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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

ADAPT PHARMA OPERATIONS

LIMITED, et al,
Plaintiffs, Case No02:16<cv-7721 (BRM) (JAD)
V. OPINION FILED TEMPORARILY

UNDER SEAL

TEVA PHARMACEUTICALS [REDACTED]

USA, INC.,et al,
Defendants.

MARTINOTTI , DISTRICT JUDGE

Before the Couttis an Amended Complaint for Patent Infringement brought by Plaintiffs
Adapt Pharma Operations Limited; Adapt Pharma, Inc.; Adapt Pharma Limitedc{velle
“Adapt”); and Opiant Pharmaceuticals, Inc. (“Opiantggether with Adapt‘Plaintiffs”) against
Defendants Teva Pharmaceuticals USA, Inc. and Teva Pharmaceuticals Industries Lt
(collectively, “Teva” or “Defendants”). (ECF No43.) This action relates to the validity of the
following claims of the corresponding United States Pategits by Plaintiffs (1) Clainms 7 and 9
of United States Patent Number 9,468,747 (the 747 Patent”) (TX-80@))Claim 4 of United
States Patent Number 9,561,177 (the “177 Patent”)-QUR2); (3) Claims 21, 24, and 25 of

United States Patent Number 9,629,965 (the 965 Patenx3j0003); and (4Claims 2, 24, 33,

1 On May 22, 2019, this case was reassigned to the undersigned. (ECF No. 213.)

2 Where appropriate, the Court references trial exhibits. Such citations are prbgeal&@X.”
The Amended Bench Trial Exhibit List can be found at ECF No. 338.
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and38 of United States Patent Number 9,775,838 (the “B&@&nt) (TX0004) (collectively, the
“Patentsin-Suit”). The Patentén-Suit cover the pharmaceutical formulations, methods of
treatment, and devices encompassed within Plaintiffs’ patented invention NA®Glasal Spray
(“Narcan”). (ECF No. 287.) Narcan &branded nasal spray used to treat patients suffering from
an opioid overdoseld.)

The Court held a twaveek bench trial beginning on August 26, 204:@d concluding on
September 6, 2019. Due to scheduling issues, testimony fthamparties’ experts on
pharmaceutical economics waeard on October 17, 201Fhe parties subntgd opening
postirial briefs, andproposed findings of fact and conclusions of lemvNovember 13, 2019
(ECF Nos. 28487.) The parties submitted responspastirial briefing on December 6, 2019.
(ECF No0s.300, 302-04.) Closing arguments were held on February 26, 2020.

This Opinion constitutes the Court’s findings of fact and conclusions of law pursuant to
Federal Rule of Civil Procedure 52(a). The findings of fact are based on the Courtsabbssr
and credibility determinations of the witnesses wéstified, and a thorough review of all the
evidence admitted at tridkor the reasons set forth below, and for good cause shown, the Court
finds that theasserted claims of tHeatentan-Suit areINVALID .

l. BACKGROUND

The Patentén-Suit cover the pharmaceutical formulations, methods of treatment, and
devices encompassed within Plaintiffs’ patented invention Narcan, whichppeasvad by the
Food and Drug Administration (“FDA”) on November 18, 2015. (ECF No. J87-2.% Narcan
is a branded nasapray used to treat patients suffering from an opioid overdiokd] 2.) Teva

filed an abbreviated new drug application (“ANDARo. 209522seeking FDA approval to

3 ECF No. 287 is Adapt’s Post-Trial Proposed Findings of Fact and Conclusions of Law.
2
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commercially manufacture and sell a generic version of Natoayspray (ECF No.241 1 463
“Teva included in its ANDA . . . a certification allegingnter alia], that the claims of the
[P]atentsin-[S]uit are invalid, unenforceable, and/or will not be infringed by the manufacture, use,
or sale of Teva’s ANDAProduct.” (d. T 47.)Narcan is the reference listed drug (“RLB®)or
ANDA No. 209522. (ECF No. 287 1 3[eva does not contest infringement of disserted claims
of thePatentsn-Suitand therefore, the issue before the Court is whether or nasterted claims
of the Patentan-Suit are invalid due to the legal principle of obviousn¢SeeECF No. 241
1948-51 seeTX-1018 at 2-8.)

A. Parties

Adapt is the current holder of New Drug Applicati®NDA”) No.208411 under which
the 4mg/spray dose of Narcan was approved. (ECF No. 241 | 42.) Opiant was formerly named
Lightlake Therapeutics, In€'Lightlake”™). (Id. § 5.) Adapt and Opiant are the assignees of the
Patentsn-Suit. (d. 11 22, 28, 34, 41Jevais amanufacturer and distributor of generic drugs.
(Id. 1 10.)As referencedbove, Teva has sought FDA approval to manufacture and sell a generic
4mg/spray naloxone hydrochloride nasal spray prior to the expiration of the sRatSunit.

(Id. 7 46.)

4 ECF No. 241 is the Final Pretrial Order, entered by the Honorable Joseph A. Dickson, U.S.M.J

5> An RLD “is a drug that a brand company submitted [to the FDA] and gotoagd.”
(ZahaviTr. 56:5-6, ECF No. 296.) Every generic drug has a corresponding RLD. (
at 56:12-13.)

® Due to the voluminous nature of the written record of the trial proceedings, the Caeriaese
the transcripts as “(Witness Name) Tr.” and,shee often multiple witnesses testified on the same
day, includes the ECF citation for clarity.
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B. Naloxoneand Narcan

Naloxone is used to treat opioid overdoses, including overdoses from illegal drugs such as
heroin or from prescription painkillers such as oxycodone or fentanyl. Naloxone works as an
“opioid antagonist,” in that it quite literally reverses the effects of opididéoxone, however, is
not new and has been around since 1971. (Smyth Tr. 82881 ECF No. 292 Illum
Tr. 576:19-23 ECF No. 293 TX-3195.02) The drug was typically administeredthesr
intravenously or intramuscularly by trained medical providers. Injettas®ed administration of
naloxone is limited to certified medical professionals, precluding many fsgomnelers such as
police officers, firefighters, and even some EMTSs from providing naloxone to overdasesvict
that manner. As a workaround, many first responders combined a naloxone injection dévice wit
another device called a disposable Mucosal Atomization Device (“MAD”), whichectad the
injectionbased naloxone delivery method into an improvised nasal spn@yMAD kits had
several disadvantages in that they required assembly prior to use (Smyth Tr-329:@Rand
that they delivered too much fluid into the nostrils (Illum Tr. 830:2-15).

In 2012, amidst the rise @ipioid overdoses, the FDA held a public meeting to discuss
naloxone’s role in in preventing opierélated deaths (the “2012 FDA Meeting”). The FDA
specifically mentioned that it was curious about the bioavailability of an inaknatoxone
product as compared to the existing intravenous or intramuscular products. Naréanehbsen
critical in preventing overdose deaths, and now possesses more than 90% of the ogtaienal
market.

Narcan is the first and only FDApproved naloxone nasal sprijarcan is used primarily
by those without medical training, such as police officers or friends and family of ope® us

when those individuals encounter someone overdosing on an dgasichn has simplified the
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delivery of naloxone for nemedical professinals. Narcan’s naloxone formula is housed in a
readyto-use, singlaise, preprimed device that is specifically designed for nasal delivery.
(SmythTr. 333:2-23.) The deviceAdapt chosepictured below, is the Aptar Uilose device-a

well-known off-the-shelf device used for nasal delivery.

CAP ornioxa
(LDPE)

SPRAY PIN
(PP)

CANNULA Es

(Stainless Steel)

CONTAINER
(Fiolax Glass)

PLUNGER
(Rubber)

ACTUATOR
(PP)

CONTAINER HOLDER
(PP)

(TX-3170.07; ECF No. 285 1 48.)

It has been wellocumented thahe country is in the grips of an opioid epiden@wer
two million Americans struggle with opioid addictimyith approximately 130 Americans dying
from opioid overdoses every ddt the time of this Opinion, the countryfacingthe uncertainty

of the coronavirus pandemiThose who suffer from opioid addiction are particularly vulnerable

"TX-3170is an email chain from Sergei Shpichuk to Limor Zahavi relating to a single dose device.
(SeeECF No. 338.) It was offered and entered into evidence on August 26, 2019.

8 Why Aren’'t More People With Opioid Use Disorder Getting Buprenorphifetv.com
(July 31,2019), https://lwww.pewtrusts.org/en/reseaaciatanalysis/articles/2019/07/31/why-
arentmore-peoplewith-opioid-use-disordegettingbuprenorphie.

9 A Comprehensive Look at Drug Overdoses in the United S@eesers for Disease Control and
Prevention, https://www.cdc.gov/injury/features/prescription-drug-overdose/inchkx.ht

5
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to infection and are likely to have a more severe case of the disease should tHegtedth
Individuals are also finding that addiction services have been disrupted amid feamsadraty
spreadt! As more and more individuals are isolated in their homes, “[clounty coroners, law
enforcement and emergency responders around the country are reporting spikes in overdose calls
and deaths? There are even reports that at least one police departmensuspsended
administering naloxone due to concethat officers would contractthe virus!® While much is
uncertain, it is clear that the coronavirus pandemic has exacerbated the ogitd cris

C. The Patentsin-Suit

The asserted claims in thBatentsn-Suit relate generally to the pharmaceutical
compounds, delivery methods, and devices used with Narcan. The compound consists of about
4.4mg of naloxone hydrochloriddihydrate between abou0.005mg and abou®.015mg of
benzalkonium chloridé“BZK”), between aboud.1lmg and abou®.5mg of disodium edetate

(“EDTA"), between abouD.2mg and about 1.2mg of sodium chloride, and an amount of acid

10 peter GrinspoonA tale of two epidemics: When COVID and opioid ddiction collide
Harvard Medical School: Harvard Health  Publishing  (April 20, 2020),
https://www.health.harvard.edu/blog&dle-of-two-epidemicswhencovid-19andopioid-
addictioneollide-2020042019569.

1.

12 Harmeet KaurThe opioid epidemic was already a national crisis. Cadcould be making
things worse CNN.com (May 7, 2020), https://www.cnn.com/2020/05/07/health/opioid
epidemiecovid19-pandemic-trnd/index.html.

13 Grinspoonsupranote 6.

40n May 21, 2020, the New Jersey Attorney General Gubir Grewal announced an administrative
order, valid for the remainder of the coronavirus crisis, requiring physicians to presiokene

to patients regularly taking higher doses of opio&seSteveJanoskiNew Jersey says doctors
must prescribe Narcan alongside opioids foiriak patients northjersey.com (May 22, 2020),
https://www.northjersey.com/story/news/new-jersey/2020/05/22/nj-doctorsprastribe
narcanopioidsat-risk-patients/5236736002
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sufficient to sustain a pH balance of-%% in about 100 microliters of solution. That solution is
delivered into a single nostril of a patient by the Aptar UnitDiesece.The specific patent claims
are described in more detail below.

1. United States Patent No. 9,211,253 (the 253 Patent”)

The’253 Patent, which is natt issuein this action, was issued on December 15, 2015.

(ECF No. 241 § 11.) Th&53 Patent was issued pursuant to a patent application filed on
March 16, 2015 (Id. § 12.) The inventors of thé253 Patent are Roger Crystal and Michael
Brenner Weiss I¢.  14) Lightlake, now Opiant, is the assignee of 'th&3 Patent.I(l. 1 15.) The
'253 Patent expires on March 16, 2038. {[ 13.)

2. The 747 Patent®

The’747 Patent was issued on October 18, 2@Mh@l is entitled “Nasal Drug Products and

Methods of Their Us&.(ECF No. 241 T 16.Jhe inventors of thé747 Patent are Roger Crystal
and Michael Brenner Weisdd({ 21.) The 747 Patent was issued pursuant to an application that
was a continuatioin-part of the application filed for the ‘253 Paterid. (f 18.) Plaintiffs are
asserling Claims 7 and @f the’ 747 Patent against Teva. (ECF No. 287 T 4.) “Claim 9 of the
'"747 Patent is representative of the other asserted claiids{ 7.) Claims 7 and 9 gendfrom
Claims 1, 2, and 3, which read:

[Claim 1] A method of treatment of opioid overdose or a symptom

thereof, comprising nasally administering to a patient in need

thereof a dose of naloxone hydrochloride usingirgle-use,

preprimed device adapted for nasal delivery of a pharmaceutical

formulationto a patient by one actuation of said device into one
nostril of said patient, having a single reservoir comprising a

15March 16, 2015 is the priority date of the PaténiSuit.

16 (SeeECF No. 653; TX-0001.)
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pharmaceutical composition which is an aqueous solution ot abou
100 pLt” comprising:
about 4 mg naloxone hydrochloride or a hydrate thereof;
between about 0.2mg and about 1.2mg of an isotonicity
agent;
between about 0.005 mg and about 0.015 mg of a compound
which is at least one of a preservativecaionic
surfactant, and a permeation enhancer,
between about 0.1 mg and about 0.5 mg of a stabilizing
agent; and
an amount of acid sufficient to achieve a pH of 3.5-5.5.

[Claim 2] The method as recited in claim 1 wherein:
the isotonicity agent is NacCl;

the preservative is benzalkonium chloride;

the stabilizing agent is disodium edetate; and

the acid is hydrochloric acid.

[Claim 3] The method of claim 2, wherein tlagueous solution

comprises:

about 4.4 mg naloxone hydrochloride dihydrate;

about 0.74 mg NacCl,

about 0.01 mg benzalkonium chloride;

about 0.2mg disodium edetate; and

an amount of hydrochloric acid sufficient to achieve a pH o35
(ECF No. 65-3t*37.)!8 Lightlake, now Opiant, is the assemof the747 Patent. (ECF No. 241
1 22.) The '747 Patent expires on March 16, 2085 1(20.)

3. The'177 Patent®

The’177 Patent was issued on February 7, 2017, and is entitled “Nasal Drug Products and

Methods of Their Use.” (ECF No. 241 § 23.) The inventors of the '177 Patdfntma Keegan,
Robert Gerard Bell, Roger Crystahd Michael Brenner Weisdd( 1 27.) Plaintiffs are asserting

Claim 4 of the 177 Patent against Teva. (ECF No. 287 €4a)m 4, whichdepend$rom Claim1

7 uL stands for microliter, which is one millionth of a liter and is numerically semted as
1x10°%m.

18 Citations preceded by an asterisk reference the page number as displayed in thadeCF h

19 (SeeECF No. 654; TX-0002.)
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and generally describes the method of delivery of Narcan, reads: “the method of clhienenw
the isotonicity agent is sodium chlorjdbe stabilizing agent is disodium edetate; and the acid is
hydrochloric acid.”(ECF No. 654 *41.) Adapt and Opiant are the assignees of the Aatént.
(ECF No. 2419 2.) The’177 Patent expires on Mard®6, 2035.1d. 1 26.)
4. The '965 Patent?®
The’965 Patent was issued on April 25, 208nd is entitled “Nasal Drug Products and
Methods of Their Use.” (ECF No. 24129.) The inventors of th®©65 Patent are Roger Crystal
and Michael Brenner Weissld( 1 33.) Plaintiffs are asserting Claims 21, 24, and 25 of the
'965 Patent against Teva. (ECF No. 287 hégse claims cover the ppeimed single use device.
Claim 21 reads: “The device as reciiedclaim 20, wherein: the isotonicity agent is NaCl; the
preservative is benzalkonium chloride; the stabilizing agent is disodium edethtieaacid is
hydrochloric acid.” (ECF No. 65 *37.) Claim 24 reads: “The device of claim 20, wherein the
volume of said reservoir is not more than about 140 i@d.) Claim 25 reads: “The device of
claim 20, wherein about 100 pL of said aqueous solution in said reservoir is delivered to said
patient in one actuation.Id.) Opiantis the assignee of th@65 Patent(ECF No. 2411 34.) The
'965 Patent expires on March 16, 2038. {[32.)
5. The '838 Patent?!
The’838 Patent was issued on Octol3eR017, and is entitled “Nasal Drug Products and
Methods of Their Use.” (ECF No. 241 § 35.) The inventors of the FB&88ntare Fintan Keegan,

Robert Gerard Bell, Roger Crystal, and Michael Brenner We&d] 40.) Plaintiffs are asserting

20 (SeeECF No. 65-5; TX-0003.)

21 (SeeTX-0004.)
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Claims 2, 24, 33, and 38 of th&38 Patent against Teva. (ECF No. 287 fThgse claims cover
the method of treating an opioid overdose with Nar€Cdaim 1 lays out this method as follows:

[D]elivering a 25200 pL spray of a pharmaceutical solution from a
pre-primed devicanto a nostril of a patient, wherein the device is
adapted for nasal delivery, wherein the spray delivers between about
4 mg and about 10 mg naloxone, an isotonicity agent, and between
about 0.005% and about 0.015% (w/v) of benzalkonium chloride.

(ECF Na 6-122 *57.) Claim 2 of the patent reads: “the method of claim 1, wherein the spray

delivers about 4mg naloxoneld() Claim 24 reads'the method of claim 18 [wherein the patient
is an opioid overdose patient or a suspected opioid ovepatisat] wherein the device comprises
a reservoir not more than about 140 pL in volun(el.) Claim 33 reads: “the method of claim 32,
wherein: the isotonicity agent is sodium chloride; the stabilizing agent is disoditetec@ad the
acid is hydrochlac acid” (Id.) Lastly, claim 38 reads:

[T]he method of claim 37 [with the device comprising a reservair,

piston, and swirl chamber], wherein the device comprises a plunger

that houses a container closure comprising a vial comprising an

opening, a cannuland a rubber stopper, wherein the stopper is

configured to occlude the opening of the vial, and wherein the

cannula is configured such that the cannula can pierce the stopper

when the plunger applies sufficient force to the cannula.
(Id. *57-58.) Adapt and Opiant are the assigneafsthe ‘838 Patent. ECF No. 2411 41.) The
'838 Patent expires on March 16, 2038. {[39.)

D. Procedural History

Plaintiffs filed Civil Actions Nos. 14221, 17864, 172877, and 1-56100, which alleged

various infringement claims against Defendants relating t&@288 '747, 177, and 965 Patents.

(SeeECF No. 124 at *1.) On September 11, 2017, the Court consolidated those actionis into th

22 This docket entry can be found in the matterAofapt Pharma Operations Ltd. v. Teva
Pharmaceuticals USA, IncNo. 189880. That matter was consolidated with this case on
Octoberl1, 2018. (ECF No. 124.)

10
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case (ECF No. 33.) On May 30, 2018, Plaintiffs filed Civil Action No.-94880 (the “9880
Action”), alleging various infringement claims against Defendants relating tt88& Patent.
(SeeECF No. 124 at *2.) On October 11, 2018, the Court consolidated the 9880 Actionisvith th
matter. (ECF No. 124.)

On March 13, 2019, the Court held a Markman Hearing and reserved its decision.
(ECFNo. 188.F30On April 24, 2019, the Court issued its decision on claim construction. (ECF No.
200.)On May 22, 2019, this case was reassigned. (ECF No. 213.) On July 25, 2019, the Final
Pretrial Order was entered by the Honorable Joseph A. Dickson, U.S.M.J. (ECF No. 241.)

On August 13, 2019, the parties submitted a l@tfermingthe Court they had agreed to
narrow the number of asserted claims and defenses asserted E@faNo. 251; TX0069.*

Adapt agreed not to assert and Teva agreed not to challenge claims 2, 8, and 32 oRdteni47
claim 26 of the '96%atent, and claims 3, 34, and 35 of the '&38ent.(TX-0069.)The parties
also stipulated that Narcan embodies claims 20, 21, 22%0f '965 Patent, and that a person
using Narcan in accordance with its instructions practices the methods in ti&inds7, and 9

of the '747Patent, claims 44 of the '177Patent, and claims 1, 2, 18, 2433, and 3#38 of the

'838 patent(TX-0036. As a result of the stipulation, any factual and legal disputes relating to
invalidity under 35 U.S.C. § 112 were nullifi@ehd the only remaining issues before the court
involved obviousness under 35 U.S.C. § 103. (ECF Noa23)

The Court held anto-week bench trial beginning on August 26, 204:®d concluding on

September 6, 2019. Due to scheduling issues, testimony from the parties’ experts on

23 The transcript of this proceeding can be found at ECF No. 193.

24 TX-0069 is the Second Stipulation to Narrow Asserted Claims and Defenses.
(SeeECFNo. 338.) It was offered and admitted into evidence on September 3, 2019.

11
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pharmaceutical economics was heard on October 17, 2019. Closing arguments were held on
February 26, 2020.
Il FINDINGS OF FACT%®

The following constitutes the Court’s findings of fact pursuant to Federal Rule of Civil
Procedure 52(a). The Court begins with a discussion of the witness testimony healrdrat the
Court’s resulting factual findings and dibility determinationsThe Court thermakesfinding
regarding a person of ordinary skill in the @t*“POSA”) before finally discussing the Court’s
factual findings related to the prior art relevant to this dispute.

A Defendants’ Trial Witnesseg®

1. Limor Zahavi

Limor Zahavi testified on August 26, 2018nd offered testimony relating to Teva’s
development of its intranasal naloxone prod@terall, the Court found Ms. Zahavi to be a
credible witness, and accorded her testimony commensurate weight.

Ms. Zahavi has worked at Teva for nearly twenty years and currently wasks
“handshake leader” who “connect[s] the work” of research and development wititiope
(ZahaviTr. 52:20-25ECF No. 296) During the relevant time period, Ms. Zahavi was the “head
of a developmental unit that was developing nasal generics” and other sterile generitsproduc
(Id. 53:12-14.Ms. Zahavi testified that Teva began development on a generic intranasal naloxone

product around mid-2014ld; 53:19-54:3; 60:4—-6.) To submit an ANDA for a generic intranasal

25To the extent any findings of fact are more appatply categorized as conclusions of law, and
vice versa, they are adopted as such.

26 The Court notes that its credibility determinations were based, not only on a witeepssse
to a particular question, but also the witness’s physical readatenbfdy language, facial
expressions, furtive movements, shifting, squirming, folding of their arms, etc.).

12
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naloxone product, Teva would have to show its product was bioequivalent, meaning it would have
the same active pharmaceutical ingredient and the safay and frequency profile, to an RLD.

(Id. 55:15-56:11.At the time Teva began development of its generic intranasal naloxone product,
no branded naloxone nasal spray products had received FDA appichva8.8—11.)

Ms. Zahavi then described the development process Teva and her tead tdilzeate
their generic intranasal naloxone product. Ms. Zahavi testified that it was not uncomnaon for
generics company to begin development without knowing what the RLD was, noting that the
generic market in the United States is highly competitivegmtting a head start on other generics
companies was highly desirabléd.(58:20-59:6.) Because Teva ditbtknow the identity of the
RLD, they conducted a thorough literature search to see all of the information that had been
published and learn about existing art relating to intranasal naloxone formuldtiob9.10-14;
60:7-12; 69:26-70:10.)During this time, Teva employed a competitive intelligence company to
aid their searchld. 60:18-61:3.) Teva’s research indicated that at least three other programs were
in the process of developing an intranasal naloxone product: (1) the AntiOp program,
(2) the Lightlake program, and (3) the Norwegian University progredm62:10-13.)

On Deember 8, 2014, Teva prepared a naloxone formulation based on prior art and an
FDA-approved injectable naloxone produddl. 65:11-25; 66:1-2; see alsal'’X-3155.04".) This
formulation included water, naloxone, and sodium chloride. (Zaha@6Tt-2.) Onthe same day,

Teva made a second formulation that used a 0.02% concentration of BZK as a preservative.
(Id. 66:1-2; 66:1867:8; TX-3155.11.) Teva selected this concentration of BZK because it was

used in “each and every one of [Teva’'s] nasal programs, [because] it is stable and welt know

21 TX-3155 is Teva Laboratory Book No. D-838eeECF No. 338.) It was offered and admitted
into evidence on August 26, 20181.§

13



Case 2:16-cv-07721-BRM-JAD Document 344 Filed 06/22/20 Page 14 of 97 PagelD: 10484

(Id.) On the same day, Teva prepared a third formulation that added EDTA in a concentration of
0.001%. [d. 68:12-16; 68:2269:2.) Teva utilized the Aptar UnitDose device for its formulations
because it was anff-theshelf device that was “readily available and [] cheaper than developing
your own device.” Id. 73:2574:6.) Teva’s formulations used a 2mg dose of naloxone because
that concentration had been found in the literature for injectable naloxone pribdiaid¢tad been
FDA-approved.Id. 69:20-70:10; 71:26-72:6.)Upon seeing the RLD patent applicatig@thryn
Jones,the head of one of the competitive intelligence companies hired by, ®ewailed
Ms. Zahavi stating, in part, “[a] puzzling issue concerrdirghtlake is why they would need such
a high dose [compared to] Indiviofthe “KLJ EMail”). (Id. 77:3-25, 78:1%#79:21;see also
TX-1131%8) Ms. Zahavi testified, however, that dherselfwas not puzzled about the 4mg dose.
(Id.) Ms. Zahavinotedthat Teva was focusing on creating a stable formulation, rather than
attempting to find the optimum dose of naloxone, because “the amount of the active ingredient,
the amount of naloxone is to be selected by the brand. The generic must use the same amount.”
(Id. 70:1-48.) If the amount of naloxone was not the same, then it would not be appropriate for an
ANDA application because the products would not be bioequivalent72:1-6.)Ms. Zahavi
testified that after learning about the final formulation of Narcan, the only thing dreanged
about its product was the amount of naloxotte.§0:9-13.)

On crossexamination Ms. Zahavi testified that Teva had designated the development of
its intranasal naloxone to be a “red carpet” project, meaning that it waprngity, with Teva
estimating sales exceeding $100 milliokd. 82:7-20; 83:16-84:4.) During development, Tav

reviewed a patent issued to DohnStrang Strang concluded that the optimum intranasal dose

28 TX-1131 is described as, “Email from K. Jones to L. Zahavi, S. Fireman, M. Eliaszada,
S. Shpichuk, and S. Nahum re US patent by Lightlakben can we talk?"SeeECF No. 338.) It
was offered and admitted into evidence on August 26, 2G1Y. (

14
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was between 0.65mg and 1.6mg of naloxolie.1(00:3—7; 100:14-23.) Ms. Zahauvi testified that,
prior to seeing the RLD patent, filed by LightlaHesva neverdsted a formulation that included
more than 2mg of naloxoneld( 1044-20.) After seeing theRLD patent, Teva adjusted the
amount of the active ingredient, naloxone, to 4mg in their formulatitthsl2:7-18.)
2. Dr. Mark Merlin

Dr. Mark Merlin testified onAugust 26, 2019and offered testimony relating to whether
the claimed dose of naloxone would have been obvious to a POSA, and various objective indicia
of nonobviousnes®verall, the Court found Dr. Btlin to be a credible witness, and ated his
testimony commensurate weight.

The Court accepted Dr. Merlin as an expert in the field of emergency medicinkeand
treatment of opioid overdoses. (Merlin Tr. 1206:24, ECF No. 296.pr. Merlin is the Vice Chair
of Emergency Medicine at Newark Beth Israel Medical Center, a professor oesityergedicine
and emergency medical services at Rutgers New Jersey Medical School, and the lohdNeof t
Jersey EMS Council.ld. 117:19419:12.) Dr. Merlin has trained firsesponders, EMTSs,
paramedics,rad medical students in the treatment of opioid overdoke4.19:13—-18.Pr. Merlin
has also treated thousands of patients suffering from opioid overdoses in both hospital and
non-hospital settingsld. 120:3-10.)

On direct examination, Dr. Merlin testified that prior to the priority date op#ients, it
would have been obvious to a POSA that outside the hospital setting, intranasal naloxone would
be the preferred method of administration and it would have been obvious to a POSAehtt pa
might need a dose of naloxone greater than 2lgl§4:7-165:7.A POSA would ado recognize
that a person overdosing on higher potency opioids would require a higher dose of naloxone to

reverse their symptomand that higher potency opioids were a pervasive problem prior to the
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priority date of the Patenis-Suit (Id. 126:6—24 13921-141:16) Dr. Merlin testified that,
outside the hospital setting, the most important thing is to quickly restore breathing iena pat
suffering from an opioid overdoseld( 128:1-23.) Outside a hospital setting, the individual
administering naloxone is likely to have limited medical resources and training amdorthea
POSA would want to use a higher initial dose of naloxone to ensure that a patient’s symiptom
respirdory depression are reliably reversett. (159:22-160:1.) Moreover, a POSA would
recognize significant dangers to a patient, including cardiac arrest, braagelaamd death, that
would be associated with administering a lower initial dose and then having to admaisistend
dose (Id. 165:1-7.)Dr. Merlin testified that prior to March 2015, he had personally administered
more that 2mg of naloxone intranasally using a MAD kit. 150:10-151:3.) A POSA would also
recognize that the lifsaving potential of a highémitial dose of naloxone outweighed the risk of
a patient suffering withdrawal symptom#id.(162:3-15.) Dr. Merlin also testified that naloxone
is a “very, very safe medication” and expressed littleceamthat a higher dose would rendes t
medication unsafeld. 160:2—7; 161:15-162:2.)

On crossexamination Dr. Merlin admitted that there was “no compelling science” that a
4mg dose of naloxone would be more effective than a 2mg ddsé&8{:23—-188:5.pr. Merlin
was also unable to pdito any clinical literature that, prior to the priority date, recommended a
starting dose of naloxone greater than 2nd). 89:16—25.Dr. Merlin’s testimony often relied
on his stated personal experiences administering doses greater than 2mg, which wowed not ha
been available to a POSA before the priority ddte.216:7-218:22.Pr. Merlin also admitted
that no prior art would have indicated to a POSA the need to administer a dose greater than 2mg
or identified redosing as an issue that needed to be soiNdd179:20-180:10; 203:1619.)

Although Dr. Merlin’s 2010 paper discusseed@sing, it stated that the need for a higheaimdsal
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dosewas a possibility, rather than a requiremelat. 194:16—-24.Dr. Merlin also acknowledged
that although he had not personally seen serious withdrawal symptoms, numerous reports and
publications had identified such symptoms following administrations of naloxone.
(Id. 203:24-204:18 A POSA would also have been aware of various reports that a higher dose of
naloxone increases the risk a patient will suffer acute withdrawal sympldnis11:18-212:15.)
Dr. Merlin conceded that groups, including the FDA and Dr. Daniel Wermeling, dtad the
need for better, needfece devices, notwithstanding the existence of Evzio and MADkits.
(Merlin Il Tr. 1467:2-1469:14; 1471:20-25, ECF No. 294.)
3. Dr. Roger Crystal

Dr. Roger Crystal testifieds a fact witness via video deposition on August 27, 2019, and
offered testimony related to the development of Narcan. Dr. Crystal is one of the naeregdrs
of the Patentén-Suit. Overall, the Court found Dr. Crystal to be a credible witness, and accorded
his testimony commensurate weight.

Dr. Crystal was the CEO of Lightlake and later Opiamd had final decisiemaking
authority regarding formulation and dose of Narcan. (Crystal Tr. 294;9ECF No. 292.
Dr. Crystal selected the inactive ingredients included in Narcan, including BGKE®TA.
(Id. 286:11-15.pr. Crystal testified thdtightlake had a prnvestigational new drug application
(“pre-IND”) meeting with the FDA to solicit feedback from the FDA on its proposed irdedna

naloxone formulation I{. 303:1025.) Before the prND meeting, Lightlake submitted a

2% Dr. Merlin offeredtestimony relating to a 2015 article by Dr. Daniel Wermeling entitled,
“Review of Naloxone Safety for Opioid Overdose: Practical Considerations for Helandlogy

and Expanded Public Access” (the “Wermeling 2015 ArticleSBegTX-0053.) A 2010 article
written by Dr. Wermeling, entitled, “Opioid Harm Reduction Strategies: Focus on Expanded
Access to Intranasal Naloxone,” was also entered into evidence (the “Wermdlh@2ile”).
(SeeTX-0052.)
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package to the FDAxpressing concerns about the development of an intranasal naloxone product
noting, “[t]here is little if any commercial incentive for developing a new nasal nalckage
product” and that “because i$ widespread use, it most likely is not patentable because its use
for opioid overdose is ‘obvious.”ld. 301:3-17; 302:14-20.)Dr. Crystal also stated that the FDA
suggested that Lightlake consider using the Aptar UnitDose device for its intranbsene
product. {d. 300:843; 306:#13.) Dr. Crystal testified that he was aware BZK was used as a
preservative for nasal formulationdd.(286:20287:14; 294:26295:16.) In March of 2013,
Lightlake’s contraair, Recho, proposed the addition of EDTA to the formulation for increased
stability. (d. 311:16-313:15.)
4, Dr. Hugh Smyth

Dr. Hugh Smyth testified on August 27, 2058d offered testimony relating to whether
the claimed dose of naloxone, formulation, device, and method of administration would have been
obvious to a POSA. Dr. Smyth also discussed whether there was a nexus between objewive indi
of nonobviousness arttie asserted claims of tHeatentdan-Suit. The Court found Dr. Smyth to
be highly credible and convincing and credited his testinsogyificantly over that of Dr. lllum.
In fact, the Court concludes this testimony was the linchpin of Defendants’nthlsasapersuaded
the Court, by clear and convincing evidence, of the invalidity ofatbserted claims of the
Patentsn-Suit. The Court recognized Dr. Smyth as an expert in the field of pharmaceutical
formulations, including nasal formulations and deliveygtems. (Smyth T819:19-320:1ECF
No. 292.)

Dr. Smyth testified that prior to March 16, 2015, the priority date of the PateStst, all
elements of the claimed invention were known in the prior art and thatsleeted claims of the

Patentsin-Suit were obvious.Ifl. 364:1-365:25.) He stated that the prior art referenced doses of
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naloxone ranging from 0.4mg to 20mg with various routes of administraltbr327:4-329:11.)
Moreover, the Aptar UnitDose device had been used for intranasal administratioto 2015.
(Id. 335:17-21; 382:1-4.)

In 2012, the FDA held a public meeting to discuss the importance of naloxone in treating
the rising opioid crisis and discussed its interest in improving the MAD Kit device.
(Id. 336:1115.) The purpose of the meeting was to encourage the industry to “develop an
intranasal naloxone product that could be FDA approvédl.386:23-25.) Expert speakers at the
meeting discussed how intranasal naloxone could be improved through the use eftegpone
intranasal delivery deviceld; 337:15-20.) In fact, at Lightlake’s own pi®&D meeting with the
FDA, the agency suggested that Lightlake use the Aptar UnitDose device, the veeyitdevied
up claiming in its patent.d. 358:4-20; TX-3092—93.J%3! At the general meeting, the FDA
expressed concern about whether the amount of drug that gets into the bloodstream via an
intranasal administration would be too lowd.(339:2-11.) The FDA also said they were not
especially concerned about high exposure, because naloxone could be given in very high doses
without noticeable adverse effectsd.(339:21-340:9.) Experts at the FDA meeting discussed
reports showing no adverse effects in healthy individuals as high as 700 times theeadethm
level as well as the fact that the risks of withdrawal in an overdosda@itwaiuld not keep these

experts from administering naloxone to a patiddt.340:15-343:8.)

30 TX-3092 is an email chain from L. Basham to Roger Crystal relating to tH&lpré14704
meeting. SeeECF No. 338.) It was offered and admitted into evidence on August 27, 20} 9. (

31TX-3093 is an email from Roger Crystal to L Basham relating to théNi?el 14704 meeting
and attachmentSgeeECF No. 338.) It was offered and admitted into evidence on August 27, 2019.

(1d.)
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Dr. Smyth testified that a POSA looking to improve the MAD Kit would have a selected a
device that delivered a volume of liquid suitable for the nose, sucle &gpthr UnitDose device.

(Id. 329:22-330:16; 335:15336:10.) A POSA would have understood that intranasal
administration would require a higher dose of naloxone because it has a lower biddyahabi
intravenous or intramuscular administration; that less of the drug is absorbed into the
bloodstream when administered intranasallg. 838:1-400:10.) Finally, a POSA would have
been motivated to use sodium chloride, hydrochloric acid, BZK, and EDTA in an intranasal
naloxone formulation.l.)

Dr. Smyth concluded that thesserted claims of tHeatentsn-Suit were obvious on two
grounds: (1) the combination of the Strang, Kulkarni, and Djupesland references; and (2) the
combination of the Davies patent application, Kerr and the Kerr formulation, and tHepBizmea.
(Id. 365:25-366:6% As to the first combinatiorDr. Smyth testified thada POSA would have
been motivatedo combine these references amduld have hada reasonable expectation of
successfully formulating an improved intranasal naloxone proddc883:4—-18.) Indeedtrang
discussed an intranasal dose of naloxone of 4nhd. 367:10-368:4; 368:24371:22;
393:20-394:20.) A combination of the Strang and Djupesland references would have led a POSA
to select the Aptar UnitDose device as well. (334:79; 380:18382:9; 386:4393:19;
410:10-411:18.Additionally, acombination of Strang and Kulkarni would have led a POSA to
use sodium chloride, hydrochloric acid, BZK, and EDTA in their intranasal naloxanal&dion.
(Id. 374:2-24; 377:20-378:19; 394:21-396:22; 397:3-7.)

As to the second combinatierDavies, Kerr 2009/Kerr Formulation, and

Bahal—Dr. Smyth similarly testifid that aPOSAwould have reasonably expected to successfully

32 A discussion of the specific details of these references can be found in sebtibrallinfra.
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formulate an improved intranasal naloxone produdd. 408:1124; 417:13-19.) The Davies
reference disclosed a volume for the nasal formulation of 100 microliterspiatbred in a
single-usepre-primed device.Ifl. 409:18-412:12 A\ POSA would have been motivated to select
the Aptar UnitDose device as the singke device because it was readily available and easy to
use. (d. 414:142.) All told, this combination would lead a POSA to formulate an intranasal
naloxone product containing sodium chloride, hydrochloric acid, BZK, and EDTA, in amounts
and concentrations commensurate with the Patersit. (d. 402:20403:7; 406:1625;
407:20-408:10; 415:24-416:11.)

Dr. Smyth opined that a POSA would not have been taught away frognBigK, because
it was a weHknown and commonly used preservative for nasal prodults.382:11-23,
422:7-9; 427:23429:1.) Indeed, the Wyse reference was not published until June 2015 and would
not have been available toRODSA at time of the prioritydate of the patentsld( 422:2-6.)
Dr. Smyth further undercut the persuasiveness of Wyse, noting that Wyse only created a
preliminary formulationwith BZK and that Wyse’s other preliminary results, including a
conclusion that paraben preservatives werd-swgted for use in nasal formulations, were
undercut bymore rigorous subsequent studi@d. 424:3-20; 425:7426:4.) Additionally, Wyse
used a concentration of BZK that was significantly higher than what appeared in the EDAina
ingredient list. (d. 422:17-423:7; 426:1319.) Smyth testified that a POSA might conclude that
the degradation Wyse observed was the result of the excessively high concentration ofl 8ZK. (

Dr. Smyth also testified thathere were not unexpected results arising fromatbeerted
claims [of the Patentm-Suit]” that would alter his conclusion that the asserted claims were
obvious. E&myth Il Tr. 1268:540, ECF No. 295.) Adapt’s claimed invention did not have

unexpected bioavailability or stability anahy differences beteen the prior art and the
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Patentsin-Suit relating to these properties waegligible (Id. 1269:114270:19; 1271:31272:3;
1275:2-1276:22.)

Dr. Smyth also testified that there was no nexus between the commercial sucasanf N
and the novel aspects thfe asserted claims because these aspects were known in the prior art.
(Id. 1242:1-9.)Narcan was not unique in its ability to treat opioid overdcsmed a 4mg dose of
naloxone was known in the prior artd.(1246:15-1247:10.Moreover, the fact that other
companies failed to secure FEgpproval for their intranasal naloxone products did not indicate
the “failure of others to solve the problem that the patents purport]] to solve.”
(Id. 1257:14-1258:1) Indeed, FDA approval is not an aspect of the claims and Dr. Smyth
testified that there are examples “of safe and effective community use [of] ialraakxsone that
have not received FDA approyalncluding the MAD Kit device(ld.) Dr. Smyth also rebutted
Dr. lllum’s assertions that the Mundipharma formulation and Evzio were evidence optjiegc
of Narcan. [d. 1285:3-1286:18.)

On crossexamination Dr. Smyth conceded that he arrived at his stated opinions by first
analyzing the Patents-Suit and then looking at the prior art to see whether the prior art taught
what was in the asserted claims. (Smyth Tr. 485486:4.) Although Dr. Smyth stated tha
Davies, Strang, and Wyse “disclosed” doses greater than 2mg, he admitted that nothingsin Davie
suggested his formulation was ever tested. (Smyth Il Tr. 1252:23-1256:9; Smyth Tr. 438:11-25.)
Dr. Smyth also conceded that making a more concentrated 2mg dose of naloxone would solve the
issue of excess fluid without deviating from the more widely used 2mg dose.
(Smyth Tr.444:2-23.) Dr. Smyth admitted that the prior art included several excipients other than

those used in the claimed inventiokl. 380:8-10; 466:6—469:18.)
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5. Michael Potestio

Michael Potestio testified via video depositias a fact withessn August 27, 201,%nd
offered testimony regarding the sales of Narcan in connection with the publicstinteaket.
Mr. Potestio is Adapt’s Vice President of Field Operations. (Potestio Ti5496:ECF No. 292.)
Mr. Potestio leads a team that educates states, couatvesnforcement, and first responders on
the opioid crisis and assists them with procuring Narddn407:10-498:5.Dverall, the Court
found Mr. Potestio to be a credible witness, and accorded his testimony commensigiate we

On direct examination, MiPotestio testified that at the relevant time, there were only two
naloxone products approved by the FDA for use in the community setting: Narcan and Kaleo’
Evzio autoinjector. Ifl. 499:5-25.)Although there is no publicly available data, Mr. Potestio
edimated that Narcan possessed around 80 percent market share in the public iaidetst m
(Id. 498:8-24.)Mr. Potestio attributed Narcan’s success in the public interest market to the fac
that it is “an FDAapproved nasal spray, which is easy to usdh whe correct dose.”
(Id. 502:22—-25.)Narcan’s wholesale acquisition cost (“WAGY lower than that of Evzio’s.
(Id. 503:12-505:21.) Mr. Potestio testified that the public interest market was far more price
sensitive than the retail settinld. 505:1-12.) Mr. Potestio’s team woultheet with states and
their grant writers to educate them on Narcan and provide assistance with obtaieirsg fe
Department of Health and Human ServicedHS’) or Substance Abuse and Mental Health
Services Administration SAMHSA") grants to expand access to Narcada. $10:24-511:25.)
Mr. Potestio testified that there was initially resis@to the 4mg dose included in Narcan because

stakeholders were concerned about rapid withdraval508:9-17.)
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6. lvan Hofmann

lvan Hofmann testified on October 17, 2088d offered testimony relating to whether
there is a nexus between objective indicia of nonobviousness and the claimed ingedtion
discussed commercial success and tpady praise The Court accepted Mr. Hofmann as an
expert witness in pharmaceuti@lonomics. (Hofmann Tr. 16116-16 ECF No. 298.Dverall,
the Court found Mr. Hofmann to behaghly credibleand persuasivevitness and credited his
testimony over that offered by Dr. Vigil and Dr. Majumdar.

Mr. Hofmann testified thain his opinion Narcan’s marketplace success did not provide
objective evidence of nonobviousnedd. 1620:2+1621:2.)Mr. Hofmann stated Dr. Vigil and
Dr. Majumdar “failed to look at what was known in the prior art” when conductingdhalysis
of whatfactors contributed to Narcan’s marketplace succéss1§19:131620:7.) Specifically,
he disagreed with the conclusion of Dr. Vigil and Dr. Majumdar that Narcan’s effieas a
feature that was driving sales and had a nexus to the claims asserted in theirRStgnts
(Id. 1622:25-1623:22Rather, Narcan’s successs attributable tddapt’s expansive marketing
efforts. (d. 1637:224638:9.) Mr. Hofmannidentified Adapt’'s patient outreacprograms,
marketing,assistance igrantwriting efforts andadvocacy for cgprescription legislatiomsthe
driving factorsthat leadto increases in Narcan’s sagleather than the claimed inventions of the
Patentsn-Suit. (d. 1628:22-1632:1,81637:24-1638:9.)Adapt’s strategic pricing effts played
a similar rolein Narcan’s successld( 1642:4-1643:7.By keeping Narcan’s WAC price low,
Adapt was able to secure priority formulary placemdnt) Mr. Hofmam similarly disagreed
with Dr. Vigil's conclusion that Evzio is cheaper than Narcéh.X643:8—-1645:6.) M Hofmann
noted that Dr. Vigil failed to address the cost of the medication paid by thernsstead focusg

solely on the oubf-pocket costs paid by the consumed.)(Dr. Vigil's analysis ignored the
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“behind-thescenes payments” made by insurers, Medicare, and Medicaid, and, therefore, “[didn’t]
tell the whole story in terms of how pharmaceutical products are reimbursed and \agmds p
the cost.” (d.)

Mr. Hofmann also testified that there was no economic incentive for a POSA toplave
naloxone product.lqd. 1649:4-6.) Hecitedthe preIND meeting letter Lightlak¢hemselvedad
sent the FDA regardinghat Lightlake perceived as thdesmal economipotential ofa naloxone
product. (d. 1649:16-1650:18 Mr. Hofmann also rebutted Dr. Vigil's assertion of thpdrty
praise for Narcargnd arguethatthe testimony obr. Vigil “ [was]really information about things
don’t represent praise” of the unique featuresatéRtsin-Suit (Id. 1656:743.) Ratherit related
to “the easef-use of the Aptar [UnitDose] device or some of the other things | talked about as far
as what was previously knownIt()

B. Plaintiffs’ Trial Witnesses

1. Dr. Lisbeth Illum

Dr. Lisbethlllum testified onAugust 28, 2019and offered testimony relating to whether
the claimed dose of naloxone, the formulation, the device, and method of administratidn woul
have been obvious to a POSA. Dr. lllum also testified on objective indicia of nonebess,
including the failure of others, unexpected properties, and evidence of copying. The Court found
Dr. lllum to be evasivat times andess credible thaDr. Smyth andhe other witnesses who
testified. The Court, accordingly, accorded her testimony lesser weight than EmaSofiyth.

Dr. lllum has served as a special professor of pharmacy at the University iofjNait) a
professor at the Royal Danish School of Pharmacy, has founded several companies &nahe are
drug formulation and drug delivery, and is the named inventor on about 45 patents.

(MMlum Tr. 564:13-56:21, ECF No. 293.)The Court recognized Dr. Illlum as an expert in
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transmucosal drug delivery, pharmaceutical formulation, and pharmaceutical prodleghchex
and delivery systemsld| 570:7-14.)

Dr. lllum testified that it would not have been obvious to a POSA to develop a formulation
of intranasal naloxone with a dose greater than 2mg prior to the priority date of the-ipaent.
(Id. 711:6-20.) Dr. lllum specifically noted that the choice of a 4mg dose would not have been
obvious. (d.)

Dr. lllum testified that clinical studies conductdmefore the priority date of the
Patentsin-Suit repeatedly concluded that a 2mg dose of naloxone, delivered intranétaldy
MAD Kit , was effective at treating opioid overdosés. §77:25-642:3.pr. lllum further testified
that no prior art recommeadincreasing the dose of naloxonkl.Y Dr. lllum stated that the prior
art taught away from a higher dose of naloxone due fears that patients would suffer from
withdrawal and other side effect$d.(579:17-587:18.As a result, the prior art taught to dose
naloxone “low and slowin the hospital setting; that is, to administer naloxone with a low initial
dose ad slowly increase the dosage over time only if necesskky587:10-22.)Rather than
seeking to increase the dosage of naloxone, a POSA would have sought to improve the
combination of the MAD Kit and a 0.4mg intramuscular naloxone ddde643:20-645:9;
695:14—-697:6.pr. lllum testified that th&trang and Wyse references stated that a 2mg intranasal
dose of naloxone was equivalgénta 0.4mg intramuscular dosed, therefore, a POSA would
have selected an intranasal dose of 2mg or (E5$646:3—711:20.)

Dr. lllum also testified that the prior art taught away from using BZK or AWith an
intranasal naloxone productd(728:24-729:16.ppecifically, Wysdaught away from the use of
BZK and EDTA, noting that those formulations caused naloxone to degichd®/1:2—680:3.A

POSA, therefore, would have been motivated to select a formulation that was either
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preservativeree or used a preservative other tiBAK. (Id. 726:12—728:22.pr. lllum testified

that a POSA would not have found the features of the claimed invention to be obvious.
(Id. 774:14-775:16.This is because much of the prior art taught toward administering doses in
both nostrilsrather than one and the prior art included numerous devices that would have been
suitable for an intranasal naloxone product in addition to the Aptar UnitDose .device
(Id. 603:10-16; 606:15-20; 608:25-609:8; 632:22-633:6; 723:19-724:6.)

Relating to objective indicia of nonobviousness, Dr. lllum opined that the failure of other
companies-including Teva, AntiOp/Indivior, Amphagstaand Mundipharma-to arrive at an
intranasal dose greater than 2mg was evidence thastw®eted claims of tHeatentan-Suit were
nonobvious. Id. 732:24-744:12.pr. lllum argued that the decision of Mundipharma to change
their formulations to copy the dose of the PatemtSuit further highlighted their nonobviousness.

(Id. 745:3-747:22.Finally, Dr. lllum testified that Narcan showed unexpected stability and
unexpectedly high bioavailability compared to the Wyse formulation, which Dr. Illlum
characterized as the closest prior art formaoitato Narcan.Ifl. 747:24-774:13.)

On crossexaminationDr. lllum admittedthere were instances in the prior art that taught
administering doses of naloxone greater than 2idg665:16-656:21.) Indeedlllum conceded
thatStrang disclosed a clinical study that included intranasal doses of naloxone of 8mg gnd 16m
(Id.) Dr. lllum further admitted that the Wayle2013 referenc® concluded that naloxone
administered intranasally via a MAD Kit required redosing approximdi@ of the time.

(Id. 635:11-636:24.pr. lllum acknowledged that a low initial dose would not be successful to

33 The Walley 2013 reference was “a community project [that involved] giving the MAD dose
device kits to the community. And they were dosing the people who needed to be dosed because
they had taken too much opioid[s].” (lllum Tr. 63518, ECF No. 293.) Nvas a peereviewed

article that appeared in the British Medical Journal. (Merlin Il Tr. 1452:18-22, EECE96.)
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reduce the opioid overdose in some patients and that a POSA would have understood that an
increased dose would have increase the clinicalteffifcnaloxone.|(l. 846:7-16; 642:14-21.)
Dr. lllum also conceded that she was “not an expert on naloxone or overdibs@37(12—24.)

Dr. lllum acknowledged that the bioavailability of intranasal naloxone was sigmify
lower than the bioavailability of an intravenous dasd admitted that Strang taught that 3 to 4mg
of naloxone was required to be bioequivalent to a 1mg intravenous tihsé48:4—649:4;
656:24—-657:4.pr. lllum also admitted that the prior art characterized the symptoms of withdrawal
to be “not lifethreatening’and that Walley 2013 and other prior art references did not express
concerns relating to administering greater than 2mg of naloxch®&4(7:13—-24; 849:23-850:16
635:11-636:24.) Dr. lllum acknowledged that Narcan carries a warning label relatimygjdil
withdrawal and that there is no evidence Narcan causes fewer withdrawal sgneptopared to
other naloxone productdd( 856:12—-21.)

Prior to the priority date of the PatettsSuit, Dr. lllum testified thait was well known
in the prior art that BZK could be used in nasal formulatiolas.776:20-23.)n fact, prior to
Wyse, there was no prior art that concluded BZK degraded naloxar&0Q:13—-801:7.pr. lllum
also acknowledgethat the amount of BZK used by Wyse was greater than had been used in any
other FDAapproved intranasal product and was 8.5 times higher than the amount of BZK in the
Patentsin-Suit. (d. 801:23-803:16.)

Dr. lllum admitted that the Kerr formulation incled naloxone and BZK and was shown
to be effective at reducing opioid overdosés. 804:7—805:9.)t was also known in the prior art
that BZK and EDTA could be used intranasal formulationsld. 805:23-806:6.pr. lllum also

conceded that her opinidahat other products had failed to solve the problem solved by the claim
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invention was based on the fact that no other product had received FDA approval.
(Id. 810:8-811:23.)
2. Eric Karas

Eric Karas testified on August 29, 2088 a fact witness and offered testimony relating to
Adapt’s activities and the sales of Narcan. Mr. Karas is a Vice PresideneaedaGManager in
the Commercial Division of Emergent BioSolutions, which acquired Adapt in late 2018.
(KarasTr. 914:16-22; 916:95, ECF No. 290.) Prior to its acquisition of Adapt, Mr. Karas served
as the head of marketing for Adapt.(917:3-7.)

Mr. Karas testified that Narcan currently held 97% market share for naloxone groduct
the traditional retail market and estited that it possessed approximately 75% market share in the
public interest marketld. 937:3-10; 943:14944:7.)Adapt does not engage in dirdotconsumer
marketing and the advertising and promotional budget of Narcan is smaller than is ftypical
pharmaceutical productdd(937:22-942:11.) Mr. Karas also offered testimony on Adapt’s efforts
to encourage the enactment offr@scription legislation, wherein doctors who prescribe opioids
would be required by law to also consider prescribing a naloxone produ&19:1-21.)

On crosexamination Mr. Karas admitted that, from the perspective of an insured patien
Narcan is more expensive than Evzio or other naloxone prodiatt€936:23-937:2.) Adapt
invests in two different marketing segments, targeting the retail and publicsinteegkets.

(Id. 969:24-970:4 Mr. Karas admitted that garescription legislabn has led to an increase in
sales for Narcanld. 972:10973:5.) Adapt has also benefited from federal government purchases
of Narcan through SAMHSA, an agency responsible for earmarking budget dollars to fight the

opioid crisis. (d. 976:14-978:10.)
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3. Dr. Soumyajit Majumdar

Dr. Majumdartestified onSeptember 3, 2019, and offered testimmgting to whether a
nexus existed between objective indicia of nonobviousness and the claimed invEmi&@ourt
found Dr. Majumdar to be la@sscredible witnesshan Mr. Hofmanrand accorded his testimony
commensurate weight.

The Court accepted Dr. Majumdar as an expert in transmucosal pharmaceutical
formulation and drug developmeajumdar Tr. 1010:28, ECF No. 29]) Dr. Majumdar is the
Assogate Dean for Research and Graduate Programs and a Professor in the DepErtment
Pharmaceutics and Drug Delivery at the University of Mississippi Schoolhafnfacy.

(Id. 1003:9-15.) Dr. Majumdar testified about various attributes of Narcan, including ieceffic
stability, easef-use, and neediitee route of administration. Id; 1018:24-1027:18.)
Dr. Majumdar concluded that there was a nexus between the commercial successiofaNdrc
the claimed inventionld.)

On crossexamination Dr. Majumdartestified that he did not analyze whether the features
of Narcan were known in the prior artd.(1041:1629.) Dr. Majumdar further testified that the
easeof-use and neediizee roue of administration features were attributable to the Aptar
UnitDose deviceif. 1040:12-1041:14)and that they are not claimed in the asserted patents
(id. 1039:232040:3). Dr. Majumdar admitted that the asserted claims of the Ratedus have
no limitations on the efficacy of Narcan in treating an opioid overd@pde 1039:1-1040:3;
1043:7-1047:5)Dr. Majumdar also admitted thaeforethe priority da¢ of the patentg POSA
would know that the excipients EDTA and BZK are listed infamdbook of Pharmaceutical
Excipientsand would have the knowledge to select those excipients, among others, from that

handbook in the formulation of a pharmaceuticahpound. [d. 1032:11-1037:5.A POSA
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would have been familiar with BZK as a preservative and EDTA as a stabiligeng @
pharmaceutical compoundsld,( 1034:1021; 1035:1317; 1036:161037:5.) Dr. Majumdar
further admitted that a POSA would have known that sodium chloride was used as a tonicity agent
(Id. 1031:10-15; 1032:11-14.)

4, Sergey Shpichuk

Mr. Shpichuk testified via video deposition on September 3, 2019, and offered testimony
relating to Teva’'s development of its intranasal naloxone product. Overall, thef@aouuottMr.
Shpichuk to be a credible witness and accorded his testimony commensurate weight.

Mr. Shpichuk was the team manager working on Teva’s Naloxonkend€&al spray.
(ShpichukTr. 1048:26-1049:7 ECF No. 29).Mr. Shpichuk was tasked with making a generic
version of the “Reference Listed Drug,” without knowing the details of that &efell_isted Drug.

(Id. 1051:1#24.)To do so, Mr. Shpichuk testified that his team would gather all the publicly
available information related to the proje@id. 1051:221052:2.)The goal was to make the
generic product equivalent to the branded prodlett1053:2-3.) Teva also hired two comptve
intelligence firms to aid their searctd(1061:7-1062:15.)

Mr. Shpichuk acknowledged that there was an unmet need in the market for a
non-njectionbased Naloxone produgid. 1063:5-13.)Mr. Shpichuk’s testimony established that
Teva was awaref a University of Oslo Naloxone nasal spray trial that was administering five
doses 00.4mg of naloxone to patien{$d. 1064:1#1066:17.)As of May of 2015, Mr. Shpichuk’s
team had estimated that there were three likely doses f&Libewhich were2mg, 1.6mg, and
0.8mg of naloxone in a 100uL sprafld. 1067:8-1068:12.)Some of the sources that Mr.
Shpichuk’s team relied owhencoming to this estimation include some of the prior art that Teva

relies on in this casdld. 1070:3+1071:15.)Mr. Shpichuk’s pharmacokinetic trials included a
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single-actuation 2mg dose of naloxone to one nogtdl. 1075:16-13.)Mr. Shpichuk recognizk
one of Teva’s proposed formulations that was geared to be quantitatively and qualitatiiaty si
to the Reference Listed Drug as containing the excipients citric acid mona)ysoatium
chloride,EDTA, benzyl alcohol, and sodium hydroxidkl.(1081:2—-20.)

In October 2015, Teva obtained the new formulation from Lightlake showing a dosage of
4mg naloxone, which Mr. Shpichuk affirmed was different from what they had previously
expected(ld. 1085:6-21.) Teva created a second quantitatively and qualébtisimilar formula
for the Lightlake referencgld. 1087:3-16.) In order to gain approval for a generic drug, the
generic must be bioequivalent to a branded didg1053:241.) When Teva began working on
its generic intranasal naloxone product, there was no branded RLD on the market.
(Id. 1051:17-24.) Mr. Shpichuk testified that differences between Teva’s test results arthos
the RLDcould potentially be explained by differences in the populations of the studies and noted
that a dosage change was only one factor that could have impacted the results.
(Id. 1101:13-1102:5.)

5. Thomas Begres

Thomas Begres testified on September 5, 2@b#l offered testimony as a fagitness
relating to his experience using naloxone to treat opioid overdoses. Overall, the Court found Mr.
Begres to be a credible witness, and accorded his testimony commensurate weight

Thomas Begres is the senior director of clinical and medical affairsEmergent
BioSolutions Inc. (“Emergent”) and a firefighter and paramedic with the Scio Township Fire
Department(BegresTr. 1147:1823 ECF No. 295 Mr. Begres is a licensed paramedic who
started his career in the field twerdpe years agdld. 1148:13—-20.He is also a registered nurse.

(Id. 1149:14-22.)n his role for Emergent, Mr. Begres provides medical and clinical information
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about the use of naloxone to health care providers or others in-eomonercial capacity.
(Id. 1153:3-10.) M. Begres testified that he has seen the needles and vials presentriasabn
naloxone kits be stolen for IV drug ugid. 1155:17-1156:2.Mr. Begres testified that he does
not typically give naloxone to patients that are not breathing, because the therapelave as
often closed by that poinTherefore naloxone is intended for people who have suboptimal
breathing. d. 1158:20-1159-17However, the ideal dose of naloxone would not wake the patient
up to avoid adverse symptoms of withdraw@ll. 1160:4-16.)As a paramedic, he uses IV
naloxone, because it is more immediate and pre¢ide.1161:12-19.)One reason to give
minimum amount of naloxone is because the paramedic may not be aware of the otltrudkci
in the patieris system, for exmple cocaine or an amphetamine, which could overwhelm the
patient's system after the depressant effect of the opioid is reversed by the naloxone
(Id. 1163:4—11.His typical startingloseis 0.4mg of IV naloxone(ld. 1164:14-16.This is also
the mostcommon dose across the U.S. amongst paramedics in his expeflieént#64:17-21.)
As of March 2015, that dose was effective about 90% of the {ithe1165:4-9.)One of the
consequences of waking a patient up with too much naloxone is that the patient may consciously
refuse treatment and succumb to a later overddsel1166:19—24.)Mr. Begrestestified that
pulmonary edema is a side effect of naloxone but has never seen it perstwhdlly7Z:6-24.)

When Mr. Begres first heard about Narcan, he was surprised that the dose wgs so hi
(Id. 1181:10-12.Mr. Begres testified that his concerns haubsequentliessenetbecause, while
incidents involving side effects of Narcan are underreported, he nevertheless ha&n moasg
cases of withdrawal with the 4mg Narcan dgkk.1182:8—20.Mr. Begressinitial concerns were
shared by EMS medical directors across the coufittyl1183:3-1185:20Many of these medical

directors have approved the use of Narcan in the areas they oversee, butldol 485(21-25.)
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As to the MADKIt, Mr. Begres tedfied that it would distribute too much fluid for the nose
to absorb.(ld. 1191:925.) Mr. Begres trains people to use the MADt and has seen them
struggle assembling ifld. 1192:23-1193:12He further stated thdte has seen first responders
in the field and even nurses in the emergency rsetting have difficultyassembling the MAD
device.(Id. 1193:13-1195:11Fven once assembled, the MAGX can be difficult to administer
into the patient’s noseld, 1195:16-1196:5.)

Mr. Begresexpressed several concerns with the Evzio-ayéztor. First, it comes with a
training device, which only gives instructions in Engliseaning itmay be problematic for
communities where English is a second language or not spoker(lat 4201:5-13.he spoken
portion of the instructions in the training device would not be useful to anyone hard of hearing or
if it were particularly loud in theocation wherea patient overdosed(id. 1201:21-24.
Additionally, because the device contains a needle, it requires special packaging ® afispes
device properly(ld. 1201:14-20.) astly, needles, even in an atihgector, scare a large amount
of the population.Ifl. 1202:6-9.)

On crosexamination, Mr. Begres testified that the initial dose was anywherelfrtmy
to 2mg of IV naloxone(ld. 1211:8-11.He also mentioned that it was quite common to administer
a second dose of naloxorflel. 1211:12—-23.At one point, Mr. Begres told Adapt’s advisory board
that the National Institute on Drug Abuse and the FDA were part of the creatiorrazinida
clinical study and provided Adapt with information regarding the desirability of a 4mg dose.
(Id. 1215:9-1217:13Mr. Begres admitted that in some situasa 4mg dose mitigates the need
to administer a second dogkel. 1219:11-1220:18Mr. Begres agrakthat a 4mg dose of Narcan
achieves approximately the same amount of naloxone exposure as a 2mg intramuscular dose.

(Id. 1224:25-1225:6.) Mr. Begress protocol allows for a 2mg intramuscular dose.
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(Id. 1225:7-10.)n his 20 years as a paramedic, Mr. Begres can recall about six instances of a
patient experiencing withdrawal from naloxone and is not aware of any studies comparing t
withdrawal symptom$&om a 2mg intramuscular dose to a 4mg dose of Na(thril226:5-20.)

Mr. Begres insinuated that the 4mg dose of Narcan was less safe than an iNstaalion.

(Id. 1231:15-23.)

On redirect, Adapt established that the data that Mr. Begres saw cagnpa@mg
intramuscular dose to a 4 mg Narcan dose was after March @915237:3-16.)

6. Kenneth A. Williams

Dr. Kenneth Williams testified on September 6, 2019, and offered testimony relating to
whether the claimed dose of naloxone would have been obvious to a POSA and objective indicia
of nonobviousness, including unmet need and skepticism. Overall, the Court found Dr. Williams
to be a credible witness and accorded his testimony commensurate weight.

Dr. Williamsworks in the emergency departmenRaode Island Hospital and alserves
as the medical director for the Rhode Island Department of Health. (Williari853:26-1354:5,

ECF No. 294 The Court recognized Dr. Williams as an expert in emergency medicine and the
treatment of opioid overdose, including the administration of naloxtthel 356:22-1357:5.)

Dr. Williams testified that it would not have been obvious to a POSA to develop an
intranasal naloxone product with a dose greater than 2mg, and expressed particularigrakeptic
that itwould have been obvious to select a 4mg dddel884:22-1385:4; 1393:15-2H¢ also
testified that prior to the priority date, the typical dose of intranasal naloxam@mwg or less and
that such a dose was proven to be safe and effediiel365:24-2366:2; 1383:131384:16.)

Dr. Williams opined that redosing was not a significant concern because a second dose of naloxone

did not put a person at risk of suffering a brain injury or delth1873:7-1374:24 An individual
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would be concerned about administering a higher initial dose due to fears thatvyatikel suffer
serious withdrawal and other side effeclis. {362:5-13.Pr. Williams testified that higher doses
correlated with a greater likelihood of serious withdrawal which would dseeuraged a POSA
from using a dose greater than 2nd. {385:59; 1392:21+1393:22.Dr. Williams indicated that
he and other medical professionals were highly skeptical of Narcan’s 4mg formulagonitw
first entered the market due to fears of increased withdrawal side effécis385:13-1388:11.)
Finally, Dr. Williams testified that Narcan satisfied the unmet need of an inttameeaone
product that was needfeee and easy to uséd(1388:14-1389:7.)

On crosexaminationDr. Williams admitted that there is not a universal effective dose of
naloxone that works to reverse opioid overdose in all patiédts.405:1-15.He acknowledged
that a POSA would have known that an initial 4mg dose of naloxone might not be sufficient for
all patients. Id. 1418:19-1419:7 Indeed, a POSA would have understood that synthetic opioids
are more potent and would require a higher dose of naloxone in order to treat an overdose.
(Id. 1406:224407:1; 1427:1923; 1428:216.)Dr. Williams testified that time is a critical factor
when treating opioid overdoses and thaiatient who stops breathing will begin to suffer brain
damage within 3 to 5 minutedd(1411:15-21.)There have been systematic studies concerning
the exact timing of when to admstér a redose should the initial dose be inadequate.
(Id. 1410:20-1411:3.Ipr. Williams further admitted that a POSA would understand that a lower
initial dose increased the risk that a patient overdosing on a long-acting opioid would re-overdose
after the naloxone in their system wore offl. 1410:1-16.Dr. Williams statedhat the risk of
severe withdrawal was less when naloxone was administered intranasally exbnipar

intramuscular injectionld. 1420:19-21; 1432:24-1433:6; 1434:2-25.)
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Dr. Williams also conceded that Narcan did rambeliorate the risk of withdrawal
sympbms or agitation as side effects of administering naloxdde.1437:1224; 1438:57.)
Indeed, Dr. Williams does not recommend the use of Narcan within his EMS dystenmse of
the 4mg dose, has never useahi an actual patient, and admitted that ambulances in Rhode Island
“carry a variety of ways of delivering naloxone, including the MAD Kitd. (1428:21-25;
1395:6-22.)

7. Dr. Robert Vigil

Dr. Robert Vigil testified on October 17, 2019, and offered testimony relating to whether
a nexus existed between objective indicia of nonobviousness and the claimed in@vreraifi,
the Court found Dr. Vigil to be &sscredible witnesghan Mr. Hofmannand accorded his
testimony commensurate weight. Dr. Vigil received a PhD in economics from the dityi\adr
Maryland and currently works as a principal at Analysis Group, Witere he specializes in
“applying economics and finance to matters involving intellectual property
(Vigil Tr. 1529:23-1530:15ECF No. 299 The Court accepted Dr. Vigil as an expin the
economics of the pharmaceutical industry and market analigsi$5@1:25-1532:6.)

Dr. Vigil opinedthat Narcan had been a commercial success, that success was attributable
to the benefits and features of #sserted claims of thgatentsn-Suit, and that there is substantial
evidence of thirgparty praise for Narcanld, 1533:3-8.)Dr. Vigil noted that since its launch in
February 2016, Narcan has gener_ in revenue, which Dr. Vigil charatterize
as “significant for the time period that it's been on the markkt.”1636:16-1538:16 Dr. Vigil
opinedthat Narcan’s price was nasponsible for its success in the public interest maristgad
arguingthat, if price were a driver of succegstoducts priced lower than Narcan would have

enjoyed comparable succedd. (545:15-24; 1557:14-25.)
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Dr. Vigil testified that Adapt utiied a variety of tactics to market Narcan, including direct
mail and email promotion to target physicians, and print and online advertising.
(Id. 1567:162569:3.) Dr. Vigil also discussed Adapt’s-prescription initiativeswhich require
doctors to prescribe naloxone when prescribing opiolds.1670:22-1571:11.)n Dr. Vigil's
opinion, however, Adapt’'s marketing strategy and marketing tactics were not unusual lwathin t
pharmaceutical industryld; 1572:1-15.) Dr. Vigil testified that because other companies were
attempting to develop a drug to entiee communityuse naloxone market, it was his conclusion
that “clearly there was an economiceémtive to develop such a product. Or so many companies
that are doing that wouldn’t be doing thatd.(1592:16-1593:5.)

On crossexamination Dr. Vigil admitted that Adapsaw an increase in Narcan sales
following lobbying efforts forco-prescription legislation.ld. 1611:31612:25.) Dr. Vigil also
conceded that he relied on Dr. Majumdar’s analysis for “the proposition that thaifays that |
mentioned [efficacy, easa-use, the product is neediee, stability], were attributablto the
patents.” [d. 1598:1-1600:10see alsal579:24-1580:11.pbr. Vigil did, however, admit that
from a legal or technical perspectiye did not know what it meario say “Narcan embodies the
claims of the [Platents-[S]uit.” (Id. 1606:7-16.)

Dr. Vigil testified that the Amphastar MAD Kit had been used to treat opioid overdoses for
many years prior to the formulation of Narcalal. (1540:18-1542.) He also admitted that the
Aptar UnitDose device was in the prior aft.(1597:11-1598:1.pr. Vigil furthertestified that,
because it lacked FDApproval, the Amphastar MAD Kit could not be marketed for the treatment
of opioid overdose and that the MAD Kit had less marketplace success than Narcan.
(Id. 1609:1024.) In Dr. Vigil's opinion, FDAapproval by itself cannot explain marketplace

success.|d. 1609:254610:12.) Dr. Vigil admitted, however, that he did not examine whether
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Narcan would have had comparable marketplace success if it lackedapipdval.
(Id. 1610:13-16.)

C. The Prior Art

The Court finds that the PatenitsSuit are entitled to a priority datehichis the date of
alleged inventionof March 16, 2015.FeeSmyth Tr. 322:1524, ECF No. 292; ‘747 Patent,
TX-0001; ‘177 Patent, TX0002; ‘965 Patent, TX0003; ‘838 Patent, T50004.) When
determining whether thasserted claims of tHeatentan-Suit are obvious, the Court, therefore,
considers the prior art that would have been availablé*t©$Aon or before tat date.

1. Strang

The Strang reference (“Strang”) was an international patent application haabios
November 22, 2012, prior to the priority date of the Patier&uit, that discussed the treatment
of opioid overdoses with intranasal naloxone. (Smyth 366:21-367:5, ECF No. 292see
TX-0054) Strang identified various risks associated with injectable naloxone, including the
requirement of trained medical personnel to administethé@ difficulty in finding a vein to
administer the injectigrthe risk of exposure to bloeorne pathogenand diseases, including
HIV, and hepatitis B and @Gnd needlestick injuries. Smyth Tr.367:6—15see alsd X-0054.03.)
Strang identified intranasal naloxone as a solution to these isSumegth(367:6—15;see ato
TX-0054.03) Strangrecommendethat intranasal naloxone would be administered by individuals
without medical training, such as a family memi&myth Tr.367:23-368:4.ptrang noted that
the volume of the solution would have to be optimized for nadadinistration and identified
potential volumes of 50, 100, 150, and 200 microlitdds. 368:5-17.) Strang preferred a low
volume due to the capacity of the nose and the ensuring bioavailahiliyy-¢ also recommended

the use of a singldose unit which would be administered to a single noskdl.368:18-23
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TX-0054.11) Strang referensevarious ranges for the preferred dose of naloxone, with 0.5mg to
20mg being the broadest suggested range. (Smy#68124—-369:10T X-0054.06) He also states

“it can be preferred to start with an amount to 4mg” of naloxomkealso discusses other stagt
doses. (Smyth Tr. 369:11-18; Illlum Tr. 664:6—8, ECF No. 293.)

Strang also conducted pharmacokinetic studies wherein he administered intranasal
naloxone to patients. (Smyth 1T369:20-370:17.ptrang administered intranasal doses of 8 and
16 milligramsusing 400 microliters of solutionld)) Strang administered 200 microliters per
nostril, achieving that dose by squirting 100 microliters into each nostril two tilth¢ 3. achieve
a dosage of 16mg, eadB0-microliter spray contained 4mg of naloxqribe same concentration
found in Narcan (Id.) To arrive at these doses, Strang analyzed pharmacokinetic studies of
naloxone administered intravenously and determined that the intranasal equivalent of a 1mg
intravenous dose would be between 3 and 4 nalfir. (d. 370:25-371:16.5trang would
motivate a POSA to use a 4mg intranasal dose to match the bioavailability thepgpibdved 1mg
intramuscular injectable doséd(371:11-22.)

Strang used sodium chloride as a toniatjusting agent in higormulations and
recommended using hydrochloric acid to adjust the pH of the formulation to be less thaal or equ
to 5.5. (d. 372:1-17.)Strang also discusses the typical pharmaceutical excipients, known to a
POSA, that could be used with intranasal formulatidds 3(72:22—-373:15.)

2. Kulkarni 34
The Kulkarni referenc@€Kulkarni”) is a review article focusing on the formulation of nasal

sprays published in 2012, prior to the priority date of the Pates8sit. (Smyth Tr. 373:16374:1,

34TX-3103 is the Kulkarni reference, entitled “Formulation and characterization of pasys:s
an examination of nasal spray formulation parameters and excipients and theirdafon key in
vitro tests.” GeeECF No. 338.) It was offered and admitted into evidence on August 27, 2019.
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ECF No. 292 Kulkarni discusses various inactive ingredients and preservatives common to nasal
sprays. [d. 374:6411.) Kulkarni notd that the pH range for commercially available nasal spray
products ranges from 3.5 to 7, and discloses the optimal range as 4 .l6-854:15—-24.)

Kulkarni also discussed various inactive ingredients commonly founaasal spray
products. [d. 374:25-375:9.) There are a limited number of excipients listed in the FDA inactive
ingredients guide for nasal formulationkl. The guide is a publicly available database that lists
concentrations of inactiiagredients that have been approved by the FIRIY). $odium chloride,
BZK, hydrochloric acid and edetate disodium, which is highly similar to EDTA, are irttinde
this guide. [d. 376:11-378:19.Kulkarni states that EDTA has been used as a chelating ege
intranasal formulations and the BZK has similarly been used as a preservati®é8(10-379:9,
382:12-383:17.)

3. Djupesland

The Djupesland referen¢tDjupesland”)is a “review article published in 2013 focusing
on nasal drug delivery devices” published in Drug Delivery and Translational Researdl. jour
(Smyth Tr. 379:14380:1 ECF No. 292.) Djupesland discusses specific delivery devices, their
characteristics, and under what conditions they should be used380:8-15.) Djupesland
recommended thuse of unidose devices, like the Aptar UnitDose device, for “indications which
require sporadic administration or sporadic uskel”380:18-22.) Intranasal naloxone is an agent
that requires sporadic administratioid. 380:23-381:5.) Djupesland spiically recommends the
use of a specific singldose and a dudose device, and links to Aptar’s website. 381:7-10.)
Djupesland discusses an Aptar device with a reservoir of 125 microlitdrslaéhaers 100

microliters of a nasal formulationd( 3826-9.)

41



Case 2:16-cv-07721-BRM-JAD Document 344 Filed 06/22/20 Page 42 of 97 PagelD: 10512

Djupesland also briefly discusses the use of BZK as a preservative irffarasahtions,
noting that while initial studies indicated a risk of nasal irritation associated witsthof BZK,
more recent studidgave indicated it isvell-toleraed for chionic use. [d. 382:11-383:3.)

4. Davies

The Daviesreference (“Davies”)s an international patent application, filed by David

Davies angublished in 2000, “directed to formulations and devices containing opioid antagonists

for the treatment of opioid overdose.” (Smyth Tr. 398349:6,ECF No. 292.5imilar to Strang,
Davies discusses the difficulties associated with medically untrained indiviteaisg opioid
overdoses with injections and discusses how these difficulties could be atlevititéhe use of
intranasal naloxone.ld. 399:17-23.) ndeed, Daviesstatesthat with intranasal naloxone
“treatment can be given quickly and effectively without the need for theafast to find a blood
vessel and give an intravenous injection.” {8X09.08.)Davies notes that the ideal device to
administe intranasal naloxone would be a singke preprimed device and describes an ideal
dose volume ranging between 20 and 100 microliters. (Smy#00rl1-401:16 [pavies provides
a dosing range of On2g to 5.0mg of naloxone to be suitable for intranasdmanistration.
(Id. 402:9-12.)In terms of inactive ingredients, Davies identifies sodium chloride and BZK a
being suitable for use in his intranasal naloxone formulatidn402:20-25.)
5. Kerr 2009 / Kerr Formulation

The Kerr 2009 referencgKerr 2009”) is a research article published in theurnalof
Addictionin 2009. (Smyth Tr. 403:324, ECF No. 292.pr. DeborahKerr conducted a clinical
trial comparing the efficacy and safety of intranasal naloxone compared to naloxoneseatedni
via intramuscular injectionld. 403:15-19.).ike the prior arbf Strang and Davies, Dr. Kerr noted

the benefits of intranasal naloxone, including increased access for patients, redkicefl ri
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needlerelated injuries, and ease of use for those without medical trairlicthg4@4:6-15.)

Dr. Kerr's study compared a 2mg dose of intranasal naloxone in a 0.5ml solution, administered
with a MAD Kit, to a 2mg dose of intramuscular naloxome.404:23-405:7.) Dr. Kerr concluded

that intranasal administration was similarly efficacious to intramuscular adraiigstr

(Id. 405:12-19.6he also noted that-tiosing was more frequently required when naloxone was
administered intranasallyid( 405:23—-406:9TX-0029.05.Kerr discussed the benefits of using a
smaller volume of liquid with a greater concentration of naloxone for intrandisahigtration.
(Smyth Tr.404:16-22; TX-0029.02.)

Dr. Kerr's formulation(the “Kerr Formulation”)was not disclosed in the 2009 article;
however,the parties here agree that Kerr's formulation included nalokgdeochloride 0.2%,
sodium chloride, BZK 0.01%, purified water, and hydrochloric acid to adjust the pH of the
solution. SeeTX-3098.01.)In February 2011, Lightlake’'s Chief Science Officer David
Sinclair emailed Dr. Kerr regarding her intranasal naloxone study. (ChiystaB7:16-289:24,
305:4-6 ECF No. 292). Dr. Kerr responded that she had obtained the naloxone for her study from
Orion Laboratories in Australiald.) Dr. Kerr also included a copy of the quote she had received
from Orion Laboratories relating to her orddd.(seeTX-3096.02.§° Dr. Crystal testified that
Dr. Kerr was not a consult for Opiant and did not have a formal relationship witiorgany.
(Crystal Tr. 290:813.) Dr. Sinclair exchanged emails with Paul Thomas from Aptar and, in one
message, stated, “we have decided to use the preservative Debby Kerr used ira Awgliah

was BZK. Seel X-3096.01.)

35 TX-3096 is described as “Email chain from D. Sinclair to S. Sinclair et al re Nasgl s
formula.” (SeeECF No. 338.) It was offered and admitted into evidence on August 27, 2D} 9. (
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6. Bahal

The Bahal referenc€Bahal”) is a U.S. patent published in 1999 discussing stabilized
injectable naloxone solutions. (Smyth Tr. 46749 ECF No. 292 see TX-3009.01.)Bahal
identified that naloxone could be unstable and discovered that adding a chelating agent, like
EDTA, prevents naloxone from degrading. (Smyth 707:20-408:1.)Bahal also used
hydrochloric acid as a stabilizing agemd. 408:5—-10.Dr. lllum admited that after reading Bahal,
a POSA might be motivated to try combining EDTA and BZK. (lllum Tr. 726728:1,
ECFNo. 293.)

7. Wyse

The Wyse referencgWyse”) is a United States patefited on December 19, 2014nd
published on June 25, 2015. (lllum Tr. 6676@8:5, ECF No. 293; Smyth Tr. 421:2822:16,
ECF No. 292.) Wyse discussed intranasal naloxone formulations and methods of administration
(Smyth Tr. 421:23422:16.)The Wyse patent used a BZK concentration of 0.125%, which is
significantly higher than the level in the FDA's list of inactive ingredients. 422:21-423:12.)
Wyse concluded that naloxone degraded significantly when it was combined with BZK.
(Id. 423:16-19.) Wyse’s preliminary study concluded that BZK was not suitable forasise
preservative with naloxone and instead recommended the use of benzyl alcohol and paraben
preservatives.ld. 424:3-20.) Later in the patent, Wyse noted that subsequent studies indicated
methyl paraben and propylene glycol and glycerin in fact caused increased naloxone degradati
(Id. 425:7-426:4.)

D. A Person ofOrdinary Skill in the Art

The Court findsand there is little disagreement between the partiesatR@SAis an

individual that would have had a bachelor’s of science in the pharmaceutical sceneketed
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disciplines, including chemistry, and would have four to five years of experienciomiage
intranasal drug products. (Smyth Tr. 32223:3 ECF No. 292; Illum Tr. 575417,
ECFNo. 293; Merlin Tr. 122:312, ECF No. 26.) Such a POSA might also possess a higher level
of formal education but fewer years of practical experiendd. They would work with a team
and rely in part on the knowledge of thedllled team membersld.) A POSA would be supported
by a team member with a medical degree with several years of clinical experience ty@atthg o
overdose patients in both the hospital and community settidgsD(. Smyth and Dr. lllum noted
that they had both reviewed the parties’ POSA definitions and that their opinions regarding
obviousiesswould not be affected if one party’s definition was applied by the Court over the
other’s. (Smyth Tr. 322:1-14, lllum Tr. 576:1-12.)

E. Lightlake’s Pre-IND Meeting with the FDA

On May 24, 2012, Lightlake had a @D meeting with the FDA.
(CrystalTr. 303:1049, ECF No. 292; Smyth Tr. 3528, ECF No. 292.Before the prdND
meeting, Lightlake submitted a package to the FDA expressing concerns abdexdloggpment
of an intranasal naloxone product noting, “[t]here is little if any commercial iveerbr
developing a new nasal naloxone drug product” and that “because of its widespread use, it most
likely is not patentable because its use for opioid overdose is ‘obvioGsystal Tr.301:3-17;
302:14-20seeTX-3079.14.Y° Lightlake’s package noted “[t]herens question about the clinical
viability of nasal naloxone; it is arguably the perfect antidote, and has already achiestdube

of a prefered standard of care.” (Crystal Tr. 301:3-302:1; TX-3079.14.)

36TX-3079 is a letter from Lightlake to the FDA relating to Type BIpN® meeting information
package and attachmenSegeECF No. 338.) It was offered and entered into enak on
August 27, 2019.1d.)
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During the meeting, Lightlake discussed their plans to compare a 2mg dose of intranasal
naloxone with the FDAspproved 2mg intramuscular dose. ¢BB88.10.§' The FDA
recommended that Lightlakeomsider a higher dose of naloxone for their proposed intranasal
product. (Smyth Tr. 355:9-25; TX-3088.04.) Specifically, the FDA noted that:

[T]he populatior[pharmacokinetic] studies in the literature indicate

the relative bioavailability of 2mg naloxoreglministered in [the

intranasal] route is relatively poor in comparison to 2mg

administered via the [intramuscular] route. Therefore, as you intend

to use a 2mg [intramuscular] naloxone dose in the relative

bioavailability studyyou may need to consider increasing the dose

of your proposed product to achieve systemic exposure
(TX-3088.10)(emphasis added). The FDA further stated “[iJt would be acceptable if @ mor
concentrated naloxone product, or a higher dose of naloxone was needed to achievedle target
[pharmacokinetic] characteristics by the intranasal route.” (T=8088.04;
Smyth Tr.356:22-357:9.)Indeed, the FDA recognizedas a POSA would, that intranasal
administration has a lower bioavailability and, therefore, greater concentrat®nmeeded to
achieve comparable bioavailability with an injectable dose. The FDA did not expressaayns

about any side effects assted with a higher dose of naloxone. (Smyth Tr. 356:1-3, 357:6-9.)

F. Intranasal Naloxone Was Known to Be Safe and Efficacious, and Was Widely
Used Prior to March 16, 2015

Naloxone was initially approved for the treatment of opioid overdoses in 197haand
become widely used since its approval. (Smyth Tr. 328:31329:18, ECF N0.292 Illlum Tr.
576:19-23 ECF No0.293.) Todaynaloxone iscommonlyadministered by EMTs and other first
responders via intravenous injection, subcutaneous injection, irgcatau injection, and

intranasal administration.(Smyth Tr. 328:#15 329:312 |lllum Tr. 576:24577:3;

37 TX-3088 is a letter from FDA to Dr. Crystal enclosing May 24, 2012 meeting minGes. (
ECF No. 338.) It was offered and entered into evidence on August 27, RDL9. (
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577:24-578:21.)ndeed it is standard practice for emergency responders to carry naloxone to
reverse opioid overdoseS§deWermeling 201Article, TX-0052.)

Prior to March 16, 2015, naloxone was known to be “an extremely safe amdgt was
known in the prior art that naloxone could be administered intranag8ie Kerr 2009,
TX-0029.07% Smyth Tr. 340:12343:20; Merlin Tr. 16027, ECF No. 296
lllum Tr. 829:20-23 Intranasal administration was popular with EMS responders and laypeople
in the community setting because it was neédle and therefore did not pose the dangers
associated with exposed needles that injectable naloxone did. (Smyth T=1%6¢°The Kerr
2009 Reference stated, in relevant part, “naloxone administered via the [intraoasalls an
effective and safe intervention for the initial management of heroin overd8selX-0029.07;
Merlin Tr. 151:24-25.)

To administer naloxone intnasally, individuals utilized a MAD Kit which consisted of a
mucosal atomizer and a syringe of naloxone solution that had to be assembled prior to use.
(SmythTr. 329:16-19.) A MAD Kit was considered the “gold standard for [administration of]
intranasal nlxone.” (Merlinll Tr. 1448:24-1449:2 ECF No. 294.) Indeed, prior to the priority
date of the Patenis-Suit, naloxone was maesbmmonly used with a MAD Kit and such use was
found in emergency medical service protocols. (Mdtlifr. 1454:13; WilliamsTr. 1448:18-23,

1396:1823, ECF N0294.) Intranasal administration, however, was not limited to medical

38TX-0029 is the Kerr 2009 studys¢eECF No. 338.) It was offered and admitted into evidence
on August 26, 20191d.)

39 “[A] series of clinical studies have demonstrated that intranasal naloxorgs gyatientially
dangerous needle sticks and the riskiofembolism while maintaining potency and efficacy for
reversing respiratory depression due to opioid overdosget TX-3195.04.) Tx3195 is

“S. Leavitt. Intranasal naloxone for-abme opioid rescue. Pract. Pain Manag. 2010.” It was
offered and admitted into evidence on September 6, 2[iLP. (
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professionals and emergency services technicians. Prior to March 16, 2015, MAve{é
frequenly used by laypeople to administer intranasal naloxone in the community setting and MAD
devices were commonly distributed fauch community use. (Merlin Tr. 136:20;
Williams Tr. 1398:12-16.)

In light of the testimony giventdrial and the exhibits entered into evidence, the Court
findsby clear and convincing evidenckatbeforethe priority date of the Patenits-Suit,aPOSA
would have recognized therior art indicated that naloxone weasafe and efficacious when
adminisered intranasally.

G. Aptar UnitDose Device

The Aptar UnitDose Device is an FDBdpproved device thaadministersintranasal
medications in.00 or 200 microlitewolumes (Smyth Tr. 335:1721, ECF No. 292.) The Aptar
device was commercially available prior to March 16, 2015, and was not invented by the inventors
of the Patentin-Suit. (Majumdar Tr. 104¥=14, ECF No0.291) Narcan isalso not the first
intranasal medicain to use the Aptar UnitDose devicBefore the priority date of the
Patentsin-Suit, the Aptar device had been used wlithintranasalmigrainedrugsimmitrex and
Zomig, and also thentranasalnfluenza vaccingFluMist (Smyth Tr. 382:34; lllum Tr. 724:11—
725:1, ECF No. 29%eeTX-3007.08 (Djupesland).)

Prior to Narcan, intranasal naloxone was administered using a MAO WatMAD Kit
was FDAapproved to deliver injectable formulations intranasally. (Smyth Tr. 329:12A/%&h
used to administer naloxone, the MAD Kit had numerous drawbacks which were well known to a
POSA First, the dose of naloxone delivered by the MAD Wés an injectable dose that was
converted for intranasal administration and, therefore, was not optimized forasdtalelivery.

(Smyth Tr. 330:17-19).
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Second, the MAD Kit delivered too much fluid into a patient's nostrils.
(llum Tr. 830:2—-15.) When used to administer naloxone, the MAD Kit typically delivered a 2mg
dose in 2 milliliters of solution, with 1 milliliter being delivered to each nostril.
(Smyth Tr. 330:1#19; Merlin Il Tr. 1450:14-18, 1451:241452:3, 1474:221475:8, ECF No.
294) The humannostril, however, can only hold approximately 250 microliters of fluid.
(SmythTr. 330:26-24.) Excess fluid will either drip out of the patient’s nostrils or will go down
their throat and into their stomach. (lllum Tr. 597%2@9:2.) The medication contained in this
excesdluid is not absorbed into the blood stresma significant amountldq.) A POSA therefore,
would have been motivated to use a device that delivered a smaller volume of liquid.

Finally, the MAD Kit also had to be assembled priouse.(Smyth Tr. 329:22330:6.}°
This intermediary assembly step presented a significapédiment touse in the community
settingwhereindividuals lack medical training. (Williams Tr. 1432%) The shortcomings of the
MAD Kit were discussed at the 2012DA Meeting, with one physician noting that the
administration of naloxone “could be improved [] with a -@tep affordable FDApproved
intranasal delivery device.l[SeeTX-0047.117—.118; Smyth Tr. 336:18337:25.)A POSA,
therefore, would have been motivated to select a device that was as easyasopaossible.
(Williams Tr. 1432:25.)

By contrast, the Aptar UnitDose device delivers volumes of either 100 or 200 rersiolit

both of which are suitable for nasallidery. (Smyth Tr. 335:1#21.) It is an offtheshelf

4% During his testimony, Dr. Merlin demonstrated to the Court how to assemble a MADvKi¢ de
(SeeMerlin Tr. 134:25-135:25, ECF No. 296.)

41 TX-0047 is a transcript of the 2012 FDA Meeting, entitled “Role of Naloxone in Opioid
Overdose Fatality Prevention, dated Thursday, April 12, 2012, from 8:30am to 5:38peCf
No. 338.) It was offered and admitted into evidence on August 27, 2619. (
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commercially available product that is gemed and requires no assembly.
(Smyth Tr. 333:223.) Djupesland specifically recommended the Aptar UnitDose device for
indications that require sporadic use, which is how naloxone is administered.
(Smyth Tr. 380:14381:13.)indeed, prior to March 16, 2015, AntiOp selected the Aptar UnitDose
device for wuse with the intranasal naloxone product they were developing.
(MMlum Tr. 735:10-736:23see alsa X-0057.04, .06, .16-.23.)

In light of the testimony given at trial and the exhibits entered into evidence, the Court
findsby clear and convincing evidendkatbeforethe priority date of the PatenitsSuit,aPOSA
would have recognized the limitations of the MAD Kit and been motivated to select the Apta
UnitDose device when developing an improved intranasal naloxone product for community use.

H. A POSA Would Have Thought a4 Milligram Intranasal DoseWas Safe and

Would Have Preferred a Higher Initial Dose of Naloxone in the Community
Setting

Prior to March 16, 2015, naloxone was known to be “an extremely safé (lBaegKerr
2009, TX29.07; Smyth Tr. 340:1843:2Q ECF No. 292; Merlin Tr. 160:Z, ECF No. 296Illum
Tr. 829:26-23 ECF No. 293; Williams Tr. 1432:1019, ECF No. 294 The prescribing
information on the FDA-approved injectable form of naloxone states, in relevant part:

An initial dose of 0.4 to 2 milligrams of naloxone hydrochloride may
be administered ntravenously. If the desired degree of
counteraction and improvement in respiratory functions is not
obtained, it may be repeated attoZ3-minute intervals. If no
response is observed after 10 milligrams of naloxone hydrochloride
has been administeredgetliagnosis of narcotimduced or partial
narcoticinduced toxicity should be questioned.
(TX-3079.55; Smyth Tr. 327-828:6.)The prescribing information does not set an upper limit on

the amount of naloxone that should be administered but notes tinatpidtient does not respond

after 10mg, the diagnosis of opioid overdose should be reconsidered. (Smyth Tr-328:89
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The prior art indicated that naloxone could be administered safely in a doses of 0.5mg to 20mg.
(SeeStrang, Tx0054.412% Smyth Tr. 36226, 402:9-12.)Among the initial doses recommended
by Strang was an initial dose of 4mg. (Smyth Tr. 3691Bl) APOSAwould alsohave known
that there was no single effective dose that would work for all patients and thdtedmlase of
4mg would not be sufficient for some patients. (Williams Tr. 1405:1-15, 1418:19-1419:7.)
1. The 2012 FDA Meeting

The general purpose of the 2012 FDA Meeting was “to promote or encourage the industry
to develop an intranasal naloxone product that could be A-&iproved.”
(Smyth Tr. 336:24337:3 ECF No. 292.) The FDA provided attendees with insights into the
regulatory approval process and discussed “what it would take to develop ansadtfarma [of
naloxone].” (TX0047.14; Smyth Tr. 336:%+20.)Part of the focus of the meeting was comparing
the bioavailability of an intranasal naloxone product with the already approved intravedous a
intramuscular injectable products. (Smyth Tr. 33800:10; TX0047.167.)The FDA noted that,
for an intranasataloxone product, “the idea is to start off with a product that can provide exposure
at leastcomparable to what's been approved.” (0847.172;see als&Smyth Tr. 338:2400:10
(emphasis added)The FDA also noted that they were not overly concerned @heusafety
implications of a higher dose of naloxone because it is known to be a relatively safe drug.

(TX-0047.172; Smyth Tr. 339:13-340:9.)

42TX-0054 is the Strang referenc8eECF No. 338.) It was offered and admitted into evidence
on August 27, 20191d.)
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2. Naloxone Has a Lower Bioavailabilty When Administered
Intranasally Compared to Intramuscular or Intravenous
Administration

Prior to March 2015, a POSA would have known that naloxone has a lower bioavailability
when administered intranasally compared to when it is administered in anblgatdadbecause
anintranasal dose must first be absorbed through the nasal mucosa prior to be absorbed into the
bloodstream. (Smyth Tr. 344:2345:2 ECF No. 292; lllum Tr. 648:4649:4 ECF No. 293
Intranasal naloxone, therefore, requires a higher dose of naloxone tveadhe same
bioavailability as an intravenous dose. (Williams Tr. 14191220:7 ECF No. 299 In Adapt’s
Narcan NDA, they noted that with intranasal dositige appropriate dose [of naloxone] may be
2mg or 4mg to achieve equivalent effects as that observed with [a] 1mg or 2mg [intramuscula
dose of] naloxone.” (TX-3052.17.)

The prior art also indicated that patients who received intranasal naloxone in doses of
0.4mg to 2mg more often required redosing compared to patients who received an intramuscular
dose. (Merlin Tr. 152:1015, 154:1#22, 183:513, 234:1217, ECF No. 296see alsderr 2009.)

There have been no clinical studies, however, concerning the exact timing ofonddeminister

a second dose to a patient who is not responding to a low indide.
(Williams Tr. 1410:261411:3.) The time delay inherent in redosing poses significant health risks
to a patient, including brain damage and death. (Merlin Tr. 386:3Adapt noted that the prior

art discussed these risks in their ND8e€TX-3052.16—.17% The timerelated risks associated

with redosing are exacerbated in the community setting where naloxone is adnuirigteae

layperson instead of a trained medical professional. (Merlih39:.2-10, 160:2+161:4.) Adapt’'s

43TX-3052 is NDA 208411 for Narcan (naloxone hydrochloride) nasal sBag=CF No. 338.)
It was offered on August 28, 2019, and entered into evidence on August 29,1@019. (
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NDA admits tha in the community setting, individuals are often unsure when -tose.
(TX-3052.24.) Prior to March 2015,ROSAwould have known that a layperson using a MAD
Kit to administer a 2mg dose of intranasal naloxone had-ttiose nearly half of the time.
(MMlum Tr. 635:11636:24;seeTX-0051 Walley 2013 (noting that 48% of cases in the study
required a second 2mg dose of naloxone).)

3. A POSA Would Have Preferred a Higher Initial Dose in the
Community Setting

Prior to March 2015, a POSA would have preferred a higher initialafosdoxonen the

community setting(1) to keep treatment simple for a layperson to admini¢3ito avoid the

dangers of re-dosingnd(3) because a layperson may lack training in rescue breathing and lacks

the additimal tools to combat opioid overdoses inherent in a hospital or EMS setting. (Merlin Tr.
159:22160:1, 165:27, ECF No. 296Merlin Il Tr. 1453:9417, 1463:48, 1463:231464:17ECF
No. 294 Williams Tr. 1416:3+1418:17, ECF No. 294; lllum Tr. 837:12-ZHCFNo. 293.)

In a hospital setting, administering naloxone “low and slow” is generally prefercaddee
of the resources and therapeutic objectives inherent in such a treatment settrhg. |(Me.
1464:1214, 1465:#1466:1.)Physicians and nurses in aspdal setting can safely administer
naloxone intravenouslgue to the nature of the environmeid. ((463:9-17.) However, a POSA

would have understood that intranasal naloxone is more appropriate for the commungy sett

(Id. 1463:4-8.)in addition to often lacking training in rescue breathing and chest compressions,

Walley 2013 found that only 33% of participants called emergency services when fated wit
suspected overdose. (Williams Tr. 1416:418:17 seeTX-0051 (Walley 2013) The emergence

of more potent opioids, such as fentanyl, would also have led a POSA to prefer a htghier ini

dose. (Merlin Tr. 125:1€3.) Indeed, a higher dose of naloxone is required to reverse the effects
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of more potent opioidsld.) Prior to 2015, 4mg intranasal doses of naloxone were administered
via a MAD Kit to reverse the effects of higher potency opioildk.150:12-151:3.)

4, A POSA Would Have Known that the Benefits of a Higher Initial Dose
Outweighed the Concerns About Withdrawal Side Effects

When treating a suspected opioid overdose, the priority is to restore breathing as quickly
as possible. (Merliffr. 128:16-129:11ECF No. 296 After a patient loses respiratory function,
brain damage will begin to occur within three to five minutes. (Williams Tr. 1442115
ECFNo. 294) A POSA, therefore, would understand that administering a higher initial dose to
ensure the restoration of breathing functiath the potential of withdrawal side effectgas
preferable to administering a low initial dose and the corresponding -teteged risks.

(Id. 1466:2-9.Adapt’'s own NDAevenacknowledged this, stating, in relevant part,

While it is possible to induce a rapid opioid withdrawal in tolerant

patientsthis is more ofin unpleasant experience and not typically

life-threatening or high enough risk to &fét the benefit of naloxone

use to stop symptoms of overddsés also possible that additional

doses may be needed to properly treat an opioid overdose situation

and as such more than one administration of [n]aloxone is

sometimes required.
(TX-3052.07(emphasis added)Administering a less than effective dose of naloxone will result
in a patient suffering prolonged respiratory depression, which risks the loss of hearteat, br
damage, and even death. (Merlin Tr. 1298 138:12139:1, 160:1414.) A low dose of
naloxone may also fail to return some patients to consciousness. (lllum Tr—-B36:7
ECFNo. 293.)

Dr. Smyth testified that, based on the discussion at the 2012 FDA Meeting, a POSA would
not have been discouraged from using a higher dbasaloxoneto reverse an opioid overdose.

(Smyth Tr. 343:1323 ECF No. 292 In a 2012 article published in the New England Journal of

Medicine, Dr. Edward Boyer discussed an algorithm for treating opioid overdoses in a hospital
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setting. (Merlin Tr. 141:20144:9, TX0017.06.) Dr. Boyer’s algorithm recommended increasing
intravenous doses up to a total of 15mg if the initial dose is not successful at reversirggdbse.

(Id.) The Boyer article recommended an initial 0.5mg intravenous dose, a second dose of 2mg if
the patient does not respond to the initial dose, and then a third dose of 4mg if the paiilent is st
not responding. (lllum Tr. 834:313, TX-0017.06.}* The prior art also did not discourage or rule

out a dose greater than 2mg. (Smiythr. 1252:5-18.)

Indeed, Naloxone was known to be a safe medication, even when administered in higher
doses. (Merlin Tr. 161:15-23; Smyth Tr. 340:12—-343:20; lllum Tr. 580:3FH& klinical experts
present at the 2012 FDA Meeting made similar statements, with Dr. Termasfesspr at the
University of Washington stating thadoses of naloxone “700 times as much as the indicated
dose” had been giving to healthy patients wdubsequentlysuffered no adverse effects.
(SmythTr. 340:12-343:20; TX0047.59.)Dr. Merlin, discussing the research Df. Lewis
Goldfrank whom he characterized as “probably the most higisgected toxicologist in the
world,” testified that the prior art indicated that “complications attributed to naéoxo . were
erroneous or at most extremely rare.” (Merlin Tr. 161:15-162:2.) Adapt’'s NDA shetied t

The most common dose of [intramuscular] in most efficacy studies
in the literature is approximately 2 milligrams, aneuse studies
confirmed that doses of 2 milligrams or greater were typically used
to control opioid overdose in subjects with mild to mde
respiratory depression. . . Other studies with [intramuscular]

naloxone demonstrate that doses up to 10 milligrams would improve
efficacy with little to no increase in risk to subjects.

44 TX-0017 is a 2012 article written by Dr. Edward Boyer, entitled “Management of Opioid
Analgesic Overdose."SeeECF No. 338.) It was offered and admitted into evidence on August
26, 2019.1d.)
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(Mlum Tr. 841:3-10 838:14-24, TX-3052.23.)Indeed Thomas Egres testified that he had
administered naloxone “hundreds of times” and could “recall about six” patients who eggerie
withdrawal symptoms. (Begres Tr. 1226:5-16, ECF No. 295.)

The prior art indicated that withdrawal symptoms froafoxone tend to dissipate within
thirty to sixty minutes because the drug has a relatively shortlifalf(See TX-0053.08
(Wermeling2015).f° The most common side effects associated with withdrawal are sweating,
difficulty seeing, problems breathing, and diarrhea. (Merlin Tr. 2849 The Loimer 1994
reference tested a 1mg dose of intranasal naloxone on prisoners who were opioid dkicts ra
than overdose patients. (lllum Tr. 588:889:14.) Loimer reported withdrawal symptoms
including “uncontrollable yawning, running nose, lacrimation, profuse sweating, shivering,
abdominal cramps, piloerection, hand tremors, muscular twitches, restiesameés/omiting.”

(Id. 847:13-24; TX-0032.03.36 Symptoms of withdrawal are often difficult to untangle frora th
patient’s underlying toxicity. IndeetlVermeling 2013 states “[i]t is difficult to separate out opioid
overdose effects concurrent-taoxicant effects (benzodiazepines, ethanol, etc.) from naloxone
effects, from the underlying hypoxia/hypercarbia and subsequent reversak3108X10";

lllum Tr. 848:21-849:12.)

45TX-0053 is a 2015 Wermeling article entitled, “Review of naloxone safety for opioid overdose:
practical considerations for new technology and expanded public ac&=sEGF No. 338.) It
was offered on August 28, 2019 and admitted into evidence on August 29,18019. (

46 TX-0032 is the 1994 Loimer reference, entitled “Nasal adtnation of naloxone is as effective
as the intravenous route in opiate addictSegECF No. 338.) It was offered on August 26, 2019
and was admitted into evidence August 27, 20i0) (

47TX-3108 is an exhibit described as “Daniel P. Wermeling, A Response to the Opioid Overdose
Epidemic: Naloxone Nasay SpraySdeECF No. 338.) It was offered on August 26, 2019 and
was admitted into evidence on August 27, 2008) (
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Withdrawal symptoms are also not unique to higher doses of naloxone and have been
observed in patients receiving doses of naloxone as low as 0.4mg. (lllum Tr.-5EB8Z3
590:8-22, 596:23-597:9The FDA did not require that Adapt conduct studies on whether Narcan
had fewer withdrawal effects compared to other 4mg doses of nalexothero evidence was
presented to the Court to that effedtl. (855:16-856:15.)Narcan’s own label was about the
possibility of severe opioid withdrawakith the same potential side effects listed for the 2mg and
4mg doses.ld. 856:1921; Merlin Tr. 162:5-163:8; TX-3013.01, .05.07.)® Wermeling 2015
also indicated that studies comparing intranasal and intramuscular naloxone found “no major
adverse events in either group” and that such adverse events were “describeld.’as
(TX0053.07.)

In light of the testimony given at trial and the exhibits entered into evidence, the Court
findsby clear and convincing evidendkatbeforethe priority date of the Patenits-Suit,a POSA
would have thought ag intranasal dose was safe and would have preferred a higher initial dose
of naloxone in the community setting.

l. The Inclusion of BZK, EDTA, Hydrochloric Acid, and Sodium Chloride

Prior to 2015, intranasal naloxone was administered via a MAD Kit wdookerted an
injectable dose into one suitable for nasal administration. However, assg¢id@lsove, this dose
was not optimized for nasal administration. (Smyth Tr. 32830:6 ECF No. 292
lllum Tr. 830:2-15 ECF No. 293 A POSAwho was developing an intranasal naloxone product
would, therefore, have been motivated to optimize their formulation for nasal geliver

(SmythTr. 329:22-330:6.)Strang noted that “[tlypical pharmaceutical excipients used in

48 TX-3013 is described as “Revised Narcan (Naloxone Hydrochloride) Nasal Spregbitrgs
Information.” (SeeECF No. 338.) It was offered and admitted into evidence on August 26, 2019.

(1d.)
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intranasal formulations ardenown to the skilled person and can be used for the formulations
according to the present invention.” (A0054.34; Smyth Tr. 372:2373:15.)A POSA would
know that “intranasal formulations generally have certain characteristicaki® ttlem acceptable
and tolerable in the nose, things like the tonicity and pH.” (Smyth Tr. 345:16-18.)

Tonicity measures the “saltiness or the strength of the solutitth.’345:19-346:23
Intranasal formulations seek to match the tonicity of the medication with that ofg¢be(dg If
these values are not similar it can cause nasal irritatahip Irftranasal products are known to be
“isotonic or slightly hypertonic” andftenrequire a tonicity agentld.) Prior to the priority date
of the Patentin-Suit, sodium chloride was a known tonicity agent and was listed in the Handbook
of Pharmaceutical Excipients. (Majumdar Tr. 103%1%) ECF No. 291.)The Court finds,
therefore, thad POSA would havaesed sodim chlorideas a tonicity agenih a nasal formulation.

Similarly, an intranasal formulation with an unbalanced pH can cause ndsdalonr
(Smyth Tr. 347:26.) The typical pH of an intranasal product ranges fromB@&n a scale of 1
to14. (d. 347: 2-17.) The pH of an intranasal product is commonly adjusted and can be
optimized with repeated experimentatidd. 847:18-21.) The Court finds, therefore, tlEPOSA
would have used hydrochloric acid to adjust the pH of a nasal formulation.

Preservaties are commonly used in intranasal formulations and prior to the priority date
of the Patentén-Suit, it wasregularpractice to optimize the amount of preservatives for intranasal
use. (d. 348:22-349:2; lllum Tr. 807:425.)Before March 2015, BZK was commonly used as a
preservative and had been used in over 2@®@&nasal products. (Smyth Tr. 382:BB3:3;
lllum Tr. 776:20-23, 777:5-8; Majumdar Tr. 1034:17-2imor Zahavi testified that Teva used

BZK in “each and every one of [its] nasal programs, [because] it is stable and well known.”
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(ZahaviTr. 66:18-23, ECF No. 296.) The Court finds, therefore, that a POSA would have been
motivated to sele@nd use BZK aa preservative for an intranasal naloxone formulation.

Prior to March 2015, it was known in the prior art that naloxone was subject to degradation
in the form of oxidation. (Smyth Tr. 349:83.) It was common to stabilize naloxone with a
chelating agent.(ld. 349:14350:12.) Chelating agents slow the oxidation of naloxone.
(Id. 350:1-7.)EDTA was a known stabilizer in pharmaceutical formulations prior to the priority
date of the Patenis-Suit and was listed in the Handbook of Pharmaceutical Excipsents
chelating agent. (lllum Tr. 805:307; Majumdar 10354-17.) In fact, EDTA was also a known
stabilizer for naloxone formulationdd(; see alscSmyth Tr. 378:919.) It was also known that
EDTA could be used with BZK in intranasal formulations to increase their padser effects.
(MMlum Tr. 805:8-806:6; Smyth Tr. 378:99, 43:25-431:20.The Court finds, therefore, that a
POSA would have been motivated to sebead use EDTA as a stabilizing agent for an intranasal
naloxone formulation.

In light of the testimony given at trial and the exhibits entered into evidence, the Court
findsby clear and convincing evidendkatbeforethe priority date of the Patenits-Suit, aPOSA
would have optimized naloxone for intranasal administration and found it obvious to use sodium
chloride, hydrochloric acid, BZK, and EDTA.

J. The Prior Art Renders the Asserted Claims of thePatentsin-Suit Obvious

For economy, the Court incorporates by reference the detailed descriptions of the prior a
it described in section Il.Esupra For the reasons described below, the Court finds, by clear and
convincing evidencehat theasserted claims of tHeatentan-Suit are rendered obvious by the

prior art.
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1. The Strang / Kulkarni / Djupesland Combination

The Court finds thasserted claims of tHeatentsan-Suit are obvious in light of the Strang
/ Kulkarni / Djupesland combination.

Strang discloses an intranasal form of naloxone formulated for the treatmenbiof opi
overdoses. (Smyth Tr. 3643, 385:4-21, ECF No. 292; T>X0054.02, .13.) He describes a need
“for naloxone dosage form which can easily be administered to drug addicts suffermg fr
overdosing by medically untrained subjects, e.g., by family members or other careers.”
(SmythTr. 367:18-22; TX-0054.04, .56.) He recommended a rdutidetional nasal spray as the
preferred form of the intranasal dosage. {0064.34.) Strang stated “[p]referably, the dosing unit
of the intranasal dosage form as claimed herein is administered to a singleTiastripreferably,
the aboveamentioned amount of naloxone or a pharmaceutically acceptable salt thereof isgprovide
by administration to one nostril.” (TX-0054.07; Smyth Tr. 386:4-23.)

Djupesland states that drugs “intended for single administration or sporadic use and where
tight control of the dose and formulation is of particular importance, sdage or dualose spray
devices are preferred (www.aptar.com).” (Smyth3B6:4—-388:7; TX-3007.07.) Djupesland also
notes that these preferred devices could be operated with one hand.
(Smyth Tr. 386:4—-388:7X-3007.08.)

Strang noted that the volume of liquid delivered to the nostril should be less than 250
microliters and spefically preferred volumes of 50, 100, 150, and 200 microliters.
(SmythTr. 386:4-388:7; TX0054.07.) The device described by Djupesland is filled with 125
microliters of solution and administers a dose consisting of 100 microliters of flhidh ws

delivered in a single actuation. (Smyth Tr. 386:4-388X-3007.08.)
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A confidence interval is a measure of the “margin of error or the reljabflia particular
device.” (Smyth Tr. 390:2618.)A confidence interval of plus or minus 2.5% per actuation, which
is found in the Patenis-Suit, is “an inherent feature of the Aptar UnitDose device.”
(Id. 390:10-393:19.The structural features of the Aptar UnitDose, including a reservoir, piston,
ard swirl chamber, are features of the device discussed by Djupesthrg8§:8—390:10.)

Strang states that “[i]t can be preferred to start with an amount equivalent to 4mg” of
naloxone. Id. 369:11-18, 393:20-394:20; lllum Tr. 664:6—8, ECF No.; 293:0054.30.) Strang
estimated that an intranasal dose of 3mg to 4mg would be bioequivalent to thepp&ed 1mg
injectable dose. (Smyth Tr. 393:20-394:20; TX-0054.49.) The Court finds that a POSA would be
motivated to select a 4mg intranasal dose of naloxomaatch the bioavailability of the 1mg
injectable dose.

As to the tonicity agent, Strang describes a solution that has “[sodium chloride] iagurifi
water at a concentration of about 1.0% weight/volume, most preferably [sodium dhioride
purified waterat concentration of about 0.9% weight/volume.” (Smyth Tr. 39439%:23;
TX-0054.10.)The Court finds that a POSA could arrive at the range of sodium chloride @laime
by the Patentgi-Suitthrough routine optimization. (Smyth Tr. 394:21-395:23.)

As to thre pH of the formulation, Strang prefers a pH that is less than or equal to 5.5, and
Strang and Kulkarni specifically discuss wusing hydrochloric acid as an agent.
(Smyth Tr. 395:24-396:22; TX-0054.10; TX-3103.04.)

As to the use of BZK as a preservative, Strang generally describes typicabpbatical
excipients used in intranasal formulations. (Smyth 37823:15; TX0054.34.) Kulkarni
discusses specific preservatives that can be used to stabilize a nasal formuratiom detaibnd

discloses a ramgof BZK with an upper limit of 0.119%. (Smyihr. 397:3—-11.)The Court finds
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that a POSA could arrive at the range of BZK claimed by the PateBusit through routine
optimization.(ld.)

As to the use of EDTA, Kulkarni states a concentration of 0.5&D3fA and describes
using hydrochloric acid to adjust the pH of the formulation. (Smyth Tr. 397:12-25; TX-3103.04.)
As with the other pharmaceutical excipients, the Court finds a POSA could artive range of
EDTA claimed in the Patenta-Suit throughroutine optimization.

In light of the prior artCourt finds, by clear and convincing evideticat aPOSAwould
have been motivated to combine Strang, Djupesland, and Kulkarni and would have had a
reasonable expectation of success in arriving at an improved intranasal najprooet.
(SmythTr. 383:4-9.)

2. The Davies / Kerr 2009 Kerr Formulation / Bahal Combination

Alternatively, the Court finds thasserted claims of tieatentdan-Suit are obvious in light
of the Davies / Kerr 2009, KeFormulation / Bahal combination.

Davies discusses formulations and devices that can be used to treat opioid overdoses and
states that while intravenous administration is the standard method of @drnmgisaloxone, it
poses significant difficulties in hcommunity setting where naloxone is likely to be administered
by individuals lacking medical trainingSmyth Tr. 398:3—-399:23 ECF No. 292TX-3109.01.)
Davies teachethat intranasal naloxone “can be given quickly and effectively without the need for
the firstaider to find a blood vessel and give an intravenous injection.” (Smyt00r4—14;
TX-3109.08.)

Davies describes the optimal device for administering intedmagoxone to be “[a] spray
applicator.” (Smyth Tr. 399:H15, 400:4401:5; Illum Tr. 702:2-703:8 ECF No. 293

TX-3109.01.) Hestatesthat “suitable spray applicators are preferably sHige devices.”
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(SmythTr. 400:4401:5; TX3109.04.)The device described in Davies is actuatable with a single
hand. (d. 411:10-48; TX-3109.07.)t delivers a volume of liquid between 20 and 100 microliters.
(Id. 401:646; TX-3109.04—.05.Adapt argues that the device in Davies is different from the Aptar
UnitDose device in notable ways and, accordingly, a POSA would not read Davies and be
motivated to select the Aptar devic&e€ECF No. 287 {f 1/¥5.) Specifically, the device in
Davieslacked a canula and failed to provide information relating to reservoir volachéha
accuracy of the sprayld() The Court finds these arguments unconvincing aasDr. Smyth’s
testimony on this subject persuasii2e. Smyth testified that becauseetAptar UnitDose device
was readily available on the market, a POSA would have been motivated to ukerithrah
attempt to modify the device in Davies. (Smyth Tr. 4342.) A confidence interval of plus or
minus 2.5% per actuation, which is foundhe Patentsn-Suit, is “an inherent feature of the Aptar
UnitDose device.”lfl. 390:10-393:19.) The structural features of the Aptar UnitDose, including
a reservoir, piston, and swirl chamber, are features of the device discusseddsy Davi

As to the dose of naloxone, Davies describes a range of 0.2mg to 5.0mg as being
appropriate. Ifl. 402:9-12; lllum Tr. 705:913; TX-3109.05.) The Patents-Suit note that this
range is disclosed by DavieSdeTX-0002.10; TX0004.10.)The range of doses disclosed by
Davies, combined with the volume disclosed by Davies, would result in a concentrated dose of
naloxone. (Smyth Il Tr. 1253:1-1254.6, ECF No. 295.)

As to a tonicity agent, the Kerr Formulation used sodium chloride. (Smyth Tr. 415.13-23;
TX-3098.01.Both Davies and Kerr discuss a sodium chloride concentration between 0.2 to 1.2mg
per 100 microliters of solutionSMmyth Tr.415:13-23.) The Court finds that a POSA could arrive
at the range claimed in the PatemsSuit throughroutine optimization and experimentation.

(Id. 415:24-416:11.)
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Bahal preferred formulations that included sodium chloride as a tonicity agent and
hydrochloric acido adjust the pH of the solutio(id.) Kerr also used hydrochloric acidd() The
Court finds that a POSA could arrive at the range claimed in the Ratesust through routine
optimization and experimentation.

The Kerr Formulation used BZKId; 416:12-25.) Davies also states that formulation
should have a slightly acidic pH and uses BZK as a preservative in one of his formulations.
(Id. 402:20403:7; TX3109.05-.06.)The Court finds that a POSA could arrive at the range
claimed in the Patenisa-Suit through routine optimization and experimentation.

Bahal stated that the “addition of a chelating agent, su¢BEA], to the commercial
formulation prevents naloxone degradation, even in the presence of oxygen and attriagtoc
(Smyth Tr. 407:26408:1; TX3009.10.) Bahal preferred a range of 0.0001% to 1.0%.
(SmythTr. 408:2-4; TX-3009.10.)

In light of the prior artCourt finds, by clear and convincing evidenitgt aPOSAwould
have been motivated to combine Davies, Kerr 2009 / Kerr Formulation and Bahal and would have
had a reasonable expectation of success in arriving at an improved intranasal naloxorte produc
(Smyth Tr. 408:11-24.)

3. The Prior Art as a Whole Does Not Teach Away from Usin@ZK as a
Preservative in Intranasal Naloxone Formulations

Adapt arguesthe prior art, particularly Wyse, taught away from using BZK as a
preservative in intranasal naloxone formulations and, therefore, a POSA would have hadmave
moativated to select it for their formulation. For the reasons discussed in detail, teé Court
finds this argument unconvincing. Ratheiie Court finds that, taken as a whole, the prior art did

not teach away from using BZK and indeed BZK was commonly used in nasal formulations.
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As discussed above, BZK is perhaps the most commonlyassadoreservative in nasal

formulations and has been used in over 200 intranasal products. (Smyth Il Tr. 3$281:16
ECFNo. 295; Smyth Tr.427:23-429:1 ECF No. 292 lllum Tr. 777:5-8, ECF No. 293
Djupeslandstatedthat more recent human studies found that BZK is safe andtaletlated for
chronic use. (Smyth Tr. 427:2329:1 TX-3007.05.° Naloxone is a medication that is ddse
sporadically, leading a POSA to conclude that its safety profile would improve wihasuse.
(Id.) The Handbook of Pharmaceutical Excipients states that BZK concentratioeebé&hw02%
and 0.02% are commonly used in intranasal formulations. (Smyth Tr~230y The Handbook
also mentions that BZK isften used in conjunction with EDTAIq. 430:25-431:2Q see also
TX-3102.04.)

BZK frequently appears in the priart as a stabilizing agent in intranasal naloxone
formulations. Davies discusses a formulation using BZK and did not express any concerns about
that formulation’s stability. (Smyth Tr. 4278; lllum Tr. 700:18-20; seeTX-3109.7° The Kerr
Formulation used a 0.01% concentration of BZK. (Smyth Tr. 4A7:9lllum Tr. 613:23614:9;
seeTX-3098.01.5* Dr. Kerr purchased 200 dosefsher formulation for use in her 48onth study
and ultimately used 80 doses, each of which was effective at reversing opioid overdose.

(Smythll Tr. 1282:18-1284:11TX-3098.) The Court agrees with Dr. Smyth that a POSA would

49 TX-3007 is described as, “Per Gisle Djupesland, ‘Nasal drug delivery devices: Ehstiast
and performance in a clinical perspectiva review.” (SeeECF No. 338.) It was offered and
admitted into evidence on August 27, 2018.)(

50 TX-3109 is international patent application no. WO 2000/06275&eECF No. 338.) It was
offered and admitted on August 27, 2018.)(

51 TX-3098 is a facsimile from R. Kimpton to D. Kerr relating to naloxone intranasal 8. (
ECF No. 338.) It was offered and admitted into evidence on August 27, 2D)9. (
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have inferred that the formulation was stable for thatnb®th period. $ee id). Dr. lllum agreed
that the Kerr Formulation would have been stable for at least one month. (Illum Tr. 805:2-9.)

Dr. Wyse filed his patent application on December 19, 2014, but it was not published and
publicly availableuntil June 25, 2015.See TX-0048.01.5> Wyse conducted a preliminary
screening study onineteendifferent naloxone formulations, combined with various excipients
(Smyth Tr. 423:315.) A screening study is “a study conducted early on in your formulation
development to identify potential formulations that could be used, [and] ingredients tiiabeoul
used in your formulation.”ld.) The study also included the statement that “formulations were at
pH of 5.0[] to accelerate degradatiorSeElr X-0048.22.) Because Wyse’s study was a preliminary
one, a POSA would understand that it was not a “rigorous or controlled study.”
(Smyth Tr. 424:1620.) Wyse also did not test his formulations that contained BZK to determine
the cause of the degradatioid.(424:21425:6, 426:2225.) Wyse’s formulations that showed
degradation when BZK was used as a preservative showed similar degradatiomemizg|
alcohol was used as a preservative instead. (Illum Tr. 796:22—-798&1/X-0048.22—.24.)

The concentration of BZK used by Wyse was also significantly higher than the amount
used in every other FDApproved intranasal product. (Smyth Tr. 423;lllum Tr. 802:3+16.)

Wyse used a formulation containing a 0.125% concentration of BZK, which is 8.5 times higher
than the concentration used iretRatentsn-Suit. (Smyth Tr. 422:224; Illum Tr. 801:2325,
803:5416.) A POSA would have understood from Wyse that high concentrations of BZK can cause
naloxone to degrade but would not have been dissuaded from using BZK in naloxone formulations

in a lower dose. (Smyth Tr. 426:13-19.)

52 TX-0048 is the Wyse reference; U.S. Patent No. 9,192, 58@ECF No. 338.)t was offered
on August 26, 2019 and admitted into evidence on August 27, 2619. (
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Subsequent studies also cast doubt on the viability of Wyse’s preliminary conclusions.
Indeed, Wyse stated that BZK causes instability in a naloxone formulation, howevedi¥/ymt
conduct any additional rigorous testing of this result. (Smyth 1I Tr. 1B48479:11;
lllum Tr. 801:4-21;5eeTX-0048.23.) Wyse also came to the preliminary conclusion that methyl
paraben was an “acceptable” preservative to use with naloxone formulations.
(Smyth Tr. 425:#12; TX-0048.23.) “Hovever later studies indicated that common preservative|[]
methyl paraben. .[was] found to relatively negatively impact the formulation.3eé
TX-0048.23; Smyth Tr. 425:10-426:9; lllum Tr. 801:8-21.)

Given that Wyse conducted no further studies relating to his BZK conclusion, the Court
accords his findings lesser weight than the other prior art in this Adddionally, Dr. Illum
admitted there waso prior art before Wyse that taught away from the use of BZK due to stability
issues withnaloxone. (lllum Tr. 786:1&2; 788:1224.) The Court, accordingly findgy clear

and convincing evidence, that the prior art as a whole did not teach away fronBdA&ingith

naloxone.
K. Plaintiffs Fail to Show Any Secondary Considerations of Nonobviousnggo
Support Patentability Sufficient to Overcome Teva’s Prima Facie Showim of
Obviousness

In light of the testimony given at trial and the exhibits entered into evidenckefgdsons
set forth below, the Court finds that Adapt has failed to show any secondary considerations of
nonobviousness sufficient to overcome Teva’s prima facie case.
1. UnexpectedResults
Adapt rests much of its argument regarding unexpected results by comparing the
Patentsin-Suit to the formulation in WyseS€eECF Na 287 1 224242.) Dr. lllum testified that

Wyse is the closest prior art to the PatentSuit and that the claimed invention is unexpectedly

67



Case 2:16-cv-07721-BRM-JAD Document 344 Filed 06/22/20 Page 68 of 97 PagelD: 10538

stable relative to the Wyse formulations. (lllum Tr. 6628 773:14774:13, ECF No. 293.)
Adapt asserts that the bioavailability of the claimed invention is significantly gtbatethat of
the Wyse formulation, and contends a POSA would have fothat unexpected.
(Mlum Tr. 764:24-765:2; see alsoECF No. 287 | 232.) The Court finds these arguments
unconvincing.

First, the AntiOp formulation, which was based on the Wyse patent, contained “édric ac
[EDTA], benzyl alcohol, sodium chloride, purified water, and either hydrochlorita sodium
hydroxide.” (Smyth Il Tr. 1269:316 ECF No. 295 By contrast, thePatentsn-Suit contain
EDTA, BZK, sodium chloride, and hydrochloric acittl.(1269:1722.) Dr. Smyth testified that a
POSAwould expect the use of BZKnstead of citric acid and benzyl alcohaould affect the
bioavailability of theformulation. (d. 1269:24-1270:11.Jhis is because BZK is a permeation
enhancer, which is a pharmaceutical excipient “that is utilized to cause a drug &atgennore
readily across a membrane, like the nasal mucolsh.1270:1649.) The Patentm-Suit identify
BZK as a permeation enhancer in their formulatiolts.1271:1-1272:3.) Dr. Smyth testifiede
has over twenty years of experience working with permeation enhancers and that paocho M
2015, it was “welknown” that BZK was used a permeation enhanchkt. 1270:16-25,
1271:25-1272:3.Yhe Court agrees with Dr. Smyth and finds th&®@SAwould expect that
changing the excipients used in a formulation would affect its bioavailability. Iecreas
bioavailability relative to the Wyse formulatiptherefore, is not an unexpected result.

Adapt also argues that then& values of the Patents-Suit are significantly higher than
that of the Wyse formulations and tha?@SAwould have found that unexpected. (ECF No. 287
11 234-35; lllum Tr. 766:9-767:14.) On cross examination, however, Dr. Illum admitted she was

not aware of any study that had shown a highgs Calue correlated with greater therapeutic
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effect. (lllum Tr. 814:23815:14.)The Court, therefore, does not find this to be evidence of an
unexpected result.

Adapt contends that the increased Hiédf of the Patentén-Suit, relative to the Wyse
formulation, would have been unexpected to POSA (ECF No. 287 11 23@&7;
lllum Tr. 768:18-769:1j Dr. Smyth testified that the hdlfe reported in both the PatertsSuit
and in Wyse was “variable” and that “the range of-hidfthat Wyse discloses overlaps the range
that is disclosed in the [PateatsSuit]” (Smyth Il Tr. 12753-19.) He stated that #OSA
therefore, would not have found the difference in-htdfto be significantDr. Smyth alsmoted
a POSA would understand thdifferences in patient populations and how the formulations were
administered would also account that variability (Id. 1275:3-1276:22 [pr. Smyth noted, for
example, thatWyse had his subjestipright, standing” when administering naloxdménereas
in the [Patentdan-Suit], the subjects [that] were lying down for an houtd.) This difference
could affect how the medication was absorbed and, accordingly, its pharmacokinetitiggope
(Id.) The Court, therefore, does not find this to be evidence of an unexpected result.

Finally, Adapt argues that the PatemtsSuit were unexpectdd stable because Wyse
taught away fronusing BZK due to its propensity to degrade naloxone. The Court finds this
argument unconvincing. As discussed@attionll.J.3,supra Wyse used significantly more BZK
than the claimed invention does. The Court rpooates its analysis from that section and reiterates
its conclusion that the prior art did not teach away from using BZK with naloxone. The Court,
therefore, does not find stability to be evidence of an unexpected result.

In light of the testimony given at trial and the exhibits entered into evidence, the Court does

not find that there was evidence of unexpected results.
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2. Commercial Success

The Court finds that Narcan’s commercial success is attributable to theefeatready
known in the prior artAdapt’s marketing strategies and tactics, and Narcan’s strategic pricing,
rather than the alleged novel features of the Paie+islit.

The market for Narcan can be divided into two segments: the traditional retail suadke
the publicinterest market(Karas Tr. 927:822, 931:1124, ECF No. 290.Adapt argues that
Narcan’s commercial success is evidenced by its market performance relativeotoptitors,
including overall sales and number of units sold. (ECF No. 287 {Y-8281
Vigil Tr. 1540:1-15412, 15548-1556:22 ECF No. 298.)Dr. Vigil pointed to Emergent’'s
acquisition of Adapt in October 2018, for $735 million as further evidence of its success because
Narcan is Adapt’s only marketed product. (Vigil Tr9152-11.)Adapt contends that there sva
substantial commercial incentive to develop the claimed invention before theyptaistandas
evidencepoints to the fact that Adapt, Indivior, Amphastar, Insys, Teva, and Actavis werdyactive
developing needl&ree naloxone products. (ECF No. 287 § 287; Vigil Tr. 15B01592:25;
Hofmann Tr. 168 R-1688:10, 1689:19-1690:1BCF No. 298 Limor Zahavi also testified that
Teva estimated there was a $100 million market for intranasal naloxone. (Zah@8iH84:4,

ECF No. 296.)

However, Lightlake’s own statements to the FDA praothe prelND meeting render this
conclusion tenuous. Indeed, thackage Lightlake submitted to the FDA stdfglthere is little if
any commercial incentive for developing a new nasal naloxone drug product” and that “because
of its widespread use, it most likely is not patentable because its use for opioid ousrdose
‘obvious.” (Crystal Tr. 301:317, 302:14-20ECF No. 292; Hofmann Tr. 56:2—-24;see

TX-3079.14.) Lightlake also stated:
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[T]here is no conventional market for the product and thus classical
market research does not apply. There is no conventional public
consumer, there is no government purchaser (i.e., such as
stockpiling for biodefense drugs), competing forms of the product
already exist on the market (i.e., pharmacy compounded overdose
rescue kits using generic components), and the pressure of cost is
extreme.
(TX-3079.14.) “[T]he commercial viability atefinedby conventional market research is dismal.”
(1d.)

Dr. Smyth testified that there was no nexuscausal relationship between the claimed
invention and the alleged commercial success of Narcan. (Smyth 1l Tr. 224Dt Majumdar
admitted on cross examination that when he conducted his nexus analysis, he did not consider
what features of Narcan already appeared in the prior art. (Majumdar Tr. 108415
ECFNo. 291.) Dr. Vigil, who was offered by Adapt and accepted by the Court as an expert in the
economics of the pharmaceutical indusidgntified efficacy, easef-use,the needldree design,
and stability as the features responsible for Narcan’s marketplace success.
(Vigil Tr. 1531:25-1532:61579:22-1580:3.)As to efficacy, Dr. Majumdar admitted that it is not
a claimed feature of the PateimsSuit. (Majumdar Tr. 1042:328.045:24.)As disclosed in the
prior art, Narcan is not unique in its ability to treat opioid overdose as naloxone has begadppr
since 1971. (SmytH Tr. 1246:25-1247:10.) Dr. Smyth also opined that there was no evidence
that Narcan is more efficacious thather intranasal naloxone formulations found in the prior art.
(Id. 1247:3-10.pr. Majumdar similarly admitted that the phraseaseof-use” and “needléree”
do not appear in the asserted claims. (Majumdar Tr. 103802D:1-3.) The Court finds that these

features are attributable to the Aptar UnitDose device and not the HatSuiis. See

Smythll Tr. 1242:22-1244:7; Hofmann Tr. 1622:25-1625121
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The Court finds that Narcan’s commercial success is also attributable tosAaapketing
efforts. In the retail segment, Adapt utilizes several marketing campaignsniotperthe use of
Narcan, including marketing directly to physicians and distributing nonpersonal dirdct mai
e-mail, print, and online advertising. (Hofmann Tr. T62-1629:4 Karas Tr. 929:513, 970:5
25; Vigil Tr. 156716-1570:16.Adapt also actively promotes Narcan in the publienest market
segment.Mr. Karas offered testimony on Adapt's efforts to encourage the enactment of
co-prescription legislation, wherein doctors who prescribe opioids would be required by law to
also consider prescribing a naloxone product. (Karas Tr. 929:JMr. Karas admitted there had
been an increase in Narcan’s sales followingpscription legislation.ld. 973:3—-6.)Michael
Potestig Adapt’s Vice President of Field Operatioatsotestified that his team would meet with
states and theigrant writers to educate them on Narcan and provide assistance with obtaining
federal HHS or SAMHSA grants to expand access to Narcan. (Potestio Tr. 531t 22b,
ECFNo. 292.)

The Court also finds that Adapt’s strategic pricing efforts playsdlestatial role in
Narcan’s successHpfmann Tr.1642:4-1643:7.) By keeping Narcan’s WAC price low, Adapt
was able to secure priority formulary placemelatt) Mr. Hofmam similarly disagreed Dr. Vigil's
conclusion that Evzio is cheaper than Narcad. 1643:8-1645:6.) M Hofmann noted that
Dr. Vigil failed to address the cost of the medication paid by the insurer, insteathfpsakely
on the ouof-pocket costs paid by the consumeld.)( Dr. Vigil's analysis ignored the
“behind-thescenepayments” made by insurers, Medicare, and Medicaid, and, therefore, “[didn’t]
tell the whole story in terms of how pharmaceutical products are reimbursed and \agmds p

the cost.” (d.)
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In light of the testimony given at trial and the exhibits entered into eviddre& ourt
finds that Narcan’s commercial success is attributable to the fealteagy known in the prior
art, Adapt’'s marketing strategies and tactics, and Narcan’s strategic pratheg,than the alleged
novel features of the PatentsSiust.

3. Third -Party Praise

Adapt contends that Narcan has been widely praised by industry experts, medical
personnel, and opioid patients. (Karas Tr. 96467:7, ECF No. 290; Vigil Tr. 1583:9585:24
ECF No. 298.) Mr. Karas testified that the company often receives feedback fromitus var
stakeholders, praising Narcan’s efficacy, safety, -e&smse, lack of required assembly, and
needlefree route of administration. (Kagdr. 964:18-965:15.)Dr. Smyth did not dispute that
Narcan has been @nsively praised. (Smyth Il Tr. 1314:1-10, ECF No. 295.)

Teva argues that the praise Narcan has received is related to features already kmewn in
prior art, rather than the claimed invention. Dr. Smyth testified that the individassgrNarcan
hawe generally been “representatives of police departments or public health regires€mather
than individuals possessing the qualities BIGSA (Id. 124818-25.)Mr. Hofmann testified that
the alleged praise was directed towdsdgureghat“[were] known in the prior art” and noted that
praise relating to lack of assembly, neeuée administration and easef-use were solely
attributable to the Aptar UnitDose device rather than the claimed invention.
(HofmannTr. 1655:23-1656:22 ECF No. 298 Dr. Smyth testified that the prade4mg
concentrated dose is not compelling because the pretiractuding Davies, Strang, and Wyse
disclosed a range of safe and effective doses of naloxone from 0.5mg to as high as 20mg.

(Smythll Tr. 1252:13-1255:24.)
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The Court agrees with Dr. Smyth’s assessment. In light of the testimony givehatdria
the exhibits entered into evidence, the Court finds that Adapt failed to present compelémge
or testimony of thireparty praise relating to unique features of the claim invention that were not
present in the prior art.

4. Failure of Others to Arrive at the Claimed Invention or ReceiveFDA
Approval

Adapt argues that the asserted claims ofRagentsn-Suit are not obvious because no
other company arrived dhe claimed invention or received FEspproval for their intranasal
naloxone product. (ECF N@87  243.As to Teva, Adapt contends that Teva only arrived at the
4mg dose after it saw the PatemtsSuit. (d. Y 244.) Other companies, including AntiOglivior
and Amphastar also did not arrive at the claimed inventiony 245—48; lllum Tr. 734:8—-742:7
ECF No. 293.) These companialso submitted their formulations for FDA approval but were
rejected. kd.) Mundipharma never sought FDA approval foritfermulation. (d.) The Court
does not find these arguments persuasive.

First, Dr. lllum admitted on cross examination that her opinion relating to the faflure
others was focused on the failure of other products to receive FDA approval.
(MMum Tr. 811:17-23.) Dr. Smyth testified, however, that FDA approval “[was] not part of the
claims” and that there are “examples of safe and effective community use intraalasahe that
has not received FDA approval.” (Smyth Il Tr. 1257#24 ECF No. 295 The MAD Kit, for
example, is not an FDApproved product for intranasal naloxone, but it is widely used in
community settings to treat opioid overdosés. 1257:25-1258:7 Dr. Smyth also noted that the
Evzio product is FDAapproved and is “effective edversing opioid overdose,” has been approved
for community use, and does not have an exposed neleld£260:1-18.)The AntiOp product is

also approved in other countries and Dr. Smyth testified tRQSA“would anticipate it would
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be at least as @ttive as the MAD [Kit] naloxone.”ld. 1265:8-18.)in light of the testimony
given at trial and the exhibits entered into evidence the Court finds that Adapt’s preffetence
regarding the alleged failures of others is not a significant indicia of nonobviousness.
5. Long-Felt but Unmet Need

Dr. Williams testifiedtherewas a long-felt but unmet need for an etsyse needlefree
naloxone product, particularly for use by lay people in the community. (Williams Tr. 138,14
ECF No. 294.pr. Williams identifiedseveral deficiencies with existing naloxone products which
he argued wre proof of an unmet need. As to tMAD Kit, Dr. Williams testified that the kit
itself is difficult to carry around, it requires assembly prior tq asd there are risks of breaking
it. (Id. 1388:21-1384.) He also stated that while the MAD Kit was effective in the “EMS
environment,’he personally had naeen many gtientswho had been administered naloxone via
a MAD Kit from someone in the lay communityd(1389:2—7.)As to the Evzio device, although
it does not have an exposed needle, it administers a dose of medication through a retesciible
(Id. 1389:124390:21.) Dr. Williams noted that many individuals are scared of needles and that
lay people may be hesitant to use a product that involves a needle for fear of stickirgivitems
(Id.) On cross examination, Dr. Merlin admitted that Narcan had been given a “fast track”
designation from the FDA. (Merlii Tr. 1467:6-1468:24, ECF No. 294.Jhe FDA webpage
describing the “fast track” process defined it as “a procesgded to facilitate the development
and expedite the review of drugs to treat serious conditions and fill an unmeaihmesid. The
purpose is to get important new drugs to the patient earlldr)’Tr. Smyth also acknowledged
that the MAD Kit, whileeffective, had certain drawbacks including the need for assembly and that
it delivered too much liquid to the nose. (Smyth Tr. 32933D:6 ECF No. 292 Adapt also

points to a statement by the inventor of the MAD Kit, Tim Wolfe, who noted that “itsseestty
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apparent to me that [Narcan] is probably a better method for delivery of nasal ndloxone
(Merlin Il Tr. 1480:211481:2;seealsoTX-1229.}3

Teva argues there was no lefat unmet need for an efficacious naloxone product because
suchproducts have been effective prior to the introduction of Narcan. Dr. lllumieddiifatthe
MAD Kit was successful at reducing opioid overdose. (Illum Tr. 641:18-23, ECF No.F248.)
to March 2015, both the MAD Kit and the Evzio aingector were asilable for community use.
(Merlin 11 Tr. 14489-12) Dr. Merlin testified that he had personally trained individuals to use the
MAD Kit for “at least two decades.ld. 1449:3-20.) He stated it was “very easy” for a layperson
to learn how to use the device ahdtthe training generally only took ten minutdsl.Y Given his
experience, the Court found Dr. Merlin’s testimony on this subject to be credibMerlin’s
own work also indicated that laypersons could be trained to effectively treat opioid ogexithse
intramuscular naloxoneSEeTX-1261.03.5* The Walley 2013 reference also indicated that MAD
Kits were easy to usBr. Walley conducted “a community project [that involved] giving the MAD
dose device kits to the community.” (Illum Tr. 635:18, ECF N0293.) The findings appeared
in a peereviewed article thatwas published in the British Medical Journal
(Merlin Il Tr. 14581:1-145222, ECF No. 29.) Opioid users, family members, and social service
agency members participated in the stuttl;.}451:14—18.The training provided in Walley 2013
ranged from ten minutes to one hold. (451:19-23.Pr. Walley concluded that bystandersre

able to admmister naloxone with a MAD Kit without much difficulty.ld, 1452:7-17.)

53TX-1229 is described as “intranasal.net, Intranasal Naloxone OvervieeeECF No. 338.) It
was offered and admitted into evidence on September 6, 2619. (

54TX-1261 is described as “Merlin 2015, Assessment of the safety and ease of use of the naloxone
autainjector for the reversal of opioid overdoseSegECF No. 338.) It was offered and admitted
into evidence on September 6, 2019.
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Dr. Williams admitted that despite Narcan’s approval, ambulances in Rhode Islacaty the
MAD Kit as an option to administer naloxone. (Williams T395:6—22.While Narcan may be
an improvement over the MAD Kitilight of the testimony given at trial and the exhibits entered
into evidence, the Court finds that Narcan did not fill a significant long-felt but unmet need.

6. Evidence of Copying

Adapt argues that fter the Patents-Suit were published, Teva changed the dose in its
formulation, Mundipharma changed its formulation and copied the dose of the claimed invention,
and Evzio increased the dose of its intramuscular product to 2mg. (lllum Tr. ¥447t122,
ECFNo. 293.)

Dr. Smyth testified thatin his opinion, neither Mundipharma nor Evzio copied the
Patentsn-Suit. (Smyth [I Tr. 1284:151285:25 ECF No. 292 Dr. lllum admitted that
Mundipharma’s formulation does not contain BZK or EDTA. (lllum Tr. 743744:2.)
Additionally, Evzio is an intramuscular product and not an intranasal product and does not use the
same formulation as the PatemsSuit. (Smythll Tr. 1286:4-14.) The Court, therefore, is
ultimately skeptical that there is significant evidence of copying since the publication of the
Patentsn-Suit.

7. Skepticism

The Court finds that there was matbstantial skepticisirom POSAsregarding admg
dose of intranasal naloxone.

Dr. Williams testified that prior to the claimed invention, he was skeptical of a 4mg
intranasal dose, and in particular was concerned that there would be increasatténoide
withdrawal symptoms. (Williams Tr. 1385:4B386:3, ECF No. 294.) Eric Karasstiéied that

Emergent submitted an application for a 2mg dose, even after the 4mg dose waslappoaese
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“there was feedback from various stakeholders in the advocacy space #{atghdose might

have been too high and [could] potentially cause[] severe opioid withdrawal.”
(Karas Tr. 98:7-12 ECF No. 290 Dr. lllum admitted, however, that the PatemsSuit did not

solve the problem of the potential for a patient to suffer from acute withdrawal wtenimg

higher doses of naloxone. (lllum B55:11-21, ECF No. 293.pr. Williams also testified that he

does not recommend the use of Narcan within his EMS system because of the 4mg dose, has never
used in on an actual patient, and admitted that ambulances in Rhode Island still “caaty ata

ways of delivering naloxone, including the MAD Kitltd( 1395:6—-22, 1428:21-25.)

The Court finds that these concerns are not sufficiently substantial to constiadtvebj
indicia of nonobviousness. As discussed above, a dose of naloxone greatemthamag
repeatedly disclosed in the prior art. Indeed, Strang discussed an intranasal dose of n&loxone
4mg. (Smyth Tr. 367:1868:4, 368:24-371:22, 393:2884:20, ECF No 292.ptrang also
references various ranges for the preferred dose of naloxoneQWitlg to 20mg being the
broadest suggested range. (Id. 3683859:10; TX0054.06.) Strang also conducted
pharmacokinetic studies wherein he administered intranasal naloxone to patients.
(Id. 369:20-370:17.) Strang administered intranasal doses of 8 and 16 milligrams using 400
microliters of solution.If.)

During Lightlake’s predND meeting with the FDA, Lightlake discussed their plans to
compare a 2mg dose of intranasal naloxone with thA-Bpproved 2mg intramuscular dose.
(TX-3088.10.) The FDA recommended that Lightlake consider a higher dose of naloxone for their
proposed intranasal product. (Smyth Tr. 3538 TX-3088.04.) The FDA further stated “[i]t
would be acceptable if a more conttated naloxone product, or a higher dose of naloxone was

needed to achieve the targeted [pharmacokinetic] characteristics by the intramasdl r
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(SmythTr. 356:22-357:9 TX-3088.04.)The KLJ EMail, although specifically highlighted by
Adapt at trial,is also not evidence of skepticism. Kathryn Jones is not a formulator and is not a
physician and, accordingly, is not a POSA. Any skepticism she expressed, thesefoekeviant.

In light of the testimony given at trial and the exhibits entered inideace the Court
finds that there was not substantial skepticcgmcerning the Pateniis-Suit or the 4mg dose of
naloxone.
1. CONCLUSIONS OF L AW

Issued patents are presumed vaB8. U.S.C. § 282(a)To rebut this presumption,
Defendants bear the burdenpbving invalidity by clear and convincing evidendétan Tire
Corp. v. Case New Holland, Inc566 F.3d 1372, 1376 (Fed. Cir. 2009) (“Because of this
presumption, an alleged infringer who raises invalidity as an affirmative defengebésnate
burden of persuasion to prove invalidity by clear and convincing evidence, as well as the initial
burden of going forward with evidence to support its invalidity allegafiori&XIlthough not
susceptible to precise definition, ‘clear and convincawidence has been described as evidence
which produces in the mind of the trier of fact ‘an abiding conviction that the truth ofdtttajf
contentions are ‘highly probable.Buildex Inc. v. Kason Indus., Inc849 F.2d 1461, 1463
(Fed.Cir. 1988) (quotingColorado v. New Mexical67 U.S. 310, 316 (1984)).

A. The General Law ofObviousness

To prove that an asserted claim of a patent is invalid as obvious3mtkes.C. § 103, a
patent challenger bears the burden of establishing by clear and convincing evidence that the
“differences between the claimed invention and the prior art are such that the c¢raiergbn as
a whole would have been obvious before the effective filing date of the claimedianvio a

person having ordinary skill in the art to which the claimed invention pertains.”
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35 U.S.C. 8§ 103see also Pfizer, Inc. v. Apotex, Ind80 F.3d 1348, 13661 (Fed. Cir. 2007).
Obviousness is a question of law that is predicated on several factual in@es€saham v.
John Deere Coof Kansas City383 U.S. 1, 17 (1966). Specifically, there are four basic factual
inquiries which concern: (1) the scope and content of the prior art; (2) the leveinargrskill in
the art;(3) the differences between the claimed subject mattethenglrior art; and (4) objective
indicia (secondary considerations) of nonobviousness, including unexpected results, success and
praise in the industry, lonfglt but unsolved need, failure of others, and other ind8zsa&id.;
seealso KSR Int’l Co. v. dleflex Inc, 550 U.S. 398, 425-26 (2007).
The Federal Circuit has held that:

Obviousness requires more than a mere showing that the prior art

includes separate references covering each separate limitation in a

claim under examination. Rather, obviousness requires the

additional showing that[®OSA]at the time of the invention wtili

have selected and combined those prior art elements in the normal

course of research and development to yield the claimed invention.
Unigene Labs., Inc. v. Apotex, In655 F.3d 1352, 1360 (Fed. Cir. 2011) (citkhgR Int’l Caq,
550 U.S. at 418Moreover, the party challenging validity must show th&@SA*"“would have
been motivated to combine the teachings of the prior art references to achieve nigel clai
invention, and . . would have had a reasonable expectation of success in doirRyeuer &
GambleCo.v. Teva PharmUSA, Inc,566 F.3d 989, 994 (Fe@.ir. 2009) (quotatiomand citations
omitted).

Courts “evaluate obviousness on a clyclaim basis.”Aventis Pharma Deutschland

GmbH v. Lupin, Ltd.499 F.3d 1293, 1303 (Fed. Cir. 2007). “Each claim of a patent (whether in

independent, dependent, or multiple dependent form) shall be presumed valid independently of the

validity of other claims; [and] dependent or multiple dependent claims shall &enprd valid
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even though dependent upon an invalid claiBdayco Prod., Inc. v. Total Containment, Inc.
329 F.3d 1358, 1370-71 (Fed. Cir. 2003) (quoting 35 U.S.C. § 282).

B. The Level of Ordinary Skill in the Art

“A [POSA]is [] presumed to be one who thinks along the line of conventional wisdom in
the art and is not one who undertakes to innovate, whether by patient, and often expensive,
systematic research or by extraordinary insigh&andard Oil Co. v. Am. Cyanamid Co
774 F.20448, 454 (Fed. Cir. 19850\ POSAIis “guided only by the prior art references and the
thenaccepted wisdom in the fieldiri re Kotzalh 217 F.3d 1365, 1369 (Fed. Cir. 2008pwever,

“la POSA is also a person of ordinary creativity, not antomaton.” KSR Int'l Co,
550U.S.at421. Indeed“[a POSA at the time of the invention interprets the prior art using
common sense and appropriate perspectlyeijene 655 F.3d at 1361 The legal construct also
presumes that all prior art references in the field of the invention are avaidbis hypothetical
[POSA]” In re Rouffet149 F.3d 1350, 1357 (Fed. Cir. 1998) (citinge Carlson983 F.2d 1032,
1038 (FedCir. 1993)).

As discussed isectionll.D. supra the Court finds thahere, @ OSAis an individual that
would have had a bachelor’'s of science in the pharmaceutical sciences or relatditediscip
including chemistry, and would have four to five years of experience developing intran@sal dr
products. Such a POSA might also possess a higher level of formal educationdoutefers of
practical experience. They would work with a team and rely in part on the knowledger of thei

skilled team members. A POSA would be supgm by a team member with a medical degree with
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several years of clinical experience treating opioid overdose patients in both pital heosd
community setting8®

C. The Scope and Content of the Prior Art

Prior artconsistsf existing patents, printed publications,something In public use, on
sale, or otherwise available to the public before the effective filing date ofiiheed invention.”
35U.S.C8102(a)(1)‘The use of patents as [prior art] is not limited toavthe patentees describe
as their own inventions or to the problems with which they are concerned. They asétpart
literature of the art, relevant for all they contaim.te Heck 699 F.2d 1331, 1333 (Fed. Cir. 1983).
“[lIn a [8] 103 inquiry, the fact that a specific [embodiment] is taught to be peefeés not
controlling, since all disclosures of the prior art, including unpreferred embodimentsbenus
considered."Merck & Co. v. Biocraft Labs., Inc874 F.2d 804, 807 (Fed. Cir. 198®)ternal
guotation omitted)Under this framework, the Court concludes that Strang, Kulkarni, Djupesland,
Kerr 2009, Davies, Bahal, and Wyalkqualify as prior art

The Court now considers whether the Kerr Formulation qualifies as priév public use
is “any use of [the claimed] invention by a person other than the inventor who is under no
limitation, restriction or obligation of secrecy to the inventdigtscape Commc’ns Corp. V.
Konrad, 295 F.3d 1315, 1320 (Fed. Cir. 2002) (quotiregrolite Corp v. Baker Hughes Inc.,
96 F.3d 1423, 1425 (Fed. Cir. 1996)or prior art to anticipate because it has been ‘used,” the
use must be accessible to the publidCB, Inc. v. Watson Labs. In®927 F.3d 1272, 1289

(Fed.Cir. 2019) (quotingMinnesota Mining & Mfg. Co. v. Chemque, In803 F.3d 1294, 1301

55 Dr. Smyth and Dr. lllummoted that they had both reviewed the parties’ POSA definitions and
that their opinions regarding obviousness would not be affected if one party’s definition was
applied by the Court over the other’s. (Smyth Tr. 32241 ECF No. 292, lllum Tr. 576+12,

ECF No. 293.)
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(Fed. Cir.2002)) “[P]rior knowledge and use by a single person is sufficiédt(citing Coffin v.
Ogden 85 U.S. 120, 1241873)).A patient’s use of a pharmaceutical product that contained an
aspect of the claimed invention, before the priority date, qualifies as a pri@easselCB, Ing.

927 F.3d at 1291 (“[T]here is evidence that patient actually used the patches withrietigatine
crystals in it. The patient’s use of the patches fairly counts as public use undeag”L0&Hen

an individual fails td'make any discernible effort to maintain the [invention] as confidential,” it
qualifies as a public us&ee Baxter Intl, Inc. v. COBE Labs., In@8 F.3d 1054, 1058
(Fed.Cir. 1996) The Federal Circuit has repeatedly held that “the public use baasfmpbbvious
variants of the demonstrated public Gig@lock Spring, L.P. v. Wrapmaster, In660 F.3d 1317,
1326 (Fed. Cir. 2009) (citingonrad,295 F.3dat 1321).

Here, the Court finds that the Kerr Formulation qualifies as prior art undpubiie use
test.The Kerr Formulation included naloxone hydrochloride 0.2%, sodium chloride, BZK 0.01%,
purified water, and hydrochloric acid to adjust the pH of the solution. Dr. Kerr had no formal
relationship with Lightlake and was under lhitation, restriction or obligation of secrecy to
them. For the reasons discussed herein and in more detail in the Court’s Findings loé¢ Gyt
concludes that the Kerr Formulation is prior art.

D. The Asserted Claimsof the Patentsin-Suit are Obvious

A patent challenger must establish by clear and convincing evidendbehdifferences
between the claimed invention and the prior art are such that the claimed inventiomals a w
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertaB&1J.S.C. 8103.A patent
challenge must also showby clear and convincing evidence thaP®SA] would have been

motivated to combine the teachings of thepart references to achieve the claimed invention,
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and that thgPOSA] would have had a reasonable expectation of success in doinBfzer,
480 F.3dat 1361 (citing DyStar Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co.
464 F.3d 1356, 1360 (Fed. Cir. 20D6)
1. The Asserted Claims Appear in the Prior Art

A claimed invention may be obvious even when the prior art does not teach each claim
limitation, so long as the record contains some reason that would x®Q&8Ato modify the
prior art to obtain the claimed inventidBeckson 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 tnenpaters of the
patented invention.Crown Operations Intl, Ltd. v. Solutia, In@89 F.3d 1367, 1376
(Fed.Cir. 2002) (quotindATD Corp. v. Lydall, Inc.159 F.3d 534, 546 (Fed. Cir. 1998)). Instead
“there must be a teaching or suggestion within the prior art, within the nature of the problem to be
solved, or within the general knowledge ofROSA] in the field of the invention, to look to
particular sources, to select particular elements, and to nentbem as combined by the
inventor.”ld. (citations omitted). “While an analysis of any teaching, suggestion, or motivation to
combine elements from different prior art references is useful in an ohegsisnalysis, the
overall inquiry must be expansiaad flexible.”Kinetic Concepts, Inc. v. Smith & Nephew, Inc.
688 F.3d 1342, 1360 (Fed. Cir. 2012).

The Supreme Court has held that, for patents that claim a combination of knowentsle
“[t] he combination of familiar elements according to known methods is likely to be obvious when
it does no more than yield predictable resul(SR Intl Co., 550 U.S.at416.“A court must ask
whether the improvement is more than the predictable use of prior art elementsnacto their

established functionsld.
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Often, it will be necessary for a court to look to interrelated
teachings of multiple patents; the effects of demands known to the
design community or present in the marketplace; and the
background knowledge possessed by a person having ordkikary
in the art, all in order to determine whether there was an apparent
reason to combine the known elements in the fashion claimed by the
patent at issue.
Id. at 418. “The conjunction or concert of known elements must contribute something; only when
the whole in some way exceeds the sum of its parts is the accumulation of o&sgeatentable.”
Great Atl. & Pac. Tea Co. v. Supermarket Equip. Cag0 U.S. 147, 152 (1950).
As discussed in detail in section 1.3uprg the Court finds thathere isclear and
convincing evidenctheasserted claims of tHeatentsan-Suit are obvious in light of the prior art.
All asserted claims of the PatemtsSuit appear in both the Strang / Kulkarni / Djupesland and
Davies / Kerr 2009, Kerr Formulation / Bahal combinations. Looking at the irstteddieachings
of the various prior art references, the Court finds there was a reason to combine the know
elements. The Court also found that the Pater&uit did not produce unexpected results.
2. A POSAWould Have Been Motivated to Combine Strang / Kulkarni /
Djupesland and Davies / Kerr 2009, Kerr Formulation / Bahal and
Would Have Had a Reasonable Expectation of Success
The Supreme Court has held that the obviousness inquiry requires “an expansive and
flexible approach.’KSR Int'| Co, 550 U.S. at 415'Under the correct analysis, any need or
problem known in the field and addressed by the patent can provide a reason for combining the
elements in the manner claimedd. at 402. “[T]he [obviousness] analysis need not seek out
precise teachings directed to the specific subject matter of the challenged ataantofurt can

take account of the inferences and creative steps tfRO8A] would employ.”Id. at 418.

“Common sense teaches, however, that familiar items may have obvious uses beyprichtmgir
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purposes, and in many casgP@SA]will be able to fit the teachings of multiple patents together

like pieces of a puzzleld. at 420.

“There is flexibility in our obviousness jurisprudence because a motivation may be found
implicitly in the prior art. We do not have a rigid test that requires an actual teaching to combine
before concluding that one of ordinary skill in the art would know to combine refereAtzs
Corp. v. Mylan Labs., Inc464 F.3d 1286, 1291 (Fed. Cir. 2006).

[The Federal Circuit] has repeatedly held that an implicit motivation
to combine exists not only when a suggestion may be gleaned from
the prior art as a whole, but when the ‘improvement’ is technology-
independent and the combination of references results in a product
or process that is more desirable, for example because it is stronger,

cheaper, cleaner, faster, lighter, smaller, more durable, or more
efficient.

DyStar, 464 F.3cat 1368.
Because the desire to enhance commercial opportunities by
improving a product or process is universaind even commen
sensical-[the Federal Circuit hadjeld that there exists in these
situations a motivation to combine prior art references even absent
any hint of suggestion in the references themselves. In such
situations, the proper question is whether the ordinary artisan
possesses knowledge and skills renderingdaipableof combining
the prior art references.

Here, as discussed in more detail in the Court’s Findings of Fact, the Couuddssnitiat
there is clear and convincing evidencB@SAwould have been able and motivated to combine
the prior art references. Indeed?@SAwould have had the implicit motivation to improve on the
MAD Kit because its shortcomings were whktiown. Given the prior art referencesP®SA
would also have had a reasonable expectation of success. As to the 4mg dose, it was kieown in t

prior art that the bioavailability of naloxone was lower when administered istbynaA POSA
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therefore, would have recognized the need to increase the intranasal dose in orden tbematc
bioavailability of the FDAapproved intramuscular dose.

3. The Prior Art Does Not Teach Away from a Higher Dose of Naloxone
or Using BZK With Naloxone

“[A] patentee may rebut the presumption of obviousness by showing that the prior art
taught away from the claimed rang&:1. DuPont de Nemours & Co. v. Synvina C904 F.3d
996, 1006 (Fed. Cir. 2018Fiting Ormco Corp. v. Align Tech., Inc463 F.3d 1299, 1311
(Fed.Cir. 2006)).“"However, obviousness must be determined in light of all the facts, and there is
no rule that a single reference that teaches away will mandate a finding of nonolsgsdusne
Medichem, S.A. v. Rolabo, S437 F.3d 1157, 1165 (Fed. Cir. 2006). “Rather, the prior art must
be considereds a wholdor what it teache.d. at 1166. “Where the prior art contains ‘apparently
conflicting’ teachings (i.e., where some references teach the combiaatioothers teach away
from it) each reference must lbensidered ‘for its power to suggest solutions to an artisan of
ordinary skill. . .. consider[ing] the degree to which one reference might accurately discredit
another.’Id. at 1165 (quotingn re Young,927 F.2d 588, 591 (FedCir. 1991)). “Evidence
corcerning whether the prior art teaches away from a given invention must teelatel be
commensurate in scope with the ultimate claims at isdderhitsu Kosan Co. v. SFC Co.

870 F.3d 1376, 1381 (Fed. Cir. 2017).

The Court finds that the prior art does not teach away from using a higher dose of naloxone,
nor, when taken as a whole, does it teach away from using BZK as a preservativxamenal
formulations.As discussed in detail in section Il.lHypra a POSAwould have thought a 4mg
dose of intranasal naloxone was safe and would have preferred a higher starting dose in the
community setting. Strang disclosed that naloxone could be administered safely in dosgs rangi

from 0.5mg to 20mg and also recommended a starting dose of 4mg. The prior art also indicated
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that patients who received intranasal naloxone in doses of 0.4mg to 2mg more often required
redosing compared to patients who received an intramuscular dose. Prior to MarchPXD$3\ a
would have known that a layperson using a MAD Kit to administer a 2mg dose of intranasal
naloxone had to rdose nearly half of the timéhe time delay inherent in redosing poses
significant health risks to a patient, including brain damage and dehtgher dose of nalmne

is required to reverse apioid overdose on a patient who had used more potent synthetic opioids
like fentanyl.The prior art, therefore, did not teach away from a higher dose of naloxone.

As to the use of BZK with naloxone, the Court found the Wh$erence unpersuasive
because the concentration of BZK used was 8.5 times greater than that in theiR&eit.
Additionally, Wyse only conducted a preliminary screening studying relating to. B¥y&se
similarly conducted a preliminary screening stueljating to the efficacy of methyl paraben as a
preservative. However, when Wyse conducted subsequent rigorous studies relatingyto met
paraben, the conclusions he reached as a result of his preliminary study wédatewahdeed,

BZK is perhaps the most commonly used preservative in nasal formulations and has been used i
over 200 intranasal products. The Davies reference and the Kerr Formulatiodisal®sed
intranasal naloxone formulations that used BZK as a preservative. The priorrafgrihedid not

teach away from using BZK with naloxone.

E. Plaintiffs Fail to Show Any Secondary Considerations of Nasbviousnessto
Support Patentability Sufficient to Overcome Teva’'s Prima Facie Showing of
Obviousness

When conducting an obviousness analysis, a Court must also consider secondary
considerations of nonobviousness, including commercial successelobgt unmet need, the
failure of others third-party praise, and moré&eeKSR Int'l Co, 550 U.S. at 407 (citing

Graham 383 U.S.at 17-18). ‘Graham set forth a broad inquiry and invited courts, where
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appropriate, to look at any secondary considerations that would prove instructiva.215. A

Court’s evaluation of objective indicia of nonobviousness “is not just a cumulative or cdofyma

part of the obviousness calculus pather]constitutes independent evidence of nonobviousness.”
Ortho-McNeil Pharm., Inc. v. Mylan Labs., In&20 F.3d 1358, 1365 (Fed. Cir. 2008)hese
objective criteria help inoculate the obviousness analysis against hindsightz’ v. Dietz &
Watson, Ing. 679 F.3d 1372, 1378 (Fed. Cir. 201Zlowever, “[a]lthough secondary
considerations must be taken into account, they do not necessarily control the obviousness
conclusion Pfizer, 480 F.3dat 1372 (citingNewell Cos., Inc. v. Kenney Mfg. C864 F.2d 757,

768 (Fed.Cir. 1988)) Indeed, the Federal Circuit has “often held [that] evidence of secondary
considerations does not always overcome a strong prima facie showing of obvioussgsss.”
Techs., Inc. v. Emtrak, Inc44 F.3d 1310, 1316 (Fed. Cir. 20083ndt Tech., Ltd. v. Resco Metal

& Plastics Corp, 264 F.3d 1344, 1355 (Fed. Cir. 2001) (“We see no error in the district court’s
conclusion in this case that the secondary considerations cannot overcome the strong evidence of
obviousness presentedA} discusseth detailbelow, the Courtoncludeghat Adapt’s proffered

indicia of nonobviousness are insufficient tvercome Teva’'sstrong demonstration of
obviousness.

1. No Nexus Exists Between the Secondary Considei@is and the
Asserted Claims

“Evidence of commercial success, or other secondary considerations, is orflgasigi
there is a nexus between the claimed invention and the commercial su€xessd Corp.
463 F.3cat 1311-12Where the offered secondary consideration actually results from something
other than what is both claimed andvelin the claim, there is no nexus to the merits of the
claimed invention.”In re HuatHung Kaq 639 F.3d 1057, 1068 (Fed. Cir. 201&iting Tokai

Corp. v. Easton Enters., In632 F.3d1358, 1369 (FedCir. 2011)).“For objective evidence [of
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secondary indicia] to be accorded substantial weight, its proponent must estabhsis Aetween
the evidence and the merits of the claimed inverititm re GPAC Inc. 57 F.3d 1573, 1580
(Fed.Cir. 1995).
For the reasons discussed in the Court’s Findings of Fact, the Court finds that Adapt has
failed to establisla nexus between the asserted claims and the proffered secomasiderations
of nonobviousness.
2. Unexpected Results
“When unexpected results are used as evidence of nonobviousness, the results must be
shown to be unexpected compared with the closest priodnibStt Labs. v. Andrx Pharm., Inc.
452 F.3d 1331, 1345 (Fed. Cir. 2006) (citimgre Baxter Travenol Labs952 F.2d 388, 392
(Fed.Cir. 1991).)"One way for a patent applicant to rebut a prima facie case of obviousness is to
make a showing of ‘unexpected resuli€’, to show that the claimed invention elzit$ some
superior property or advantage thgP®SA] in the relevant art would have found surprising or
unexpected.’In re Geisler 116 F.3d1465, 1469Fed. Cir. 1997)quotingIn re Soni,54 F.3d
746, 750 (Fed. Cir. 1995).
Even though [a] modification results in great improvement and
utility over the prior art, it may still not be patentable if the
modification was within the capabilities of one skilled in the art,
unless the claimed ranges produce a new and unexpected result
which is different in kind and not merely in degree from the results
of the prior art.
Iron Grip Barbell Co. v. USA Sports, In892 F.3d 1317, 1322 (Fed. Cir. 2004) (internal quotation
omitted).
As discussed in the Court’s Findings of Fact, the Court doenaiothe bioavailability,

stability, or Ghax0f the Patentin-Suit to be an unexpected result. The increased bioavailability of

Narcan relative to the Wyse reference was attributable to Adapt’s use of BZKthathegitric
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acid as a permeation enhancer. BZK is a‘kedwn permeation enhangand aPOSAwould not
have been surprised by this restiie Court found that the highemn&value of the Paterdg-Suit
were not evidence of an unexpected rebgitause there was no evidence that a greatevé@lue
had a correlation to a greater clinical effect. Finally, the stabilitii@Patentsn-Suit fell within
a range that was disclosed in the prior art and therefore not unexpected. Adgjtifietences
in methodology between the Wyssfarence and the PatefitsSuit could account for the range
of half-lives that were observed. The Court, therefore, does not find that Adapt has presented
significant evidence of unexpected results.
3. Commercial Success

“The patentee must establish a nexus between the evidence of commercial success and the
patented invention¥Wyers v. Master Lock Cd&16 F.3d 1231, 1246 (Fed. Cir. 2010) (citinge
Huang,100 F.3d 135, 140 (Fed. Cir. 1996) (holding that the proponent must offer proof “that the
sales were a direct result of the unique characteristics afdheed inventiot). “Commercial
success due only to superior business acumen, or effective advertising, is of rnuceeteva
determination of whether the invention would have been obvious under 35 U.S.C. §dldar’
Removal Co. v. U.S. Int'l Trade Comm&82 F.2d 628, 637 (C.C.P.A. 1978¢e also Application
of Thompson545 F.2d 1290, 1295 (C.C.P.A. 1976) (“Although commercial success is averred,
there is no evidence showing that such success was attributable to the merits aht@ppell
invention rather than to other factors such as advertisitif.ommercial success is due to an
element inlie prior art, no nexus existd okai Corp, 632 F.3cat 1369 Absent evidence that the
“driving force behind the product sales was a direct result of the unique charastaistne
claimed inventions,” no nexus exist/lesternGeco LLC v. ION Geophysical Co@89 F.3d

1308, 1331 (Fed. Cir. 2018)ert. denied139 S. Ct. 1216 (2019) (citiny re DBG, 545 F.3d
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1373, 1384 (Fed. Cir. 2008) (finding no nexus absent evidence that “the driving force behind [the
allegedly successful produstsales] was the [claimed invention]”)).

The Court finds that Narcan’s commiailcsuccess is attributable to the features already
known in the prior art, Adapt’s marketing strategies and tactics, and Narcaregjistgaicing,
rather than the alleged novel features of the Pater8sit. Adapt’s expert on the economics of
the pharmaceutical industry, Dr. Vigil, identified efficacy, eabese, the needizee design, and
stability as the features responsible for Narcan’s marketplace success.efoagethe Court
discussed in its Findings of Fact, efficacy is not a claimed feafute Patentin-Suit, and the
easeof-use is attributable to the Aptar UnitDose device rather than the novel feafutiee
Patentsin-Suit. The Court also found Adapt’s marketing strategy, strategic pricing, and advocacy
for co-prescription legislatio also contributed significantly to Narcan’'s success. The Court
concludes, therefore, that Adapt has failed to present significant evidence to e freoa’s
demonstration of obviousness.

4, Third -Party Praise

“[l]if there is evidence of industry praise in the record, it weighs in favor of the
nonobviousness of the claimed inventiokVBIP, LLCv. Kohler Co, 829 F.3d1317, B34
(Fed.Cir. 2016) see, e.g., Institut Pasteur & Universite Pierre Et Marie Curie v. Focari8s
F.3d 1337, 1347 (Fed. Cir. 2013) (“[lJndustry praise provides probative and cogent evidence
that one of ordinary skill in the art would not have reasonably expected [the claimedmyvgnt
“[llndustry praise of what was clearly rendered obvious by [the prior art] is not a peEsua
secondary consideratiorBayer Healthcare Pharm., Inc. v. Watson Pharm.,,IAt3 F.3d 1369,
1377 (Fed. Cir. 2013}%ee, e.g.LClassCo, Inc. v. Apple, INB38 F.3d 1214, 1220 (Fed. Cir. 2016)

(“As the Board correctly explained, much of ClassCo’s evidence of praise domusenventional
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features in the prior art. . . . The Board properly discounted this and other evidenog telati
features that were in the prior art.Praise from those who are iRIDSAs is not a useful indicator
of obviousnessvVulcan Engg Co. v. Fata Aluminium, Inc278 F.3d 1366, 1373 (Fed. Cir. 2002)
(“Appreciation by contemporaries skilled in the field of the invention is a useful indicat
whether the invention would have been obvious to such persons at the time it was made.”).

Here the Court finds that the thipdirty praise Narcan received was largely due to features
already known in the prior art and often came from individuals who werP@6ts. Indeed,
Dr. Smyth testified that the individuals praising Narcan have generally bepresentatives of
police departments or public health representatives” rather than individualsspugfes qualities
of aPOSA Additionally, the praise related to Narcan’s lack of an assembly requirenesdie
free administration, and easéuse, which were attributable to the Aptar UnitDose device rather
than the Patent®-Suit. The Court, therefore, finds that the proffered evidence of-trarty
praise does not rebut Teva’s demonstration of obviousness.

5. Failure of Others

“[E]vidence of failed attempts by others could be determinative on the issue of

obviousness.” Advanced Display Sys., Inc. v. Kent State UnR12 F.3d 1272, 1285
(Fed.Cir. 2000). “Evidence that others tried but failed to develop a claimed inventionarsy c
significant weight in an obviousness inquiryn re Cyclobenzaprine Hydrochloride Exteneded
Release Capsule Patent Liti¢.76 F.3d 1063, 1081 (Fed. Cir. 2012J] here can be little better
evidence negating an expectation of success than actual reports of faluf@ting Boehringer
Ingelheim Vetmedica, Inc. v. Scherfdough Corp. 320 F.3dL339, 1354 (Fed. Cir. 2003))he

Federal Circuit hasifhplicit[ly] accepted that evidencedf failure [of others]to obtain FDA

93



Case 2:16-cv-07721-BRM-JAD Document 344 Filed 06/22/20 Page 94 of 97 PagelD: 10564

approvali] s anappropriate benchmark in evaluating failure of othide&izer Inc. v. Teva Pharm.
USA, Inc, 460 F. Supp. 2d 659, 662 (D.N.J. 2006).

As discussed in the Court’s Findings of Fact, Adapt’'s arguments regarding the ddilur
others were not convincinghisis particularly true in the case of intranasal naloxone. The MAD
Kit, which uses intranasal naloxone to treat opioid overdoses, has repeatedly been fouaféto be s
and efficacious, despite not being FAproved for such treatmemr. Williams testifiedthat
despite Narcan’s approval, he does not recommend the use of Narcan within his EME syst
because of the 4mg dose, has never usad an actual patient, and admitted that ambulances in
Rhode Island still “carry a variety of ways of delivering naloxone, including the MAD Kit.”
Dr. lllum also acknowledged that FDA approval is not an element oP#tentan-Suit The
Court, thereforefinds that there is no significant evidence of the failure of others to arrive at the
claimed invention.

6. Unmet Need

“Evidence of a long felt but unresolved need tends to stomebviousess because it is
reasonable to infer that the need would have not persisted had the solution been”dMBRS.
LLC, 829 F.3d at 1332ge, e.g., Iron Grip Barbell Cp392 F.3dat 1325 (“Absent a showing of
longfelt need or the failure of others, the mere passage of time without the claimetioimve
not evidence of nonobviousnesslfthe prior art discloses the solution, there is no {eigunmet
need. In re Copaxone Coms Cases No. 141171, 2017 WL 401943, at *23 (D. Del.
Jan.30, 2017)aff'd sub nomin Re: Copaxone Consol. Cas@&)6 F.3d 1013 (Fed. Cir. 2018)
(“The court does not find that there was a lielyy but unresolved need, probative of
nonobviousness. Instead, the court finds that the prior art disclosed solutions to iedt loegd,

and Teva simply won the race to the patent officd.§)establish a lonfelt unmet need, a party
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must“explain how long this need was felt, or when the problem first arose” and demonstrate how
the need was “alleviated by the pateferfect Web Techs., Inc. v. InfoUSA, 1B87 F.3d 1324,
1332 (Fed. Cir. 2009)

Here, the prior art repeatedly discussed intranasal naloxone as a viable mesaisngf tr
opioid overdose. Whal the MAD Kit had certain drawbacks, it was known to be safe and effective
and had been used in the community setiNagcan’s ease of use features are not attributable to
the claimed invention but rather the Aptar device. The Court finds, therefor@ddnatt failed to
present sufficient evidence of a lefejt unmet need.

7. Evidence of Copying

To demonstrate secondary indicia of copying, a party must show:

[E]vidence of efforts to replicate a specific product, which may be

demonstrated through internal company documents, direct evidence

such as disassembling a patented prototype, photographing its

features, and using the photograph as a blueprint to build a replica,

or access to the patented product combined with substantial

similarity to the ptented product.
Wyers 616 F.3dat 1246 (citation omitted).“Copying may indeed be another form of flattering
praise for inventive features, and thus evidence of copying tends to show nonobvioWgB¢8s.”
LLC, 829 F.3d at 1336ee also Windsurfing Int'l, Inc. v. AMF, Inc/82 F.2d 995, 1000 (Fed.
Cir. 1986) (“[Clopying the claimed invention, rather than one within the public domain, is
indicative of nonobviousess.”). “Copying by the accused infringer, however, has limited
probative value in the absence of evidence of failed development efforts by the inffifgeskit,
Inc. v. Real Networks, Inc306 F. App’x 610, 617 (Fed. Cir. 2009).

“[E]vidence of copying in the ANDA [and generic drug] context is not probative of

nonobviousness because a showing of bioequivalence is required for FDA appiBayat”

Healthcare Pharm., Inc.713 F.3dat 1377 see alsdPurdue Pharma Prod. L.P. v. Par 8&m.,
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Inc., 377 F. App’x 978, 983 (Fed. Cir. 2010) (“[W]e do not find compelling Pusdeeidence of
copying in the ANDA context where a showing of bioequivalency is required for FDA approval.”)

As discussed in the Court’s Findings of Fact, the Court finds Adapt’s iassénat
Mundipharma and Evzio subsequently copied the Pate/8sit to be unconvincing. Notably,
Mundipharma’s product does not contain BZK or ED@Ad Evzio is an intramuscular injectable
product. In light of the relevant case law, the Court also finds that Teva adjustingerod thoesr
intranasal product after the publication of the Patenfuit to be nonprobative.

8. Skepticism

“Evidence of industry skepticism weighs in favor wbnobviousess. If industry
participants ofPOSAs]are skeptical about whether or how a problem could be solved or the
workability of the claimed solution, it favorsonobviousess. WBIP, LLG 829 F.3dat 1335
AstraZeneca LP v. Breath Li&8 F. Supp. 3d 326, 3823 (D.N.J.)aff'd, 603 F. App’x999 (Fed.

Cir. 2015) (“[S]kepticism o POSAs]before the invention can demonstrate nonobviousness”)
(internal quotation omitted).

As discussed in the Court’s Findings of Fact, the Court found there was not substantial
skepticism of a 4mg intranasal natme product. Indeed, Naloxone was known to be a very safe
medication and has been administered intranasally via the MAD Kit for many preceding the
priority date of the Patenis-Suit. During Lightlake’s préND meeting with the FDA, the FDA
even recommaied that Lightlake consider a higher dose of naloxone and suggested that a more
concentratedlosemight be required for an intranasal formulation. The Court also expressed
skepticism regarding some of the testimony offered by Dr. Williams, noting thatheelier used
Narcan’s 4mg spray on an actual patient and does not recommend the use of 4mg of intranasal

naloxone even today.
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V. CONCLUSION

For the reasons set forth above, the Court figtisClaims 7 and 9 of the '747 Pateae
invalid; (2) Claim 4 of the'177 Patents invalid; (3)Claims 21, 24, and 25 of th@65 Patentare

invalid; and (4)Claims 2, 24, 33, and 38 of ti&38 Patentare invalid. An accompanying Order

will follow.

Date: June 5, 2020 &/ Brian R. Martinotti
HON. BRIAN R. MARTINOTTI

UNITED STATES DISTRICT JUDGE
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