistill

indefinite if a person of ordinary skill in the art cannot translatedifinition into meaningfully
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precise claim scope.Halliburton Energy Servs., Inc. v. M LLC, 514 F.3d 1244, 1251
(Fed.Cir.2008). Claims that afesolubly ambiguous” are indefinitend therefore invalidld. at

1250 (quotingDatamize, LLC v. PlumtreSoftware, Inc.417 F.3d 1342, 1347 (Fed.Cir.2005)).

An issued patent is presumed valid and, therefore, invalidity must be proven by clear and
convincing evidence. 35 U.S.C. § 282¢etabolite Labs., Inc. v. Lab. Corp. of Am. Holdings0

F.3d 1354, 1365 (Fed.Cir.2004).

2. “Without Residual Sedative Effects” is Not Indefinite.

Defendantgresent the Court with four somewhat imtevenarguments for indefiniteness.
Each argument pertains to the potential for divergent results as to whether orenate¢hesidual
sedative effects at 4 hours after dosin@his conclusion, Defendants claim, is “outcome
determinative” of the infringenm¢ inquiry undeHoneywell v. International Trade Commission,
341 F.3d 1332 (Fed.Cir.2003) (hereinaftétfoheywell) and the claim term must be deemed
indefinite. Specifically, Defendants argue: 1) that the Part A and Part B resultsanfigt; 2)
thereare “limitless” methods of testing for residual sedative effects under PaytiAeVermeeren
driving study exemplifies a test where results cord@tiaiepending on the statistical method
employed; and 4) thBanjoureference evidences divergent resbi$ween two Part A tests for
the same dose of zolpidemAfter Defendants’ arguments and their factual underpinnings are
analyzed by the Coura review of the holding irHoneywelland its distinguishing facts is
appropriate. Ultimately, the Court findshe evidence Defendants ciefor these propositions

does not meet the clear and convincing standard.
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a. Part Avs. Part B

Defendants first argue that the same formulation can test acceptably in a pspchomot
performance test (claim construction tPAy and therefore infringe this limitation, while, at the
same time, produce a blood plasma concentration (showing the amount of drug in the blood) higher
than 20 ng/ml (claim construction Part B), therefore evidencingmfdngement. However, as
previously articulated by the Court in its summary judgment Opinion on the same topic, this
contradiction simply leads to a finding of infringement of the claim as the Countiortally
construed the claim with usetbie conjunctive term “andf,” to allow for such. (emphasis added).

In line with this constructionthe evidenc@roduced at trial convinced ti@ourt that 20
ng/ml is not a bright line test for residual sedative effects, but rather haséi@r. Figures 1, 3,
and 4 of the '131 patent itself depict the results of a DSST test and zolpidem bigeddiBowing
administration of a 3.5 mg dose of zolpideand show that at four hours the blood level
concentration of zolpidem was greater than 20 ng/mL but the results of the DS&dtesturned
to normal. Dr. Kryger explained that a return to baseline levels of impairment is podstjée
an elevated bloolvel of zolpidem because the amount of impairment will depend on the level of
zolpidem in the brainpot in the blooddue to the “bloorain barrier.”(emphasis added)r.
1.227:3-1.229:2%Kryger)). Indeed Figure 4 of the patent shows that the gdem DSST score
had returned to baseline at four hours even though zolpidem ldweld remained above 20
ng/mL, therefore demonstrating thapairment will disappear even though zolpidem may remain
in the blood. With this in mind)efendants’ indefineness argument must be confined to only

Part A;psychomotor performangattention, information processing, and mentests
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b. Part A Does Not Delineatd.imitless Methods

The '131 patent lists many psychomotor performance, attention, inforngaboassing,
and memory tests and concludes by stating “and others.” Defendants takeitissbhes phrase,
claiming itestablisheshatthere are “limitless” tests for infringement and thus, the term must be
rendered invalid as indefinite Défs.” Propsed Findings of Fact DFOF’) §478). Defendants
cite to Dr. Winkelman’s testimony specifying other “Part A” tests sucheaStidinford Sleepiness
Scale (as used in tiratatreference) and the Go/No Go Test. (Tr. at 7.47IWinkelman); JTX
028 at 139) However, having wide number of tests is not the standard to render a claim indefinite
as‘“[bJreadth is not indefinitenesslh re Gardner,57 427 F.2d 786, 788 (1970). In any event,
Defendants have not offered evidence that either of these tesiattierd Sleepiness Scale nor
the Go/No Go Test, would produce divergent results from any of theadttrementioned tests.

For this reason, Defendants’ argument fails.

However, the crux of Defendants’ position for indefiniteness rests on the no#bn th
because “testing acceptably in at least one” of the Part A tests is sufficilamhtmstrate that the
patient will awaken at four hours after dosing “without residual sedative effects,” alewipi
composition may still infringe this limitation, despfeling one or more of the Part A tests, so
long as the “possibility” exists of passing “at least one test” among the limittesfsPat A tests
for residual sedative effects. (DFQF479). In support, Defendants point the Court to the
Vermeererdriving study and th®anjoureferenceat trial, claiming that in each of these, the tests
exploring psychomotor performance, attention, information processing, and ynesedrby those
of skill in the art, produced divergent results. While the Court fihévidence at trial failed to
demonstratehis proposition by clear and convincing evidence, the Court takes each of the

references in turn.
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c. Vermeeren Driving Study

As previously explained, a study caldrmeeremwas conducted on Intermezzaevhich,
afterMOTN administration, analyzed the driving performance of subjegageresidual sedative
effects that occurred the morning after. (PTX 252). Itis undisputed that thisftgpeing study
is one of the Part A tests used to measure residdatige effectsas set forth in the 131 patent
itself. At trial, Plaintiffs presented théermeererstudy to show that 4 hours after dosing, subjects
were free from residual sedative effects. On the other hand, Defendants cbhatehd driving
study in fact produced divergent results, evidencing the indefinitenessaéitimeterm “without
residualsedative effects.” More spedélly, Defendants, through their expert Dr. Winkelman,
purportedthat Vermeererdemonstrates both the existence and the absence of residual sedative
effects, depending on the statistical measurement employed.

The two standrds of measurement at issue are as follows: 1) determining whether the
standard deviation of lateral position (“SDLP”) (i.e. weaving) was statigtisggynificantly
different from placebo (i.e. there were residual sedative effects); and gdmpairment based
on a McNemar symmetry analysis. Both Parties agreetitbdtiIcNemar symmetry analysis
conducted in the driving study demonstrates a lack of residual sedative effectsnetns that
the claim limitation “without regual sedative effects” imet,or, aternatively, would be infringed
However, Defendants argue that the SDLP data of the samedsdiadghow residual sedative
effects, and therefore there are divergent results. Upon thorough rewasnoéereras well as
the testimony of Platiffs’ relevant expert Dr. Kryger and Defendants’ relevant expert Dr.
Winkelman, the Court cannot agree with Defendants.

Vermeererstates the following:

Results showed that when ZST (Intermezzo) was taken 4 h before
driving, there was no statistically si§icant difference in the
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proportions of impaired and improved drivers. The mean SDLP at

that time was significantly higher than PBO, but the overall increase

was small (0.83 cm), and the 95% CI was well below the 2.5 cm

threshold for impairment (95% (0,1-1.15cm) ... Overall, the data

support that driving at least 4 h after taking ZST 3.5 mg, consistent

with labeling instructions, does not negatively affect driving

performance.
(PTX 252 at 494). To rebut the clear findingMdrmeererthat there weremresidual sedative
effects 4 hours after dosing, Defendants presented the testimony of Dr. Wankkdra explained
the McNemar symmetry analysis is not theceptedstandard in the industry and the SDLP
measurement raw data showed statistically significant difference betmteamézzo and placebo
at 4 hours. (See e.gTr. 7.115:1822 (Winkelman)). Dr. Winkelman therefore concluded that
Vermeerershowed Intermezz® did not test acceptably in SDLRTr. 7.109:17 (Winkelman)).
However, the conclusion &fermeereriound the oppositeVermeeremused the mean SDLP data
by applying a threshold of impairment of 2.5 atkegcribed athe standard in the art) and found
no impairment. According to Dr. Krygevermeerets conclusions are correct because the raw
SDLP data is not determinative of clinically meaningfubairmentin the patient population. The
Court finds no reason not to analogize “impairment” with “residual sedativesfiet¢he driving
study.All in all, Defendants’ proposed discrepancy is not an inherent measurabilityprdile

rather a dispute between experts as to whether the measurem¥etsnetrenvere correctly

performed which certainly does not amount to indefiniteness.

d. Danjou Reference
At trial, Defendants usethe Danjoureference in an attempt to illustratee point that
depending on the chos@art Atest, the same dosage amount va#iult in two divergent results.

To Defendants, these contrary results, if true, indictitedoresence of residual sedative effects
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(non-infringing) while also indicating an absence of residual sedative effects (infringing).
Specifically,in Danjou, 10 mg oral zolpidem “tested acceptably” in the DSST test four hours after
administration, but the same dosage amount did not “test acgépretble Critical Flicker Fusion

and the Choice Reaction Tests. (JO26 at Figs. 1, 2,)3 At the summary judgmestage, this
Court previously dismissed the use[@dénjou as demonstrating outcoraeterminative results
becauséanjoudid not test resudal sedative effects for the low doses of zolpidem at issue (3.5
mg and 1.75 mg), but rather 10 mg dose. Because Defendants have failed to linkitH2atgtau

to the low doses of the '131 patent, the Court, again, rejects Defendants’ argamepésuasive

The claim limitation “without residual sedative effects” of the 131 patemtoisinvalid for
indefiniteness as Defendants have failed to meet their burden of proving iyyatiditis regard,

by clear and convincing evidence.

e.Honeywell v. I nternational Trade Commission

The Court distinguishddoneywellfor purposes of completeneddoneywellinvolved a
patent disclosing “a process for production of a particular multifilament getypsoduct called
polyethylene terephthalate (“PETYarn” used as a reinforcement for automobile tires. 341 F.3d
at 1334. All claims in the patent at issue in that case “require[d] that ihgorgaduced by the
claimed process fall within a specified . . . [melting point elevation] at quoimeé duringthe
process.”ld. at 1335. The dispute in the case “focused on the method of measuring one claimed
feature—the melting point elevation ("MPE”).” 1d. Although there were four methods for
preparing PET yarn that were well known to persons of ordindtyrsthe art, “neither the claims,
the written description [of the patent at issue], nor the prosecution histergreg[d] any of the

four sample preparation methods that can be used to measure thelMREZ339. IrHoneywel)
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the court noted that depending upon which method was used, “the calculated MPE for a given
sample can vary greatlyfd. at 1336. With this in mind, the court held that the claims containing
the disputed term “melting point elevation” were “insolubly ambiguous, and hedeénite”
because “the claims, the written description, and the prosecution historg]ftol[give . . . any
guidance as to what one of ordinary skill in the art would interpret the tbarequire.” Id. at

1340.

Contrary to the facts of this case,Honeywellthere was evidence that the method of
preparation and testing was critical to the measurement, and that only ondmfrtheethods
produced a measurement within the claimed range; whereby the court concludbd dhaims
were “insolubly ambiguous, and hence indefinitdd. at 1340. Here, the onlgredible and
pertinentevidence before the Court showed consistent results. The Court will not appease
Defendants and find indefiniteness based on a hypoth@sslbility for inconsistentesults.

Such is far fronthe clear and convincing standard. As the Federal Circuit has previously held,
“there is the potential for inconsistent results even within the same methodsine@ent, but

that surely does not render a claim indefinitddkeda Pharm. Co. v. Zydus Pharm. USA,. Inc
743 F.3d 1359, 1367 (Fed. Cir. 201&)nally, in Honeywellt was shown that persons in the field

of polymer chemistry understood that polymer melting point determinations igaificantly

with the method usedendering the claims “insolubly ambiguoudri contrast, it was natredibly
disputed that persons in the field of the '131 patent wiaildo understand how to measure

residual sedative effects by the Part A testeneywellis therefore distinguishable.
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CONCLUSION

After a careful consideration of all the evidence presented at trial ane fiabons stated
abow, the Court concludes that Defendants have met their burden of proving the '131, 809, and
'628 patents are invalid as obvious by clear and convincing evid@hesCourt further finds that
Defendants have failed to prove that the claim element “without residual sedagsts’edf the
131 patent is invalids indefinite. Defendantevealsofailed to provehe '628 patent is invalid
as anticipated.The Court, however, finds th&laintiffs have proved by a preponderance of the
evidence that the asserted claims of the '131 patent are infiryg@tiDefendantsbut also finds
that Plaintiffshave failed taneet their burden of proving infringement of the '628 patent as to
Defendants DRL and Actavis only. Novel is found to infringe the '628 patent. A= t&@9
patent, Plaintiffs have met their burden of proving infringement aBefendant,DRL and
Defendant, Novel.

This Court’s Opinion will be filed under temporary seal. The Opinion will be unsealed on
Monday, April 20, 2015 unless an appropriate motion to seal same (pursuant to Lddau(@ivi
5.3(c)) is filed by either of the Parties by April 17, 2015.

An appropriate Order accompanies this Opinion. Counsel are hereby directed to submit a
proposed form of judgment consistent with this Opinion.

s/ Jose L. Linares

Jose L. Linares
Date: March 27 2015 United States District Judge
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