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4 0.14237 0.14873
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9 0.14299 0.14517
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[0 2 3 41

[34? 90 [399
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0.4309 4.3970

4.59 4.59
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9.41 171' 96.04
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0.8884 9.0649

8.34 834
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A W0 2005117830A1 (CAMURUS AB, SWED) 15 December 2005 1-19
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See whole document

A W0 2007144081A2 (LTS LOHMANN U—lERAPIE-SYSTEM A.-G.) 21 December 2007 1-19
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Cited In ESIainSh the publication date hf citation U!“ 0111GT "Y" document of particular relevance; the claimed invention cannot be
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"0" document referringto an oral disclosure, use, exhibition of other combined with one or more other such documentsfiuch cmnbinatj-im
means being obvious to a. person skilled inthe art

"P" document published prior to the international filing date but later "&" document member ofthe some patent family
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Korean Intellectual Property Office
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Box No. II Observations Where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 20.45
because they relate to sulject matter not required to be searched by this Authority, namely:

Claims 20-45 pertain to memods for treatment of the human body by therapy, as well as prevention method, and thus relate to
a subject matter which this International Searching Authority is not required, under Article lT(2)(a)(i) of the PCT and Rule
39.1(iv) of the Regulations under the PCT, to search.

2. m Claims Nos: 46, 47because they relate to parts of the intenratioual application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims 46 and 47 relate to a composition, and are indicated as referring to claims 20 and 21, respectively. However, the claims
20 and 21 relate to a method oft-eating a patient. Thus claims 46 and 47 are too unclear to make meaningful search possible

3. El Claims Nos:because they are dependent claims and are not: drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations Where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows;

1. El As all required addtional search fees were timely paid by the applicant, this international search report covers all searchableclaims.

El As all searchable claims could be searched without ett'ortjustlfying an additional fee, this Authority did not invite paymentof any additional fee.

3. I: As only some of the required additional search fees were timely paid by the applicant, this international search report coversonly those claims for which fees were paid, specifically claims Nos:

4, El No required additional search fees were timely paid by the applicant, Conmquently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos:

Remark on Protest El The additional search fee; were accompanied by the applicant‘s protest and, where applicable, thepayment of a protest fee.
The additional search few were accompanied by the applicants protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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  a (54) Titiez OIL—L —WA’1‘ER EMULSION’S COMI’RiS "G A BENZOBIAZEPLN DRUG

0
{5’1" Ahstract: There is provided oilrrizirwaier emulsion compositions comprising a benzodiazepine drug, such as midazolam, that
is dissolved in an oil phase that comprises: 1 to 35% (wlw) Vitamin E,
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gm;

swam-mama EMULSIQNS camaxszm A amzmmxmamma EEC-G

This invexfiian regimes 150 118W akin-water enmision compasifions.

5 Emuisicm sygtems have 1011;; been 113ml fer pharmamutical puxpcses. Such

firsts-ms inciufle ailuiwwater maisisnsa water-innofi enmigisms am? mare

sample-K sygtems known as; m‘uliipie emulsions“

Oiluimwater enmisismg} in which the continugus ghage; is aqmwug and the:

m éispemeai phase is ofly in nature-:2, may be used far a variety ofpurpases and

adminifle ed via a V‘afla‘iy of mums, includiflg injectimx £13? wet-ii as

minim-i3{ration m the 63:6; mass, 11mg, gastmimestinal tract or vagina.

Benmdiazepine compoumfisg which act an the ceniral nervws sysiam is;

1:3 (381.136 sedation, hypimsis, dficl'eased anxiety: magnifies reiaxatian) amasmgmda

anmesia 3331421 to mfivmt commisians; am wideiy used in madfieimt The

ben’zmfiazepina fimg mkfiazolam {Snschiomu6~{2mflu0mphesnyi}nLmethyinn

éfi~imidazvflflaw}[13}bcnzodiazepme} ix mad as a sedative, egpficiaiiy in

a hcspitai seflimg ami panimflariy as gamed-mafia}: prim“ to surgery.

21) V

The intranasai administraficn 0f aqueeug saimiam cf miéazaiam as a

Sgdafiva pfim‘ ta miner invasive surgical}. and med-£3213, firmwares has beam}

Wideiy réported ($536, far examples 8:“. Bjs’farkman at a}. Britisfz Jtmmaf Qf

Anaessfizesia 797 575~53Q (3.99?) and N. C‘ T: Wflton 6? a3, Anesa‘hgsiafggv

69, 9?}??5 (1938)), It has; been especiafly wed in $216 paadiairic patienth; U1

gmupo Apart flom being a gafiem group in which afisviafien {3f anxiety is

pafiiculafly benefiisiai, the use 835 ima‘anasai mifiazolam has been iargeiy

canfinmi ”(0 children became hf E‘imiiaci soiubifity 0f the drug substanca

The aquecus ssiufisiliiy of midazoiam is law, and t0 delivsr a therapeutic

30 (lose to an adult by firm immmsai mum we‘uli} mguire a. pmhibifiwiy Earga
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dose vnittme, An additions} (irawback of the intranasai administration of

tnifiazoinm, and Whisk cmfld limit its use. {sspecisfly in shiidtsn}, is the

ntitation ans} stinging that it causes in the nasal cavity At insist part at.” the

Gauss nfthis discsmfnrt is thought ts) be the acidic pH effite simple: aqusmts

solutions Of midszntsnt that are nsedvU:

WO (39/24373 fiesm‘ibns Oi}»in»wster emulsions 0f drugs that are penny

sninbls in water, sspenisfiy nnnwstsmidni antiwinflnnnnstnry 6mgs ansi drugs

$01“ the tt‘fia’itnent nf pain, stectiie dysfunctinn and finkinson’s disease.

to Cnmpositiens comprising Vitamin E and benzoéinzepinss are neither

fiisstnsed not snggsstnfi.

Compnsitinns ssmptistng bnnmdiszepines ans fisscfibsé in US 43592654.

The use as? vitamin E in such cmnpnsninns is neithnr fiisclossd. nm‘

15 suggested“ Fmthst, ptefensd «image; farms ate snintinns, snspnnsinns and

gels .

A fonnnlation containing 17 mg/mL nnctnzeiznn, sclnevnd by using

suifobntylsthsrnBucynindentnn as s. sninbiiising agent, has bsen {inscfibsé

20 by Lafisson st :25. (Int. J? Phann. 2E2, 29—40, {Zfififi}. Rankin: at at

describes the use of randomiy methyintsd fi—cyctndexn'in tn product: a

saintion containing 10 mg/mL misiaznism MAPS f’fxarmfici. Supplement 1,

sssn, (1999);)“

25 W0 97l03651 fiesnt’i‘bes emulsinn sompnsitions cantaining vitamin E as a

solnhiiising agent. There is net suggestion in this document {if emulsions

containing nenzodiazspines.
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Emultsien fm‘muiatims 0f drug 00113130110113 are degctibed in US {3,193,935.

The competitiang campfise fixative agent digsotved it: an 0313. phase

comprising tmaphemi (titan-in E); wherein the: vitamin E comprises 2% to

£3592; wa at" £310 00mpositiens. The 500000 phase 035‘ the emufisim comgrtSe-s

vitamin E TPGS as the enatllgifying agmt‘ Vitamin E TPGS is a water
9':

3021112216 defivative 0f vitamin E and mizststs of toccspimrot eatetified with

succtrata acid, thé ether acidic: gmup 0f the latter being mtg-rifled with

polyethyiatte glycai 10:36. Camposifimts it; Which the mi phase comprises 1

£0 35% {WW} afvitamtn 1E3 am 0013mm“ diminsaa‘i 1001‘ suggagtad.

10

'Ncnetheless, them is; at; unmet £16361 f0}: hertz—saéiazepme {and gspeciafly

mifiazoiam) amm§98ifian3 that manta-in high catteentrations 9f active agent}

that give: minima} itfitatifin 0f the nasal cavity {331 intramsal administration;

and that are stable. we: prolongtzfi periods.

W’a have foundg surptisingly, that the abava—msnttmzed pm'bfiams may be:

Sikh/"001 aging at; armflsien tbmuiation in what} bath the ameunt of 0i}. pihasv:

it; ftp: emuisim as wail as: the. vitamin E mutant 0:? that. sit phase are

eatafiaity gelected. W6 have additienafiy {wind that amalgam stabiiity may

20 be fiztther snttanceti by aciditiw of 3 130040330 S‘utzfactant ami’m a celiutosem

b05003. thicksnittg agent. When administered inte the 213331 cavity, the

emulsion is wait tateratmi.

fii‘hus, awarding to the inventien there is provided oitnimwater gamutsien

N; .z: campossitiefls for the dfili‘t’m’y Of a benzodiazepine drug to a pafi‘ent

comprising:

{a} an 03 phase, which phase campfises 10 ft: 60% {Witt} 0f the cmttisien,

anti which phase: mmprises Vitamin E in an amaunt ‘1 t0 35% (Ws/‘N of

that phase} and a bangadiazspim fimgg

30 ‘ {‘53} at: aqueaus phme’; and
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(e) er: emulsien stabilisets

which eerrlpeeitimie are referred te liereinetter as €“the emulsiene eeeerding

to the inventien”.,

it is preferred that the emulsierre according to the irwentiee are adapted ferU?

iritreeesel atlmiriistretirm.

When used herein, the term “vitamin E” includes all teeel amt teeetrieriel

derivatives that exhibit “vitamin E activity. it is preferred that the vitamin E

10 is water inseiubie end/er rreri~water diepersihle, ”Elie nemerreletere fer

Vitamin E and related, eempetmds is unclear in current practice and can vary

When user}, by different eempendie and erganisetiene. The United States

Phermaeepeeie describes vitamin E as e ferm ef antecepheml. This

.irielmies D~ er D,Lwe.wteeepherel, D» or D,L—tt—teeeplierel acetate and D— or

15 D,L~ct~teeeplterel sueeinate. The Asseeiatiee ef Offieiel Arrelytieel

Chemists {AQAC} states that the term vitamin E eiieuld be meal as a generic

deseriptien fer all tow] and teeetrieriel derivatives that exhibit Vitamin E

aetivity. Time the term teeepherele is synenynmus with vitamin E but arise

for methyl teeels. fthQGQpheIQl is a trivial name witheut defined

20 etereoehemistry.

The vitamin E ii: preferably in the form (if the free eleehei, but suitable

teeeplierel derivatives irrelecie eaters of teeepherel such as the lineleate,

nieetinete, acetate er eeitl Streeinete eater,

The emelsiens acceding te the inventien have er: oil phase that comprises

ene er: more phermeeeutically acceptable tails. These eiis are preferably

menuhydrexyleted (ie. they have a hydrexyl value ef lese than 20) and as

each they include vegetable eils such as eeyliee‘ri oils sesame eilg saffiewer
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03}, 6.2313910. 01?, earn 0i}, cettmseacl 9i} and alive Di}. as; wail as marine 0:33-55

such 33 md Ever 072} and gardim 0i}. meen‘ed GEES are 383mg ail, 021116123.

GEE, cam oil, cottangsed Gila and? capesfiafly, 3031130331 0311.,

The emulsions according in $210 inventimz preferabiy have an :33: phase thatU“

mpmsents '12 to 53% (WW) and more preferably 15 i0 49% (W51) of the, mm}

emulaian, Farmer} filfii emzfigims— according ta the invanticm preferabiy have:

an ad} phase that campfigess 2.5 m 39% (MW) {such as 5 i0 125% {WI’W}}

Vitamin E.

10 ‘

Wham med. harem? i310 tam “banzodiazepine drug” wiii E36 made-{stead by

these- skilled in $110 am 15.: include all phannammgicafly acfiva cempaunds

that passess the henmdiampine {sub~}sitnmum, and which may act 011 flag:

mammal nervous system, Sea also the definitim pmvided in Gaedman &

5...» Eli Gflman’s “me Pizammcaffigimi Basis qffi’?zerapeufiw"’, 9m Editien {19963}?

Mafitawmflifi at pageg 363 ané 364, the 'reisvant disalh‘s‘me in which

{iocumemi is 3161-07032 inwrpmzfieai 3:95! reference, Examgfies 0f suitable

benzodiazspine {imgs inciudes afipmmlmn, beniazepams bramazepam,

brafizeiam, camacham, ahierdiazepoxifisz cingflacham, 010110550111,

20 ciozzazepam, ciarampis acid, clamchatéz, cfiofiazepmm 0101;539:2210,

deierazeyam, diazepam3 egiazoiam, ethyi iefiazagsata, aiming},

flmfiampam, flunitmzepam, flurazepam} 11313222333111} katamiam,

Eaprazolam, lawman}? iemetazepaxm, metaeiazapam? memmfiam,

midazaiam, nimctazegfiamg nitrazepam, {xxazapamg pinazegsamg pmzfspamg

25 quazspam, temazapem, ‘ietrazepam and Hiamlam. Preferred

henmdiazepine drags indude alprazoimm Chimfiiazepexidc, cifionazepam,

mfiarazezpate, éiazepam; estazaiam, flumzepam, halazepam, Emma-pm}?

nitrazepam, axazegram; prampams quazepam tamazapeim u'iamiam and?

Especiafly, midazaiam,

3 {b
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The benzerliazepine drug content ef lbe emuleiene eeeerdieg re the

invention is dependent ripen {be soiebillry a? {be benzediazepine rlreg in

question earl lbe dose that needs to be delivered le the patient. Fer an

inlraneeal formulation delivered as a liquid, the typical dese veleme is in

5 the range (ll lb 3.4 mL altbeugb smaller or larger volumes may also be

given The benzerlieeeplne drug may be lneerpereterl inter) the emulslens

according lie the lrwentien by being alsselverl brie lire ell phase prior re

emulsifieatlen. The beneecliezepine drag content {if the ell ybese prim re

prepareiiee ef rbe enmleiene aeeerrllng to the lnvenlien is prelbrably in the

10 range l le lGlll} reg/ml” more preferably 2 le 800 reg/ml; eml meet

preferably a re e00 nag/ml]. The benzealazepine {beg cement 0f the final

eilminnwaler emulsion is preferably in the range llrl te 30K} reg/mi3 mere

preferably $3.5 ‘ie 250 mglmla and meet preferably l re 20% reg/nib.

15 ‘eren used herein, the term “emulsifier: Slabi’liser” refers to agents that; when

present in emulsions aeeerdlng be the invenlleri, either prevent er retard

phase separation (be. the ferrnelien ef distinct oil end/er water layers) in the

emnleiene. lire term therefore includes agents that erevenl: phase eeperelien

in the emelelees aeeercling re the invention liar ene er mere beers or,

20 preferably, fer ene or mere {lays (eg. 3 er mere (lays, euelr as one er more

weeks} and, eartlenlerly, ene er mere rnentbs).

The ennrlsien stabiliser is preferably ineerperelecl line the emulsions

eeeerdlng re the invenlien via the aqueeus phase” Preferred emulsion

25 elebilisere include ene er mere thickening alidien parrlealarl‘y, emulsifying

agents. Suitable thickening agents include cellulose—based ibielrening

agents such as melb‘yleellulese, lryrlrexyelbyleellulese, byrlrexyprepyl

eellaleee and hydroxyprepyl meibyleellelese. Suitable emulsifying agents

inelucle: .

30 {a} ienie surfaelanle (eg. pbeepbeliplrle such as leeirbin); anrl
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(3:2) n0n»i0nic sud‘zzciams {e‘g‘ pciyaxyathy‘iene safeitan fatty acid 65mm,

poiyoxyethyiene sieamtesg paiyoxycihy‘ime 033%: {iii éefivativas and

yeiyexyefizyime 313:3? athers).

5 13313066; fisgcfipfiafis of this 31031401313 Surihctants mentioned abave may he

{Band in thsa “Handbook 0f Pharmaceuticai Phraipients”, ‘Kj‘bba (5351), 3rd

aditim, American Phamaceuticafi Assnaiatfim {Washingmn} and

Pharmaceutical 'E?“ress {Kantian}? 2000.

153 E’rincipie mamas cf imififln are aggs and soybfiafia. Synonym-s far ieci‘ihin

inchifia @gg lasiflain; mixed soybean phasphafides; aveiecithfi‘n; egg yaik

ghgsphoiipids; saybean leciflfing soybean phesphoiiyids; vegetab'fifi lecithim

Preferred emiu'isiana acmmiing ii} 101% iflvemiim inciwk: £11056: that incinda an.

15 emulsion stabilise: that is an enmisifiéng agent (fig, an 73011314; surihctaflt such

as Emithin). In this raspeczt, ymfetmd smflgians accordiflg to flaw invanfiam

2330 imifi'mk: flame in which leeififin is empie‘yefi a3 an emulsion sia‘biiis‘ey,

and a gamma surfihctant amis’m a tfickening agent? as hamin‘befare

fiefinefi, isiam optimzaliy migiayed a3 {a} further amui‘siam stabilimfis}.

20

The ammmt 0f emulsion stabflisezr (mg lecithin) mead in. the emulsifln

awarding to the: inventiwn i2: prafem‘oiy in "the range 001 m 15% (WW),

more: preferably 0335 m 10% (WI?) and mast prefamfiiy 0,} t0 5% (W51!)

35 Wham garment £111 £313 amuisions accardiflg t0 the im'emiom the {1011452331316

Surfactant may haw a cmmwimtien th’t i3 preferably in the range 0.01 tats

25% (WW), more preferably 0.05 to 20% (WW) and 21103:: preihrabiy 0‘} £0

15% {xvi-v),
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When present in the emaisieas awarding to the iaveatieng the thickening

agent may have a eoaeeatratiea tliat is dependent apea its molecular weight.

Reviewer:s its eoneeatratieti iii an emulsion aCCO‘i‘t‘iillg to the invention is

preferably in the range 0.01 to 20% {iii/V), mere preferably 0.05 to 15%

5 (wfv) and most preferably 0.3. to 10% (iv/v).

The pH at the emulsions aeeeitling ta the invention is an important

detemiaaet ofhaw well they are tolerated when atlmiiiiateteci ixite the nasal

cavity. The emulsion may cause imitation and stinging if the p’t‘fli is too high.

ta or law. Farther, when the emulsion aeeeitliag to the inventieii comprises

miciazolam, it is also preferable to avoid a iew tilt in eater to minimise drag

eartitieiiiag fiem the oil tillage inte the aqaeeus phase. Riga eeiieeati'atieas

0fmidazelam in the aqaeeas phase may exacerbate iriitatien.

15 Measuring accurately the pH of an oiinimwater emulsion may be

prebiematie. ladeeti, it may be more convenient ta measure the 338‘ at” the

aqaeeas phase at] the emulsieii. This measurement may lie petfetmetl lay

eeatrifttgatiea of the emaisiea at a farce adequate to separate the ail and

aqueous phases irate separate layers. The aqueous layer may then lie

20 removed and the pH measured“ The pH ei’ the aqueous phase of an

emulsion aeeeitliag ta the inventiea is ptefetalily iii the taage all 5.0 te 3.0,

were preferably 5.25 it) 7.3 aitd meet preferably pH 55 ta 7.6.

The pH at the aqueous pliase of the emttlsieiie aeeeidiag ta the inventieii

as may be adjusted and eeiitrelied by metals well known to these skilled in the

art, such as buffer salts, aeitls and leases. Time, the aqaeeas phase may

contain one or more Of the following pH ceatrelliag ageats: otgaaie aeitis

(eg. eittie acid and tlie like) or alkaii metal £e.g. sediam) salts theteei;

pliamiaeeatieally aeeeptabie salts (eg. sodium, magnesium or calcium, salts)

3:5 ef iiiergaaie acids emits earlioaie aeiel at“ pil-ilé'ftliltllli3 add)? “fies 0f
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magnagium; a5 Wei} as alkali? and alkaline earth; metal} {$33. sadium}

whim}, pmasgium 15:16 the: ER} suiphatag, matabisuiphateg} pmpimmtes

and sorbatsss. The: aquaous phase: may? in yarfiicuiar, cemprise a buffered

aqueous Sal‘utien, such a5; phesgflmieuvbuffemfi $33136, #31521 has a pH wiihin
(J? any of the abavenmmfimed ranges (sag. 9H ’14).

“.E‘he emulsions amefling :0 the: invantian may, if necessary, be afijus‘ied is)

appraximafeiy flag same; mnmfiia pressure as fhai (3f the bad}; fluids. This

may be desirable Where a compasi’iima is to» be apyfied m delimit: flame.

m membrmmg, such as thaw fwmi in the nasal cavity, A camgosifiam flat has

beau adjusteé in this mama is; said in be. imtonic ami will mi. {and t0 swafl

or Gamma the tissues with which it 00mm: mm centact and WW remit in

minima} dimmmfafi on application. Thee {91311315911 0f immnic pregéamtions

may be ashfiaved by aiding an imie: compaumia such as Sadium chimide, s31"

15 a mtg-mimic mmpound to fix: compmifim. Suiia‘bie non-mimic comyaumis

inzsiude glyeemi and mamfi’mi.

"{‘he smuismns accardmg to the invmtim may 3130 Gawain 0mg: ingtafiiems

in €116: 0i} fifldjfll‘ aqueous phase-3.9 {mach as antioxidants, cheia‘iing agents,

20 preservativea or other agents generaiiy aged in phamacauficai iiquisfi m-

emafisim famuiatiem, Such agents are ‘Wafl known to those skiiiéd in the

art.

Iih‘efarmé emuisions awarding m the: invention intzi‘udfi fimse that are; 32113338:

25 with respect in phase separafim for 02w 0: more: days {ag 3 :3: more days,

such as 011% 01' more waeks, and, pafiicu‘iafiy; 0116 or mere: mcmhs). ‘When

aged herein, the 1mm “Stable with respect “:0 phase Separaiimt” inclueies

campositims that, {m starage, aithar 510 1.1032 form a digiinct Gil iayez’ 01’ fuxm

a distirzct layer 0? mammaissccd 01’} droplets fimfi‘ma‘y be: refiisparsed E33!
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gsntis shaking (sag. shaking by hand) aims The latter pmsssss by which a.

isyei of siabiiissd sii dwpists separates, is kimwn as “steaming?

in their Simpiesi £31m, the emulsions accessing to 13's: invsn’iimi are

U} grspsrsd by dissolving {33? dispersing smiiisien stabilise: in the aqussus

phsss. The. aquedus phase is she-n mixed with the: (iii phass (wmpxising

vitamin E, Si} and thus iisnzodiszspins drug) to farm a dispsrsion of (Iii

(impietsv

10 This, awarding is s iiiiihsr ssysct 0i.“ flis invsniiim, their: is maviaisqi a

yrmsss for the preparaiisn of an emsisisn awarding is tbs iiivsmicn, which

pmmss maximises:

{i} sdaiitien of an emulsion siabiiissr, as hemiiihsfsi‘e defines, is as

squeals sompsnsm {sg water) is fans the aqusmis phass;

15 (ii) asidition 0f Vitamin E, and (if a benmdiazspiiis drug, as iisrsiniisfore

i defined, is an Gii is) form the oil shims; and

(iii) mixing that (ii phass and the aqueous phase; isgethsro

This size smi sixes distribsiimi 0151316 Qii drapisis in tbs emulsimis awarding

20 is that: ithifl‘igiflfl wiii {ispsmi on the metiisd Qf mixing. is stasis smuisimas,

the: Simple: size? as measm‘sd by techniques such as Eight micmscopy 01‘

Essex difii‘aciim, generaiiy iiss in tbs range: 0.1 is 10 gm, High shear

mixing using equipment such as a hemogenissr or s micrsfiuidiser is the

preferred methed oi‘prspaiing ghsmiaceuticsi emuisims.

25

Accarciing to a fiiriiier aspect 0f ihe invention, than: is pmvidmi the, use (if

an smuisisn assessing to the invsnticn far the massfactsis 0f a,

medicament for the administration of s benzediazspine drug (sg.

midazaiam} is a patient in seed, of such administrati on.

30
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Simfiefly, enema: aspect 0f {he inventien provides a methed of

administering a benzediezepine drug {egg‘ midamfiam} to e patient, which

mefi‘ied eemprises adminisierieg to the patient an emuisien awarding fie the

invention.

:5

in anether aepee‘t of the invemien, there is prevified {he use 0?? 2m. emuisien

aeeeréing to the invention £11 The manufaemre of a meéicement fer the

treatment 0f a eenflitien in which hemecfiiazepine drug treatment is

indicated.

10

Pattieular eenflifiem Where benzeéiezepine drug h‘ee’tmeet may be

indicated ‘ineiude afixiety disorders, commie-five disorders (eg. febrile

eenvuisiens and cmwulsiens from states epiiepfieus); distmiaeé eehavieur,

paresomnies (tag. insemnie? restless; leg egmimme, Sleepwalkling 01: night

15 teams); dyepneee; mueele spasm {egg item spasfieiiy, dystenies, Sfiffimen

syndrome, cerebm'i paisy, peisening 0f ietemm), emesis (egg. nausea 331d

vomiting aeseeieted with fer exempie, cancer eheme‘theragzsy},

scifize‘phrenia, vefiige and withdrawai syedmmes (e‘g. aieehefi er epieid

Withfirawel) .

Benzediazepine drugs may aim be given for premedieatiee {:e‘g. {before

geeemi anaestheeia 01‘ te pl'evide sedative eever for mine: surgicai Or

investigative preeedures) anti/er to induce Seciatien, hypneeis enci’er

anteregrade amnesia, Preferred indieafiens include the grevisien of

\ seflafive cover for minor Surgieai er investigative preeeduree.

The emulsions awarding to the inventien may be administered eraiiy or

yarmtezefly. When used herein, the term “parenterafiiy” ineiudes

adminisimticm to file muscles, subcutaneeus tiesue, peritenea} eavity,

venous sye’iemg arterial system, Iymyhatie syétém, spine}, fluid (inimiheeai;
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epit‘lnml) anal joint: eevttieso Parenteral fenneletiens will lee sterile anal

usually yymgenmfree.

The cmulsiens acceréing tn the inventien may also be administered tn the

5 gastreintestinal tract or other mucosal surfaces, Such as the eye, nesex

vagina or tee-tat cavity,

it is preferred that the emelsiens according te the invention are administered

intraneeelly. When adapted fer lntrenaeal administration, the emulsions

to accenling to the invention may be administered “in the nasal cavity in forms

including drops er Sprays, Spray devices can be single (“unit”) dese OI

multiple deee systems anti are available from various commercial sources,

including Pfeiffct, Velels, Bespak and Beetenullliclcjnsen.

15 Emulsions amending tn the invention have the advantage that they may be

mete stable than {particularly with respect tc phase separatien), be better

teleratetl than; be less texte than, have fewer side effects them, have better

pitat‘tnacokittetic prepertiee than, be more easily prepared than, er have any

other neefitl prepettlee ever, ccmpeeitiens lmewn in the ptlcr are

20

Mcteevet‘, emulsions aecenling to the invention also have the advantage

that they may be prepared. nelng ceta‘elislted yhemtaeeutieel pteeessing

wetlands and employ materials that are apprcved for use Tin feed er

phennacetttieale er ere eflfite regulatory steme

25 .

The invention is illustrated, but in ne way limited, by the fellewlng

examplee.

30
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Examyfies

Examgie 1

Was.3930 Lmuismn campnsmv 2";% 353ng mil 13313386 m M11911 9%} 931336:

\\\\\\\\~~\\ N\\NNNVVVVV\\\\\\\\'\\\\,:\\\\\\\\\\\\\:\:.“35‘“M“.\-<-\---«(ck-4““

The 011 phase was pmparad 33y mixing 10 g of vitamin E (Sigma, Fania,

UK) with 15 g of saybean 0'31 {O‘Eeificias SABQ, Manna Switzerland). late

5%} mL of phasphaie buffamd saiim salutian (PBS; Sigma} was dispersed

10 1.2 g of agg yoik phospiwfiigfid {lmifihfing Kabi Pharmacia? Swscien),

ibflcswed by the addition 3f 23: g 0f giycemi {Sigma} A marge amuisim

was preparaé by mixing the oii and aqumus phases using a Si'ivarsan 14R

Emmegemser, Th6 mama amuision was afljugi’ed is.) a 180 mL voiume with

?BS and furihszr emufiisifi‘ed by pasgiug fill‘ffilgh a Ramia Mini~Lab high

15 massage valves hanmgeniser set at 100% bar pressure.

Examgla 2

 

’Ef‘he 01'} phase was 33:6pr by mixing 5 g of Vitamm E with 20 g of

myhem 0Q. The.- emuisian was flaw pmpared £21 an, identical manner to

Exmmie i.
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The @311 phase was yrspsmd by mixing 6.66 g 0f vitamin E with 26.64 g of

soybean oil. The emuision was then preparszi in an icisnticai manner is

Exampfic 1.,

ExamElc A};

somsl‘ismlfi/wr’wwtammi

The oil phase was prepsrsci by 1:151}ng 3 g 03? Vitamin E with 32 g at”

ssyhean oil. The emulsion was than gareparsd in an identical manner is

Exmgfie 1.,

Stablhmfemuhlqssssiisfilnfixamplesi4

Sampiss of the smuisimms prsparsd in Examgiss 1—4 were seaied into 50 ml;

clear glass injscfien viais and stored at mom tsmpsra‘tum. The appearance

of the smuisions was remained ever a; 7~day psfiod‘ Tbs results are

gamvidsd is the; tabla beiew. Examplss 2,3 and 4 sheweai gmd physical

stabfiity over the: 133st psfimi. Alihough there: was same separatism cf the:

two phases (steaming), the unifm'm appsamnce 9f the emuisisns amid $36

rsstorsd with gsntls shaking.

Example; 1‘, with an oil phase comprising 40% W/w Vitamin E, had 1390:

stabflity and the oii phase readily separated? It was 110‘: pessibis ts resists

the; emulsion to its eriginal'finifom Stats by means 0f shaking: V \ '
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E fix. 2 Stable; Stabs: stbls L zgia: E
E Essgzasrsssm E
E: E \sissfiy E

E i E Verdi’s srssai
Es<sg“saws“...wsg . ‘ mm»;ssssssE;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.‘f , , ; E

Essa 3 Stable, Stabis Sis’afis E
E E i E ssparafisng E separation,

easily Esssiiy
E {sdzspsrssd Isdzsperssd
   wwuz’wuufi.mlgum-inn,,,,--.-1.-.-. ”"3."(’f.-:f/l/l/l/l/I/IzWWzI/t/t/t/t/I/I\‘ ' - gmSlight .................. § Slight

i sass-swan, i sspsrafisn, separation
E sssiiy E easily sasilv

E EEEEEEEEEEEEE rcdlspsrssd ‘ ssafispsrosd E ischspemsd 

Exsmyis 6

Smufismsssptsmms10 mgf asfism anti 25“:4; “WW 9i}@hsss\\..\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ “nVVVVVVVV 

Vitamin E (5 g} and 20 g sf soybean m} was weighed mm s 5!} m1: bsaksr.

Miészsiam {1 g; R W”, Unwins XVlejm, UK} was sddsai is tbs vi’ésmin

Bissybssn oil ans the mixture: was warmed and stirrsé at 304005;? until the i

(Emg had (fisssivsd‘ Egg ysfik phsspholipid (3.2 g; {within} was weighed

inks s 255} mL Make: and disperssé ink: 50 mL of pH 37.4 phssphs'ts

buffsssé saline solution s: 304000 Giyssml {202 g} was adésé ts ths

Essiflzin disysrsiana Tins {3i} phase was afldsd is the aqueous phsss and the:

two were missd tsgsthsr by homegsnisstiss for i minim st 700043900 133m

using a Silvsrsoa L43: mixsr. The seams smuisima thus fox-111611 was msds

up m s vsisms sf 100 mL and them passes} tin-es iimss {Essagh s Ramiis

Minimisab hsmsgsnissr at as pressure GE 1000 ban The find swans? was s

miiky Whits ts sfilwhits emulsion
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Lxsmsls?

Emuismwmammsifims’siredazslamand“We/wishes

Vitamin E {6.66 g) and 26.64 g at." seybean at} were weighed into a 50 mi,

beaker, Midazetam (1 g) was added te the vitamin E/seybeen 0i} and the

5 mixture was warmed and stirred at 30-40%: until the drug had dissefived.

The emuisien was then prepared according to Examgie 6.

Emmett-*8

10 wrbfimmmmlssmwaddswnaienmiflfifl

Vitamin E {5 g} and 20 g of seybean at} are weighed into a 50 mi beaker.

Midzrzelem (t g) is added to: the vitamin E/seybearr at! and the mixture is

warmed and stirred at 304—10053 unfit the drug has diesetved, Egg yell»:

phesphofiipid (192 g; Eeeithin) and. 0.5 g 0f pelyexyethyiene 20 serbitan

15 moneeteate (Sigma) is weighed Enter a 250 mL beaker and dispersed inte 50

m1, of pH 7,4 ehesphete buffered 3315116 setutien at: 30m40.C. theereit (2.2

H g) is added te this aqueous phase. The eilt phase tsadded to the eqeeeus

phase and the We are mixed together by hemegenisatien fer 1 minute at

7000-3000 rpm using a Silverson EAR mixer. The ‘eearse emuisien thus-0

20 farmed is made up t0 3 volume of 100 IBL and then passed three times

threugh a Rennie Mini»Lab hemegeniser at e eressure at" 1000 bar, The

fine} preduct Witt be a milky white to eff-White emulsion.

Exam-Eta 9

2:5 twismconmmme10ms/lniimldmtamWimmsthflwfiuisseas

@9129.de 0

Vitamin E (6.66 g) and 2&64 g 032‘ soybean at}; are weighed into a 50 mL

beaker. Midwestern (1 g) is added t0 the vitamin Elseybeen 0i} and the

mixture is warmed and stirred at 30~40°C anti} the drug has dissolved, Egg

3t} : yolk ehesp‘neftieid “(1.2 g; Eeeithirt) and 0.5 g at“ methyieefluiese (Metheesm
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20

W5} fit§i§§$£ifi$

i?

AEELV; (3030:0031, Qrpingtem, {Hi} 213:0 weighed flute a 25% mL beaker and

(iiséfirsad £1th 5% mi- Qf pH 2K4 phcsphate bufffired saline, mime}: at

3313460323. Giyaemi {2.2 g} is; addieci t0 the iaciih‘in diSpffifSiffifl. Tim 0i} phase

is added if; the aqueous phase and flag “awn are: mixmi togafizer by

hemwgemsafimz far 3. minute ai‘ 76i30~8{}€)0 rpm using a Silva-son EAR

mixer, @313 00211738: emuisign thug ibmed is made; 11th as. vaiume of MG mi.

and firs-11 paasaci three iimes ibmugh a Ramis Iviini«§_,ab homegeniser at a

pressure. of 310% ”hat. The firm} proéuct M11130 a milky White is offuwhite

emuisiann

Mamie“?
V

 iiusteam’ieafi 

adémnaiezmihfiarandhrdmmmwWhflwfluiwasthmem

Vitamin E {5‘66 5;} and 26064 g of 3031336011 oi} are weiglwd into a 53 ml

beakszr. Midamiam (1 g} is acids-:6. to £310 vitamin Efsmybeém 0i} and £310

mixmra is wanned and stirrad 3030499113 anti} the (hug has disscivefl. Egg

3:013; phegpimfiipid {1.2 g; lsciihin}, {3,5 g of paiyoxy}, 40 staamta

{polyaxyefllyfiema {4Q} Stazmfle; Sigma} and {3.5 g of hydmxypmgyi

methyicefluiase {MeflimifiiQ K4101; {3030x0023} are waighed mm a 25$) mL

beaker am? disparsefi into 58 ml 0f 13H ”FA phosphate bufferefi saline

winning at 30~4G°fl Giycemfi {292 £5} £0 afléed ii) the 100mm dispersimz,

The 0i} 33113-30 13 added its the aqueeug phases and iii?) hm are mixed togathm'

by hm’gmgenisatim far 1 minute at 73G€E-SGQQ rpm using a Sfivgrscn EAR

mixer“ The mama emulgiem thus {amass} is made. up to a volume: of 106 mi

ami men paased three times fihmugh a Ramig Mini-1108‘s homegeniaer at a

premium 03? 169% 33611“. The finai pmdizct will be a mflky White to afi-White

amuisian.
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Emeiefl

Wimbflmofmlfimimmfimmnsheep

The sheep is an exeeiieiii animal medei fer nasal phanneeeidneiie smdiee

with a ierge xiesei eavity end the ability i0 receive humenvsized deses 0f

dings and fei'muiaiiens, if an iniizmi drug 01? femmiatien is administeredM2

mirenasaiiy if) the Sheep, it may cause the animal to sneeze end seed and

the extent (if sneezing and 3110112ng may be reiaied tn the iiiiianey ef the

fennuiaiien. A group of five sheep were each administered with e

midezeiam emuisien fonnuieiimi efideniieei edmpesiiion to Exampie 7 as

10 part of a. phermeeoidneiie study, Each enimeig weighing appmximeteiy

55 kg: was administered inimnesaiiy with the emuisien at a, dese veiume ef

0.02 nil/kg divided equeiiy beiweezi bed} nesiiiis ice. 3 Sfi kg ghee};

received 0.35 1:11.: 0f emuisien per nested. in the 60 minutes fdiiewing

desing, any incidences 0f sneezing m" meeting were rewarded. ”fliers: were

15 me incidences in any of the five enimeis during this peded, indicating that

the femmiatioii was extremeiy weii ieieraied.
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mailm-

1;. An QfiémeH emulsion, camgmsition far the: delimit»? 0f 3

benzsdiazeyim fimg m a patient camprisinn';

5 {a} am 9:11 phage, which phasa camyrims 10 ”$0 60% {WW} of the

2211111531011, and whisk phase mmpfises Vitamin E in an 3131mm 1

its 35% (WW Gf that phase} and. a bfiuzmfiampim firmg;

(b) an aqueous phase; and

{a} an amuisian Siahfiifier.

1 i}

3%.} A mmgasition as claimad in China 1, wherein Effie: bfimadiamyim

ding i3 afigymmlam, 'bésmazepam, "tsmmazepam? bratizeiam,

aamazepam, cifim‘diazagmxédm cinaiazemmp siobazam, cianaxepam,

(sicsrazepia asifi, cicrazapaie, clafiazegam, ciozapine, delmazapam,

15 iiiampam, asiaazs‘flam, eflayi lafiampam, afimlam, fludiazspamg

flimitrazepam, flm’azepam} haiazspam, ketazafiama lapra‘zoiamg

lorazepam, immatazepam, metaclazspam, nwxazafiam; midamiamf,

nimetazepams nitrazepam, oxazepam, p‘inazapam, pmepam,

quazmam, tanmzayem, tetrazeyam 0r Madam. I.

20

3... A cmnpaaition as cifiaime-d in Ciaim Z, whfirein the hanzodiazapine

simg is aipmzofiam, dzimdiampoxidc, cimampém‘g, domzepme,

diampam, estamiam, fluraz'spam, halazepam, bmzepm, midazolam,

nitrazepam, @xazepam, max-26mm, quazapam, iamazapfim m" Mammal.

w> 
30
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6“ A eempeeitien as chimed in Claim 5, wherein the nen—hyrirexyieted

eii is soybean eii, sesame 0i}, safflower on; enneia eii, cam on,

eeitonseeii 0i}, eiive (iii, end liver 0i} er sardine oil?

5

'7; A composition as claimed in Claim 62 wherein the nen~hydmxyieied

Oil is seyheen eii3 sesame oil, {rennin vii, corn (iii, an ceiinneeed eii.

8, A eemeesitien as chimed in Claim 73 wherein the nen—hydrexyleted

10 Oil is sey'bean eiig

9% A eempeeinon es eieiined in any one cf the preeeriing eiaims, wherein

the eii phase represents 12 in 53% {win} ef the emulsien.

15 m. A eempesiiien as eiaimed in Cieim 9, wherein the eii phage represents

15 to 49% {W/V} ef the eineisien.

ii. A eemeesitien es eieinieei in any ene ef the preceding claims, wherein

the 013.3. "phase eemmisee 2.5 to 30% {iv/w} vitennn E.

12‘, A eenipesi'tien as claimed in Claim 11, wherein the Oil phase

eempnses 5 in 25% {WW} Vitamin E

13° A eempeeitien as eiaiined in any ene efflie ereeeding shims, wherein

25 the benzndiezepine ding content ef flie eii—imwe‘iei‘ emulsien is in the

range 0.1 in 390 nigfinL.

14. A ennipesitien as; claimed in any ene of the preceding eieims, wherein

the emnisien siebiiiser is one or mere fliiekening andfeir eineieifying

3E5 ' wagents;
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15., A eenayasifim as eiaimefi in (Eiaim 14, wherein the enmieien stakiiiser

is an. emuisifiring agent.

Us pm. '23". A cemeesifioa as eiaimed in Claim 15, wherein the emuiefiying agent

is an imie Surfactant.

17. A campesifien as chimed in Ciaim 16, wherein. the ionic suzfactam is

a phesphefipid.

10

18, A. comeeeitien as ciaimed in Claim 17; wherein the phesgfimlipid is

ieeithin.

19. AL eemgmsifien 33 claimed in any ens-,2 0f Claims 15 ETC: E8, wherein a

15 nennianie surfactant andfer a {Redeeming egem igfare epiiomfi‘y

empleyed as: {a} further emuieien siebifisemfe).

20. A cempmifien ae claimed in Ciaim 395, wherein the newéemie

surfimtamt i5 Seieeted Mam the gmup eensiefing af 3, pelyexyethyiene

:20 setbitan fifty acid ester, 3 peiyexyefhyiene steerate, e palyexyethyiefie

caster efii defivafive em? a. pefiyexyethyiene afikyi ether“

{a} y...» 33>; eemgesitien as claimed in {31mm i9 01* Ciaim 2:03 wherein the

flfiekenieg agent is eefleiesewbaseé.

h} U}

r} -‘\;é"¢“({ »-
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23. A campssificvn as claimed in any one of the jpi‘scading shims, wherein

ihe"pE-i inhe aqusous phase is in the: range pH 5,6 in 81}.

1243 A campasifimi as claimed iii any we 9f this preceding claims: wherein

5 the amuision is sia‘bie with resgsect to phase Sgparafian £01“ 0116 or mare

iiays.

25. The use of ii campgsition as dsfined iii any 011% Of Ciaims i to 24 for

the; manufacium iii? a mséicamem £01” the administraiim (if a

30 benzmdiazepine drug to a patient in maxi ofsuc-h administraiiun.

26. Use as slaimed in Ciaim 25 wherein the benzodiazepine drug is

midazoiamn

15 27. A methafi 0f adminisieiing a benmdiazepim drug :0 a patient3 which

msihod comprises administering t9 the paiisni a campusitign aa

fiafined iii any one of Ciaims 1 is) :24“

28. A meiimd as ciaimed in Claim 275 wherein the emulsia‘in is

20 administered inimnasaiiy.

29, The: use of a compnsitimi as dafiiied iii any (me of Ciaims 1 i0 24 in

the: manufacture of a madicameiii for iim tmaimcni of a condition in

which hemoc‘iiazepine drug treatment is indicated.

25

30. The use as ciaimsd in Claim 293 wherein the candiiicm to be irsated is

an anxieiy fiiSOI'dfirs a canvuisive discrder, dismrbeé behaviaur, a

paras;iriiii‘iiii3 ciyspnoeas muscle spasm, emesis, SCifiZGphffiiflia, veiiiga

01" a Withdrawai synfimme.

30 V ‘ '
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31° The use as ciaimeé i3: Claim 29, whal'ain the hemodiampim shag; is

given for premedicatien andfor t0 indueze sedatim, hypmsis male-r

antamgmde anmesia.

32. A pmccss for the preparation 01"" a aumyasitim as dafinad in any mm
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ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

[001] This application claims priority under 35 U.S.C. § 119(6) fiom United States provisional

patent application number 61/040,558, which was filed on March 28, 2008, and which is incorporated

5 herein in its entirety.

FIELD OF THE INVENTION

[002] This application relates to the nasal administration ofbenzodiazepine drugs and combinations
thereof.

BACKGROUND OF THE INVENTION

10 [003] By way of non-limiting example, the benzodiazepinc family consists of drugs such as

diazepam, loracham, and medazepam. The drugs in this family have been observed as possessing

sedative, tranquilizing and muscle relaxing properties. They are frequently classified as an anxiolytic

and skeletal muscle relaxants. They are thought to be useful in preventing, treating, or ameliorating

the symptoms of anxiety, insomnia, agitation, seizures (such as those caused by cpilqisy), muscle

15 spasms and rigidity (which can be caused by tetanus), the symptoms of drug withdrawal associated

with the continuous abuse of central nervous system depressants, and exposure to nerve agents.

[004] Benzodiazepines are thought to act by binding to the GABAA receptor of a neuron, possibly

causing the receptor to change shape and making it more accessible to game-aminobutyric acid
(GABA).

20 [005] GABA is an inhibitory neurotransmitter that, when bound to the GABAA receptor, facilitates

Cl' ions flooding into the neuron to which the receptor is bound. The increase in Cl" ions

hyperpolarizes the membrane of the neuron. This completely or substantially reduces the ability of

the neuron to carry an action potential. Targeting this receptor is particularly usefiil in treating many

disorders, such as tetanus and epilepsy, which may result from too many action potentials proceeding
25 through the nervous system.

[006] Current formulations ofbenzodiazepine drugs can be administered orally, rectally, or

parenterally. The ability to utilize these and other types of formulations has been significantly limited

due, in many cases, to solubility challenges,

[007] The oral route of administration may be considered sub-optimal due to several disadvantages.

30 For example, the amount of time required for an orally administered bmzodiazepine drug to reach

therapeutically relevant concentrations in blood plasma may be rather long, such as an hour or more.

Moreover, as benzodiazepine drugs pass through the liver a significant amount may be metabolized.

Thus, it may require large doses to achieve therapeutic plasma levels. Furthermore, due to the nature

-I- WSGR Docket No. 35401-716601
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of seizures and muscle spasms, it can be extremely difficult for either a patient or a care-giver to

administer the benzodinzepine drug orally.

[008] Intravenous administration perhaps provides a Ester route of administration. However

intravenous administration is generally limited to trained health care professionals in tightly controlled

5 clinical settings. Additionally, sterility must be maintained. Furthermore, administering any drug

intravenously can be painful and is likely impractical for patients suffering fi‘om a phobia ofneedles.

[009] Suppository compositions ofbenzodiazepine drugs can have a rapid onset of action.

However, the inconvenience of suppositories is an obvious impediment to their being administered by

anyone outside a very small group ofthe patient’s intimate acquaintances and the patient’s

10 professional medical caretakers.

SUMMARY OF THE INVENTION

[010] In some embodiments, the pharmaceutical composition for nasal administration Comprises: a

benzodiazepine drug; one or more natural or synthetic toeophetols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or

15 glycols, or any combinations thereof, in an amount from about 5% to about 70% (w/w), preferably

about 10% to about 70% (w/w) in a pharmaceutically—acceptable formulation for administration to one

or more nasal mucosal membranes ofthe patient. In some embodiments the benzodiazepine drug is

dissolved in the one or more natural or synthetic tocopherols or toco’crienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); and the one or more alcohols or glycols,

20 or any combinations thereof, in an amount fiom about 5% to about 70% (w/w), preferably about 10%

to about 70% (w/w). In some embodiments, the benzodiazepine drug is dissolved in a carrier system.

In some embodiments, at least part of the benzodiazepine drug is in a form comprising

benzodiazepine microparticles, nanoparticles or combinations thereof. In some embodiments, the

composition is substantially free ofbenzodiazepine microparticles, nanoparticles or combinations
25 thereof.

[011] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nittazepam,

oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam, ternazepam, loprazolam, any

30 pharmaceutically—acceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a phannaceutically—acceptable salt thereof. In some

embodiments, the benzodiazepine drug comprises benzodiazepine microparticles, nanoparticles, or

combinations thereof. In some embodiments, the benzodiazepine nanoparticles have an effective

average particle size of less than about 5000 nm. In some embodiments, the benzodiazepine drug is

35 substantially free ofbenzodiazepine microparticles, nanoparticles or combinations thereof.

-2- WSGR Docket No. 35401-716601
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[012] In some embodiments, the one or more natural or synthetic tocopherols or tocotn'enols are

selected from the group consisting of: u-tocopherol, fiatoeopherol, 'y-tocopherol, 8-mcopherol, a-

tocotrienol, fl- tocotrienol, 'y- tocotrienol, 8- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof. In some embodiments, a

5 synthetic tooopheml can include Vitamin E TPGS (Vitamin E polyethylene glycol succinate). In

some embodiments, on the other hand, synthetic tocopherols exclude tocopherols covaleme bonded

or linked (e.g. through a diacid linking group) to a glycol polymer, such as polyethylene glycol).

Thus, in some embodiments, the compositions described herein exclude Vitamin E TPGS.

[013] In some embodiments, one or more alcohols are selected from the group consisting of:

10 ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any

combinations thereof. In some embodiments, the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers

thereof, and any combinations thereof. In some preferred embodiments, the glycols exclude glycol

polymers. In some preferred embodiments, the glycols exclude glycol polymers having an average

15 molecular weight ofgreater than 200. In some embodiments, the glycols exclude polyethylene glycol

having an average molecular weight of greater than about 200.

[014] In some embodiments, the benzodiazepine drug is present in the carrier system in a

concentration from about 1 mg/mL to about 600 mg/mL. In some embodiments, the benzodiazepine

drug is present in a carrier system in a concentration from about 10 mg/mL to about 250 mg/mL. In

20 some embodiments, the benzodiazepine is present in a carrier system in a concentration from about 20

mg/mL to about 50 mg/mL.

[015] In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 45% to about 85%

(w/w). In some embodiments, the canier system comprises one or more natural or synthetic

25 tocopherols or tocotrienols, or any combinations thereof, in an amount from about 60% to about 75%

(w/w). In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount ofabout 70% (MW).

[016] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 70% (w/w). In some embodiments, the

30 carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

from about 15% to about 55% (WW). In some embodiments, the carrier system comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 25% to about 40%

(w/w). In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount of about 30% (w/w).

35 [017] In some embodiments, the composition comprises at least one additional ingredient selected

fiom the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents
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used to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, or
taste.

[018] In some embodiments, the composition comprises one or more additional excipients, such as

one or more parabens, one or more povidones, and/or one or more alkyl glycosides.

5 [019] The invention also discloses a method of treating a patient with a disorder that may be

treatable with a benzodiazepine drug. In some embodiments, the palient is a human. In some

embodiments, the method comprises: administering to one or more nasal mucosal membranes ofa

patient a pharmaceutical composition for nasal administration comprising a benzodiazepine drug; one

or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount

10 from about 30% to about 95% (w/w); and one or more alcohols or glycols, or any combinations

thereof, in an amount from about 5% to about 70%, preferably about 10% to about 70% (w/w). In

some embodiments, the benzodiachine is dissolved in the one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to about 95%

(w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount fi'om about

15 5% to about 70%, preferably about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine drug is dissolved in a carrier system. In some embodiments, the benzodiazepine drug

includes benzodiazepine microparticles, nanopaxticles, or combinations thereof. In some

embodiments, the composition is substantially free ofbenzodiazepine nficroparticles, nanoparticles or
combinations thereof.

20 [020] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flmnazenil, flurazepam, halazepam, midazolam, nordnzepam, medazeparu, nitrazepam,

oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam, ternazepam, loprazolam, or any

pharmaceutically-acceptable salts thereof, and any combinations thereof. In some embodiments, the

25 benzodiazepine drug is diazepam, or a pharmaceutically—acceptable salt thereof. In some

embodiments, the benzodiazqfine drug is fully dissolved in a single phase comprising one or more

one or more natural or synthetic toeopherols or tocotrienols and one or more alcohols or glycols. In

some embodiments, the benzodiazepine drug comprises benzodiazepine nncroparticles, nanoparticles,

or combinations thereof. In some such embodiments, the composition fiirther comprises water. In

30 some embodiments, the benzodiazepine nanoparticles have an effective average particle size of less

than about 5000 nm. In some embodiments, the composition is substantially free ofbenzodiazepine

microparticles, nanoparticles or combinations thereof.

[021] In some embodiments, the one or more natural or synthetic tncopherols ortocotrienols are

selected from the gmup consisting of: u-tocopherol, B-tocopherol, 'y-tocopherol, 5—tocopherol, a-

35 tocotn‘enol, [5- tocou-ienol, y- tocotrienol, 5— tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or daivatives thereof, and any combinations thereof.
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[022] In some embodiments, the one or more alcohols are selected from the group consisting of:

ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, and any

combinations thereof. In some embodiments, the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butyl-e glycol, pentylene glycol, any isomers

5 thereof, and any combinations thereof. In some embodiments, the alcohol or glycol is free of water

(dehydrated, USP). In some embodiments, the alcohol is ethanol (dehydrated, USP).

[023] In some embodiments, the benzodiazepine drug is present in the carrier system in a

concentration from about 1 mg/mL to about 600 mg/mL. In some embodiments, the benzodiazepine

drug is present in the carrier system in a concentration of from about 10 mg/mL to about 250 mg/mL.

10 In some embodiments, the benzodiazepine drug is present in the carrier system in a concentration of

from about 20 mg/mL to about 50 mg/mL.

[024] In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 45% to about 85%

(w/w). In some embodiments, the carrier system comprises one or more natural or synthetic

15 tocopherols or tocotrienols, or any combinations thereof, in an amount from about 60% to about 75%

(w/w). In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount of about 70% (w/w).

[025] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount fi'om about 15% to about 55% (w/w). In some embodiments, the

20 carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amomn

from about 25% to about 40% (w/w). In some embodiments, the carrier system comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 30% (w/w).

[026] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents

25 used to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, or
taste.

[027] In some embodiments, the composition is in a phamraceutically—acceptable spray formulation,

and further comprising administering the composition to one or more nasal mucosa] membranes ofthe

patient. In some embodiments, the therapeutically effective amount is fiom about 1 mg to about 20

30 mg of the benzodiazepine. In some embodiments, the pharmaceutical composition is in a

pharmaceutically-aceeptable spray formulation having volume from about 10 pl. to 200 [IL

[028] In some embodiments, the administration of the composition comprises spraying at least a

portion ofthe therapeutically effective amount of the composition into at least one nostril. In some

embodiments, the administration of the composition comprises spraying at least a portion of the

35 therapeutically effective amount of the composition into each nostril, In some embodiments, the

administration ofthe composition comprises spraying a first quantity ofthe composition into the first
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nostril, spraying a second quantity ofthe composition into a second nostril, and optionally after a pre-

selected time delay, spraying a third quantity of the composition into the first nostril. Some

embodiments further comprise, optionally after a pro-selected time delay, administering at least a

fourth quantity of the composition to the second nostril.

5 [029] In some embodiments, the administration of the composition begins at any time before or

after onset of symptoms ofa disorder which may be treatable with the composition.

[030] Additional embodiments, uses, and advantages of the invention will become apparent to the

person skilled in the art upon consideration ofthe disclosure set forth herein.

INCORPORATION BY REFERENCE

10 [031] All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated by reference.

DETAILED DESCRIPTION OF THE INVENTION

[032] Provided herein are pharmaceutical compositions ofone or more benzodiazepine drugs and

15 methods ofusing such pharmaceutical compositions. Such pharmaceutical compositions are

administered nasally.

[033] In some embodiments, the pharmaceutical composition for nasal administration comprises: a

benzodiazepine drug; one or more natural or synthetic tocopherols or tocottienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or

20 glycols, or any combinations thereof, in an amount from about 10% to about 70% (w/w) in a

pharmaceutically-acceptable formulation for administration to one or more nasal mucosal membranes

of the patient. In some embodiments the benzodiazepine drug is dissolved in the one or more natural

or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to

about 95% (w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount

25 from about 10% to about 70% (Why). In some embodiments, the benzodiazepine drug is dissolved in

a carrier system In some embodiments, at least part ofthe benzodiazepine drug is in a form of

microparticles, nanoparticles, or combinations thereof. In some embodiments, the composition is

substantially free ofbenzodiazepine microparticles, nanoparticles or combinations thereof.

[034] In some embodiments, the pharmaceutical composition for nasal administration comprises: a

30 benzodiazepine drug; one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or

glycols, or any combinations thereof, in an amount from about 5% to about 70% (WW) in a
phamaceutically-acccptable formulation for administration to one or more nasal mucosal membranes

of the patient. In some embodiments the benzodiazepine drug is dissolved in the one or more natural

35 or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to
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about 95% (w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount

from about 5% to about 70% (w/w). In some embodiments, the benzodiazepine drug is dissolved in a

carrier system In some embodiments, at least part ofthe benzodiazepine drug is in a form of

microparticles, nanoparticles, or combinations thereof. In some embodiments, the composition is

5 substantially free ofbenzodiazepine microparticles, nanoparticles or combinations thereof.

[035] In some embodiments, the benzodiazepinc drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clotazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam, ternazepam, loprazolam, any

10 phannaceutically—aeceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a pharmaceutically-acceptable salt thereof. In some

embodiments, the benzodiazepine drug comprises benzodiazepine microparticles, nanoparticles, or

combinations thereof. In some embodiments, the benzodiazepine nanoparticles have an effective

average particle size of less than about 5000 nm. In some embodiments, the composition is

15 substantially free ofbenzodiazepine microparticles, nanopar’n'cles or combinations thereof.

[036] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a—tocopherol, B—tocopherol, y-tocopherol, 5-tocophero1, a-

tocotrienol, l5— tocotrienol, y— tocotrienol, 8- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof. In some embodiments, the

20 carrier system includes one or more synthetic tocopherols having a polymer glycol covalently bonded

or linked to a towpherol core, such as Vitamin E TPGS, which is described in United States Patent

No. 6,193,985, which is incorporated herein by reference in its entirety. In particular, it has been

found that in some particulate suspensions ofbenzodiazepines, wherein the benzodiazepine is not

dissolved in a tocopherol phase, Vitamin B TPGS can be a desirable excipient for stabilizing the

25 particulate (microparticle, nanoparticle or combination) suspension. In some embodiments, on the

other hand, the carrier system specifically excludes synthetic tocopherols having a polymer glycol

covalently bonded or linked to a tocopherol core, such as Vitamin E TPGS, which is described in

United States Patent No. 6,193,985, which is incorporated herein by reference in its entirety.

[037] In some embodiments, one or more alcohols are selected from the group consisting of:

30 ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any

combinations thereof. In some embodiments, the alcohol is ethanol (dehydrated, USP). In some

embodiments, the one or more glycols are selected from the group consisting of: ethylene glycol,

propylene glycol, butylene glycol, pentylene glycol, any isomers thereof, and any combinations

thereof. In some embodiments, the glycol is propylene glycol USP. In some embodiments, a

35 synthetic tocopherol can include Vitamin E TPGS (Vitamin E polyethylene glycol succinate). In

some embodiments, on the other hand, synthetic tocopherols exclude tocopherols covalently bonded
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or linked (e.g. through a diacid linking group) to a glycol polymer, such as polyethylene glycol).

Thus, in some embodiments, the compositions described herein exclude Vitamin E TPGS.

[038] In some embodiments, the benzodiazepine drug is present in the carrier system in a

concentration from about 1 mg/mL to about 600 mg/mL. In some embodiments, the benzodiazepine

5 drug is present in a carrier system in a concentration from about 10 mglmL to about 250 mg/mL. In

some embodiments, the benmdiazepine is present in a carrier system in a concentration from about 20

mg/mL to about 50 mg/mL.

[039] In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or toconienols, or any combinations thereof, in an ammmt from about 45% to about 85%

10 (W/w). In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotn'enols, or any combinations thereof, in an amount fiom about 60% to about 75%

(W/w). In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount ofabout 70% (w/w). In some

embodiments, a synthetic tocopherol can include Vitamin B TPGS (Vitamin E polyethylene glycol

15 succinate). In some embodiments, on the other hand, synthetic tocopherols exclude tocopherols

covalently bonded or linked (e.g. through a diacid linking group) to a glycol polymer, such as

polyethylene glycol). Thus, in some embodiments, the compositions described herein exclude
Vitamin E TPGS.

[040] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

20 combinations thereof, in an amount from about 10% to about 55%, about 10% to about 40%, about

10% to about 35%, about 12% to about 55%, about 12% to about 40%, about 12% to about 35%,
about 15% to about 55%, about 15% to about 40%, about 15% to about 35%, about 10%, about

12.5%, about 15%, about 17.5%, about 20%, about 225%, about 25%, about 27.5%, about 30%,

about 32.5%, about 35%, about 37.5%, about 40%, about 42.5%. about 45%, about 47.5%, about

25 50%, about 52.5% or about 55% (WW). In some embodiments, the carrier system comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 25% to about 40%

(w/w). In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount of about 30% (w/w). In some embodiments, the alcohol is

ethanol or contains ethanol. In some preferred embodiments, the glycols exclude glycol polymers. In

30 some preferred embodiments, the glycols exclude glycol polymers having an average molecular

weight of greater than 200. In some embodiments, the glycols exclude polyethylene glycol having an

average molecular weight of greater than about 200.

[041] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 15% to about 55% (w/w). In some embodiments, the

35 carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount
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from about 25% to about 40% (w/w). In some embodiments. the carrier system comprises one or

more alcohols or glycols, or any combinations thereofl in an amount of about 30% (w/w).

[042] In some embodiments, the composition comprises at least one additional ingredient selected

fi'om the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents

5 used to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, or
taste.

[043] In some embodiments, the compositions comprise at least one alkyl glycoside. In some

embodiments, the at least one alkyl glycoside is one described in United States Patent No. 5,661,130,

which is incorporated by reference herein.

10 [044] In some embodiments, the composition comprises a benzodiazepine drug that is fully

dissolved in a solvent comprising a natural or synthetic tocopherol or tocotrienol, and an alcohol or

glycol. In some embodiments, the composition comprises a benzodiazepme drug that is fully

dissolved in a solvent comprising a natural or synthetic tocopherol or tocotrienol and an alcohol or

glycol, wherein the solution is at least substantially free ofwater. (In some embodiments,

15 “substantially free of water” indicates that the solution contains less than about 1%, less than about

0.5%, less than about 0.25% or less than about 0.1% water.) In some embodiments, the composition

consists essentially of a henzodiazepine drug that is fully dissolved in a solvent consisting ofone or

more natural or synthetic tocopherols or tocotrienols, one or more alcohols or glycols, and optionally

one or more alkyl glycosides. In some embodiments, the composition consists essentially of a

20 benzodizizepine drug that is fully dissolved in a solvent consisting of one or more natural or synthetic

tocophemls or toconienols, one or more alcohols or glycols, and optionally one or more alkyl

glycosidos wherein the solution is at least substantially free of water. (In some embodiments,

“substantially lies of water” indicates that the solution contains less than about 1%, less than about

0.5%, less than about 025% or less than about 0.1% Water) In some embodiments, the composition

25 consists of a benzodiazepine dissolved in a solvent consisting ofone or more natural or synthetic

tocopherols or tocotrienols, one or more alcohols or glycols, and optionally one or more alkyl

glycosides. In some embodiments, the composition consists ofa benzodiazepine dissolved in a

solvent consisting of one or more natural or synthetic tocopherols or tocotrienols, one or more

alcohols or glycols, and optionally one or more alkyl glycosides, wherein the solution is at least

30 substantially free ofwater. (In some embodiments, “substantially free ofwater” indicates that the

solution contains less than about 1%, less than about 0.5%, less than about 0.25% or less than about

0.1% water.)

[045] In some embodiments, the composition comprises a benzodiazepine drug that is fully

dissolved in a solvent comprising a natural or synthetic tocopherol or tocotrienol, and an alcohol or

35 glycol. Thus, in some embodiments, the composition is substantially free ofbenzodiazepine

microparticles, nanoparticles or combinations thereof. In some embodiments, the composition
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comprises a benzodiazepine drug that is fully dissolved in a solvent comprising a natural or synthetic

tocophcrol or tocotrienol and an alcohol or glycol, wherein the solution is at least substantially flee of

water. (In some embodiments, “substantially free ofwater” indicates that the solution contains less

than about 1%, less than about 0.5%, less than about 0.25% or less than about 0.1% water.) In some

5 embodiments, the composition consists essentially of a benzodiazepine drug that is fully dissolved in

a solvent consisting of one or more natural or synthetic tocopherols or tocotrienols, one or more

alcohols or glycols, and optionally one or more alkyl glycosides. In some embodiments, the

composition consists essentially of a. benzodiazepine drug that is fully dissolved in a solvent

consisting of one or more natural or synthetic tocopherols or tocotrienols, one or more alcohols or

10 glycols, and optionally one or more alkyl glycosides wherein the solution is at least substantially free

ofwater. (In some embodiments, “substantially free ofwater” indicates that the solution contains less

than about 1%, less than about 0.5%, less than about 025% or less than about 0.1% water.) In some

embodiments, the composition consists ofa benzodiazepine dissolved in a solvent consisting of one or

more natural or synthetic tocopherols, one or more alcohols or glycols, and optionally one or more

15 alkyl glycosides. In some embodiments, the composition consists of a benzodiazepine dissolved in a

solvent consisting of one or more natural or synthetic tocopherols, one or more alcohols or glycols,

and optionally one or more alkyl glycosides, wherein the solution is at least substantially free of

water. (In some embodiments, “substantially free ofwater” indicates that the solution contains less

than about 1%, less than about 0.5%, less than about 0.25% or less than about 0.1% water.)

20 [046] In some embodiments, the composition contains a benzodiazepine drug that at least partially

in a particulate form suspended in a carrier system containing a natural or synthetic tocopherol or

tocotrienol and one or more alcohols or glycols. In some embodiments, substantially all the

benmdiazepine drug is in a particulate form. In some embodiments, at least part ofthe

benzodiazepine drug is in a uncroparticulate or nanoparticulate form. The carrier system is one in

25 which the amount of at least one benzodiazepine present in the composition exceeds its solubility in

the canier system. In some embodiments, a carrier system in such a composition includes water. In

some embodiments, such a liquid carrier system contains water and one or more excipients. In some

embodiments, one or more excipients are dissolved or suspended in the carrier system. In some

embodiments, at least one such excipient stabilizes the suspension ofbenzodiazepine particulates in

30 the carrier system In some embodiments, the carrier system may contain varying concentrations of

parabens (e.g. methylparaben, propylparaben, etc), and/or varying amounts ofone or more

surfactants, such as povidone (polyvinyl pyrrolidinone). In some embodiments, benzodiazepine

particulate suspensions specifically exclude one or more polymeric glycols, such as polyethylene

glycol. In some embodiments, bemodiazepine pattiwlate suspensions specifically exclude one or

35 more polymeric glycols having a molecular weight greater than about 200 g/mol. In some

embodiments, the composition comprises a benzodiazepine drug in a form including benzodiachine
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nficmparticles and/or nanoparticles suspended in a carrier system comprising synthetic tocopherol,

one or more parabens, one or more alcohols or glycols, one or more surfactants and water. In some

embodiments, the composition comprises a benzodiazepine drug in a form including benzodiazepine

microparticles or nanoparticles suspended in a carrier system comprising Vitamin E TPGS, one or

5 both of methylparaben and propylparaben, at least one glycol, povidone and water. In some

embodiments, the composition comprises a benzodiazepine drug in a fomi including benzodiazepine

micmparticles and/or nanoparticles suspended in a carrier system comprising Vitamin E TPGS,

methylparaben, propylpai'aben, propylene glycol, povidone and water. In some embodiments, the

composition consists essentially of a benzodiazepine drug in a fonn including benzodiazepine

10 microparticles and/or nanoparticles suspended in a carrier system consisting essentially ofa synthetic

tocopherol, one or more pambens, one or more alcohols or glycols, one or more surfactants and water.

In some embodiments, the composition consists essentially of a benzodiazepine drug in a form

including benzodiazepine microparticles or nanopaiticles suspended in a carrier system consisting

essentially of Vitamin E TPGS, one or both ofmethylparaben and propylparabcn, at least one glycol,

15 povidone and water. In some embodiments, the composition consists essentially ofa beuzodiazepine

drug in a form including benzodiazepine microparricles and/or nanoparticles suspended in a carrier

system consisting essentially ofVitamin E TPGS, methylparaben, propylparaben, propylene glycol,

povidone and water. In some embodiments, the composition consists of a benzodiazepine drug in a

form including benzodiazepine micropaiticles and/or nanopaiticles suspended in a carrier system

20 consisting of a synthetic tocopherol, one or more parabens, one or more alcohols or glycols, one or

more surfactants and water. In some embodiments, the composition consists of a benzodiazepine

drug in a form including benzodiazepine micropanicles or nancparticles suspended in a manic]- system

consisting ofVitamin E TPGS, one or both ofmethylparaben and propylparaben, at least one glycol,

povidnne and water. In some embodiments, the composition consists of a benzodiazepine drug in a

25 form including benzodjnzepine microparticles and/or nanopartieles suspended in a carrier system

consisting ofVitamin E TPGS, methylparaben, propylparaben, propylene glycol, povidone and water.

[047] In some embodiments, the composition contains a benzodiazepine drug that at least partially

in a particulate form suspended in a carrier system containing a natural or synthetic tocopherol or

tocotrienol, one or more alcohols or glycols, and an alkyl glycoside. In some embodiments,

30 substantially all the benzodiazepine drug is in a particulate form. In some embodiments, at least pant

of the benzodiazepine drug is in a mieropmticulate 01' nanopaiticulate form. The carrier system is one

in which the amount ofat least one benzodiazepinc present in the composition exceeds its solubility in

the carrier system. In some embodiments, a carrier system in such a composition includes water. In

some embodiments, such a liquid carrier system contains water and one or more excipients. In some

35 embodiments, one or more excipients are dissolved or suspended in the carrier system. In some

embodiments, at least one such excipient stabilizes the suspension ofbenzodinzepine particulates in
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the carrier system In some embodiments, the carrier system may contain varying concenuations of

parabens (e.g. methylparaben, propylparaben, etc), and/or varying amounts ofone or more

surfactants, such as povidone (polyvinyl pyrrolidinone). In some embodiments, benzodiazepine

particulate suspensions specifically exclude one or more polymeric glycols, such as polyethylene

5 glycol. In some embodiments, benzodiazepine particulate suspensions specifically exclude one or

more polymeric glycols having a molecular weight greater than about 200 g/mol. In some

embodiments, the composition comprises a benzodiazepine drug in a form including benzodiazepine

microparticles and/or nanopatticles suspended in a carrier system comprising a synthetic tocopherol,

one or more pambens, one or more alcohols or glycols, an alkyglycoside and water. In some

10 embodiments, the composition comprises a benzodiazepine drug in a form including benzodiazepine

microparticles or nanoparticles suspended in a carrier system comprising Vitamin E TPGS, one or

both of methylparaben and propylpnraben, at least one glycol, an alkyl glycoside and water. In some

embodiments, the composition comprises a benzodiazepine drug in a form including benzodiazepine

microparticles and/or nanoparticles suspended in a carrier system comprising Vitamin E TPGS,

15 methylparaben, propylparaben, propylene glycol, an alkyl glycoside and water. In some

embodiments, the composition consists essentially of a benzodiazepine drug in a form including

benzodiazepine microparticles and/or nanoparticles suspended in a carrier system consisting

essentially of a synthetic tocopherol, one or more parabens, one or more alcohols or glycols, an alkyl

glycoside, optionally a surfactant, and water. In some embodiments, the composition consists

20 essentially of a benzodiazepine ding in a form including benzodiazepine micmparticles or

nanoparticles suspended in a carrier system consisting essentially ofVitamin E TPGS, one or both of

methylparaben and propylparaben, at least one glycol, an alkyl glycoside, optionally a povidone and

water. In some embodiments, the composition consists essentially of a benmdiazepine drug in a form

including benzodiazepine nficropartioles and/or nanoparticles suspended in a carrier system consisting

25 essentially ofVitamin E TPGS, methylparaben, propylparaben, propylene glycol, an alkyl glycoside,

optionally a povidone, and water. In some embodiments, the composition consists of a

benzodiazepine drug in a form including benzodiazepine nncroparficles and/or nanopaiticles

suspended in a carrier system consisting of a synthetic tocopherol, one or more pambens, one or more

alcohols or glycols, an alkyl glycoside, optionally one or more surfactants, and water. In some

30 embodiments, the composition consists of a benzodiazepine drug in a form including benzodiazepine

microparticles or nanopaiticles suspended in a carrier system consisting ofVitamin E TPGS, one or

both of methylparaben and propylparaben, at least one glycol, an alkyl glycoside, optionally a

povidone and water. In some embodiments, the composition consists of a benzodiazepine drug in a

form including benzodiazepine microparticles and/or nancparticles suspended in a carrier system

35 consisting ofVitamin E TPGS, methylparaben, propylpsraben, propylene glycol, an alkyl glycoside,
optionally a povidone and water.
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[048] The invention also discloses a method of treating a patient with a disorder that may be

treatable with a benzodiazepine drug. In some embodiments, the patient is a human. In some

embodiments, the method comprises: administering to one or more nasal mucosal membranes ofa

patient a pharmaceutical composition for nasal administration comprising a benzodiazepine drug; one

5 or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount

from about 30% to about 95% (w/w); and one or more alcohols or glycols, or any combinations

thereof, in an amount fi'om about 5% to about 70% (w/w), preferably about 10% to about 70% (w/w).

In some embodiments, the benzodiazepine is dissolved in the one or more natural or synthaic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to about 95%

10 (w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount from about

5% to about 70% (w/w), preferably about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine drug is dissolved in a carrier system. In other embodiments, at least part ofthe

benzodiazepine drug is in a form including microparticles, nanoparticles, or combinations thereof. In

some embodiments, the composition is substantially flee ofbenzodiazepine microparticles,

15 nanoparticles or combinations thereof.

[049] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alpiazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxszepam, medazepam, lorazepam, prazepam, quazepam, triazolam, ternazepam, loprazolam, or any

20 phannaceutically-acceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a phamaceutically—acceptable salt thereof. In some

embodiments, the benzodiazepine drug comprises benzodiazepine microparticles, nanoparticles, or

combinations thereof. In some embodiments, the benzodiazepine nanoparticles have an effective

average particle size of less than about 5000 um

25 [050] In some embodiments, the one or more natural or synthetic tocopherols or tocotricnols are

selected from the group consisting of: u-tocopherol, li-tocopherol, y-tocopherol, fi-tocopherol, o-

tocotrienol, li- tocotrienol, y- tocotrienol, 6- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof. A synthetic tocopherol may

include a tocopherol that has been modified to include a hydrophilic group, such as a polyethylene

30 glycol group, which may be directly covalently bonded to the tocopherol or may be linked to the

tocopherol through a covalent linking group, such as a diacid. An exemplary synthetic tocopherol of

this type is Vitamin E Polyethylene Glycol Succinate (Vitamin E TPGS), although the person skilled

in the art will be able to envision other synthetic tocopherols that have similar diacid and/or

hydrophilic groups.

35 [051] In some embodiments, the one or more alcohols are selected from the group consisting of:

ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, and any
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combinations thereof. In some embodimmts, the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers

thereof, and any combinations thereof. In some embodiments, one or more glycols specifically

excludes polymeric glycols, such as polyethylene glycol. In some embodiments, one or more glycols

5 specifically excludes a polymeric glycol having a molecular weight of greater than about 200 g/mol.

[052] In some embodiments, the benzodiazepine drug is present in the carrier system in a

concentration from about 1 mg/mL to about 600 mgmL. In some embodiments, the benzodiazepine

drug is present in the carrier system in a concentration of from about 10 mg/rnL to about 250 mg/mL.

In some embodiments, the benzodiazepine drug is present in the carrier system in a concentration of

10 from about 20 mg/mL to about 50 mg/mL.

[053] In some embodiments, the carrier system comprises one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 45% to about 85%

(w/W). In some embodiments, the carrier system comprises one or more natural or synthetic

tocophemls or tocotrienols, or any combinations thereof, in an amount from about 60% to about 75%

15 (w/w). In some embodiments, the carrier system comprises one or more natural or synthetic

tocopha-ols or tocotrienols, or any combinations thereof, in an amount ofabout 70% (w/w). In some

embodiments, especially where particulate suspensions ofa benzodiazepine drug are contemplated,

the compositions may include a tocopherol, especially a synthetic tocopherol having a hydrophilic

group covalently linked to a tocopherol. In other embodiments, especially where a solution of

20 benzodiazepine drug is contemplated, the tocopherol is substantially or completely free ofVitamin E
TPGS.

[054] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 55% (w/W). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

25 fiom about 25% to about 40% (w/w). In some embodiments, the carrier system comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 30% (w/w). In some

embodiments the amount of one or more alcohols or glycols in the carrier system is about 10% to

about 55%, about 10% to about 40%, about 10% to about 35%, about 12% to about 55%, about 12%

to about 40%, about 12% to about 35%, about 15% to about 55%, about 15% to about 40%, about

30 15% to about 35%, about 10%, about 12.5%, about 15%, about 17.5%, about 20%, about 22.5%,

about 25%, about 27.5%, about 30%, about 32.5%, about 35%, about 37.5%, about 40%, about

42.5%, about 45%, about 47.5%, about 50%, about 52.5% or about 55% (w/w).

[055] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents

35 used to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, or
taste.
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[056] In some embodiments, a composition comprises at last one penetration enhancer in addition

to a benzodiazepine drug, a natural or synthetic tocopherol or tocotrienol, and an alcohol or glycol. In

some embodiments, the penetration enhancer is an alkyl glycoside. In some embodiments, the alkyl

glycoside refers to any sugar joined to any hydrophobic alkyl, as described in United States patent

5 number 5,661,130, which is incorporated herein by reference in its entirety. The hydrophobic alkyl

can be any suitable length, for example about 9 to about 24 carbons in length, especially about 10 to

about 14 carbons in length. The hydrophobic alkyl can be branched and/or partially or wholly

unsaturated. The alkyl may be joined to the saccharide core for example through a carbonyl group,

whereby an ester group may be formed. A suitable alkyl glycoside will have the characteristics of

10 being nontoxic, nonionic, and capable of increasing the absorption of a benzodiazepine drug when it is

administered intranasally as described herein Exemplary saccharides that may be covalentlyjoined

to an alkyl according to the present invention include glucose, maltose, maltotriose, maltotetrose,

sucrose and trehalose. Exemplary alkyl glycosides that may be employed include octyl-, nonyl-,

decyl-, undecyl—, dodecyl, tridecyl, tetradecyl, pentadecyl, octadccyl a— or B-D-maltoside, ~glucoside

15 or sucroside. In some embodiments, the preferred glycosidcs include maltose, sucrose or glucose

linked by glycosidic linkage to an alkyl chain of 9, 10, 12, 14, 16, 18 or 20 carbon atoms. Where

present, the amount of alkyl glycoside in the composition is sufficient to enhance the absorption of a

beuzodiazepine drug administered by the intranasal route. In some embodiments, the amount of alkyl

glycoside in the composition is selected so as to enhance absorption of the benzodiazepine drug, while

20 at the same time not significantly irritating the nasal mucosa In some embodiments, the amount of

alkyl glycoside in the composition is in a range of about 0.01 % (w/v) to about 1 % (w/v). In some

embodiments, the amount of alkyl glycoside in the composition is in a range of about 0.05 % (w/v) to

about 0.5% (w/v), or about 0.125 % (w/v) to about 0.5% (WV).

[057] In some embodiments, the composition is in a phannaceutically—acceptable spray formulation,

25 and further comprising administering the composition to one or more nasal mucosa] membranes of the

patient. In some embodiments, the therapeutically effective amount is from about 1 mg to about 20

mg of the benzodiazepine. In some embodiments, the pharmaceutical composition is in a

pharmaceutically-acceptable spray formulation having volume from about 10 pL to 200 uL.

[058] In some embodiments, the administration of the composition comprises spraying at least a

30 portion of the therapeutically effective amount of the composition into at least one nostril. In some

embodiments, the administration of the composition comprises spraying at least a portion of the

therapeutically effective amount of the composition into each nostril. In some embodiments, the

administration of the composition comprises spraying a first quantity of the composition into the fnst

nostril, spraying a second quantity of the composition into a second nostril, and optionally after a pre-

35 selected time delay, spraying a third quantity of the composition into the first nostril. Some
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embodiments further comprise, optionally alter a pro-selected time delay, administering at least a

fourth quantity ofthe composition to the second nostril.

[059] In some embodiments, the administration of the composition begins at any time before or

afier onset of symptoms of a disorder which may be treatable with the composition

5 Definitions

[060] As used herein the phrase “therapeutically effective amo ” (or more simply “effective

amount”) includes an amount sufficient to provide a specific therapeutic response for which the drug

is administered to a patient in need ofparticular treatment. The skilled clinician will recognize that

the therapeutically effective amount of drug will depend upon the patient, the indication and the

10 particular drug administered.

[061] As used herein, the modifier “about” is intended to have its regularly recognized meaning of

approximately. In some embodiments, the term may be more precisely interpreted as meaning within

a particular percentage ofthe modified value, e.g. “about” my in some embodiments mean :1: 20%, i
10%, :0: 5%, i 2%, or: 1% or less.

15 [062] As used herein, the phrase “analogs or derivatives” includes molecules that differ from one

another molecule due to one or more atoms or fimctional groups having been replaced with a different

atom or functional group. This may result in molecules with similar chemical formulas but different

chemical and/or biological properties.

[063] As used herein, the term, “isomer" includes molecules with identical chemical formulas, but

20 between which the arrangement ofthe molecules may vary. These varying arrangements may result

in molecules with identical chemical formulas but different chemical properties. By way of non-

limiting example, propanol has the chemical formula QH70H. It may be found as propan-l -oi,

wherein the —OH is found attached to an end carbon. Altanatively, it may be found as propan—Z-ol,
wherein the —OH is found attached to the second carbon.

H0\/\ OH
propan- l-ol

25 PRIDE-20'

[064] As used herein, the term “seizure” includes commonly recognized types of seizures, including

absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic—clonic seizures, and atonic

seizures. Ofien seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura that will be familiar to the patient or those familiar with the patient. Each patient will

30 generally experience a different type of aura, which is unique to the patient; however auras may be

classified as audible, visual, olfactory or tactile sensations that usually, or at least ofien, precedes a

patient’s experiencing a seizure. (Not all patients who suffer seizures experience aura; however aura
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are not uncommon amongst those who suffer the worst type of seizures, especially tonic—clonic

seizures.)

[065] As used herein, the term “prevention” refers to a. forestalling, including temporary

forestalling, of the onset ofa disorder, In the case of seizures, this can occur either with or without the

5 benefit of a warning aura.

[066] As used herein, the term “treatment" refers to a reduction in the intensity and/or duration of a

disorder, or similar effects. The term also encompasses the side-effects of such a “treatment.”

[067] As used herein, unless otherwise qualified, “a” and “an” can mean one or more.

[068] As used herein, the term “comprising” in all its variants, is a transitional phrase used in a

10 claim to indicate that the invention includes or contains, but is not limited to, the specifically recited
claim elements.

[069] As used herein, the phrase “consisting essentially of” is a transitional phrase used in a claim to

indicate that the a following list of ingredients, parts or process steps must be present in the claimed

composition, machine or process, but that the claim is open to unlisted ingredients, parts or process

15 steps that do not materially affect the basic and novel properties of the invention

[070] As used herein, the term “consisting of” is a transitional phrase used in a claim to indicate that

the claimed invention includes only those elements set forth in the claim.

Benzodiazepine Drugs

20 [071] In the context of the present invention, the term “benzodiazepine drug” includes any

therapeutically effective benzodiazepine compound, or pharmaceutically acceptable salt, or

combinations thereof. In some embodiments, benzodiazepine comprises a member of the group

consisting of alprazolam, diazepam, flurazepam, lorazepam, medazepam, mexazolam, midazolam,

temazepam and pharmaceutically acceptable salts and combinations thereof.

25 [072] It should be recognized by those of skill in the an that additional benzodiazepine compounds

that have heretofore been considered to have marginal or little therapeutic benefit, either because of

low bioavailability, poor pharmacokinetic properties or poor pharmacodynamic properties, may find

use through the present invention, which can provide for improved bioavailability of benzodiachine

drugs, delivery ofhigher concentrations ofbenzodiazepine drugs via the nasal route, faster attainment

30 of therapeutic levels ofbenzodiazepine in the blood plasma, avoidance of the liver portal vein and

concomitant avoidance of first pass effects and/or faster presentation of benzodiazepine drug to the
brain.

[073] For example, most benzodiazepines are so slightly soluble in water that a therapeutically

effective amount cannot be dissolved in a volume of aqueous solvent that is amenable to application

35 to a mucosal membrane. By use of the present carrier system, which in some embodiments, provides

an improved ability to dissolve benzodiazepine drugs, the present invention allows benzodiazepine
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drugs to be administered to one or more mucosal membranes, including to nasal mucosa] membranes. .

This can allow one to administer the drug without hospitalization or unnecessary discomfort.

Additionally, in some embodiments ofthe present invention, such as nasal administration, the

digestive system largely may be bypassed This latter improvement can yield improved

5 bioavailability, faster attainment of therapwtie levels of benzodiazepine in the blood plasma,

avoidance ofthe liver portal vein, and/or concomitant avoidance of first pass effects.

[074] Nasal administration of the composition can result in faster presentation of the one or more

benzodiazepine drugs to the brain due to the close proximity of the membranes and the brain. A

seizing patient, for exanmle, suffers fi'om rigid muscles and uncontrollable movement. This can make

10 oral and/or intravenous administration difiicult or inconvenient. However, the nasal passageways

remain open and easily accessible, and therefore is a useful route ofadministration for of the present
invention.

[075] In some embodiments, the pharmaceutical composition is used to treat a patient suffering

from a disorder that is amenable to treatment or prevention with an effective amount of the one or

15 more benzodiazepinc drugs. By way ofnon-limiting example such disorders can include: insomnia,

anxiety, seizures, muscle spasms and rigidity, and the symptoms ofdrug withdrawal.

[076] In some embodiments, the one or more benzodiazepine drugs, are used alone or in

combination with another anticonvulsant drug to treat seizure, protect against seizure, reduce or

ameliorate the intensity of seizure, reduce or ameliorate the frequency of seizure, and/or prevent
20 occmrence or rte-occurrence of seizure.

[077] Alprazolam (8-chloro—6—phenyl—1-methy1—4H-l,2,4-triazolo[4,3-a][l ,4]benzodiazepine).

CI /N

[078] Alprazolam is a benzodiazepine drug having sedative, tranquilizing and muscle relaxing

properties. It is classified as an anxiolytic. Alprazolam has also been shown to be useful in the

25 treatment ofpanic disorder. The dosage of alprazolam varies by indication, however it is expected

that a therapeutic dose will be in the range ofabout 0.5 to about 4, preferably about 1 to about 2 mg

per dose, fiom 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6
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times per day. Alprazolam may be manufactured using the process disclosed in United States patent

3,987,052, which is incorporated herein by reference in its entirety.

[079] In some embodiments, alprezolam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative reflect, a skeletal muscle relaxant effect, an

5 amnesic efl‘ect or combinations of the foregoing effects.

[080] In some embodiments, alprazolarn is used alone or in combination with another

anticonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or reoccurrence of

seizure. Alprazolarn may be administered by the patient or other person (such as a healthcare

10 professional) while the patient is in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration ofalprazolam may reduce or ameliorate the

intensity ofseizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

administration of alprazolam may prevent occurrence of seizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

15 alprazolam may aid in interrupting the seizure cycle and may thus prevent the re-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

combined with alprazolarn to provide an anticonvulsant or synergistic anticonvulsant effect.

[081] Alprazolam may also be administered by another person (2.g. an acquaintance or associate, a

family member or a health care professional) to the patient while the patient is in a state of seizure.

20 Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

25 general impartation of a feeling of well-being to the patient), reduction in the duration ofthe seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the current seizure and the next seizure. Thus, the alprazolarn formulations of the invention,

and in particular nasal formulations, provide fast Onset of therapeutic benefit — in some instances less

than about 30 minutes. less than about 15 minutes, less than about 10 minutes, and in some cases less

30 than about 5 minutes. The alprazolam formulations of the invention, and in particular nasal

formulatiom, also provide convenient administration ofa therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[082] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura events that will be familiar to the patient or those familiar with the patient. These auras are

35 practically .rm‘ generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s emeriencing a seizure. In some
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embodiments of the invention, the method includes prompt administration ofa preparation ofa

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra-

aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) ofthe impending seizure. Thus, in the context

5 of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

with or without the benefit ofa warning aura.

[083] Diazepam (7-chloro-l-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

\ ON

CI /N

[084] Diazeparn is a beuzodiazepine drug having sedative, tranquilizing and muscle relaxing

10 properties. It is classified as an anxiolytic and skeletal muscle relaxant. It possesses anxiolytic,

anticonvulsant, sedative, skeletal muscle relaxant and amnesic properties. The dosage of diazepam

may vary by indication, however it is expected that a therapeutic dose will be in the range ofabout I

to about 20, preferably about 2 to about 10 mg per dose, from 1 to 8, preferably from 2 to 8, and in

some preferred embodiments about 4 to about 6 times per day. Diazeparn may be manufactured using

15 the process disclosed in one ofUnited States patents 3,371,085; 3,109,843; 3,136,815 or 3,102,116,

each ofwhich is incorporated herein by reference in its entirety.

[085] In some embodiments, diazepam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an

anmesie effect or combinations of the foregoing effects.

20 [086] In some embodiments, diazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrmce or reoccurrence of seizure. Diazepam

may be administered by the patient or other person (such as a healthcare professional) while the

patient is in a non-seizing state to protect against seizure. Eva where protection against seizure is not

25 absolute, administration ofdiazepam may reduce or ameliorate the intensity of seizure and/or reduce

or ameliorate the frequency of seizure. In some embodiments, administration of diazepam may

prevent occurrence of seizure. In some embodiments, especially where the patient is prone to

experiencing serial seizures or status epilepticus, administration of diazepam may aid in interrupting
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the seizure cycle and may thus prevent the re-occurrence of seizure In addition to the

benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with diazepam to

provide a synergistic anticonvulsant effect.

[087] Diazepam may also be administered by another person (eg. an acquaintance or associate, a

5 family member or a health care professional) to the patient while the patient is in a state of seizure.

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

10 relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a

general impartation of a feeling ofwell-being to the patient), reduction in the duration of the seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the current seizure and the next seizure. Thus, the diazepam formulations of the invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit —— in some instances less

15 than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

than about 5 minutes. The diazepam formulations of the invention, and in particular nasal

formulations, also provide convenient administration of a therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[088] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

20 more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments of the invention, the method includes prompt administration ofa preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra—

25 aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) ofthe impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

with or without the benefit of a warning aura.

[089] Flurazepam (7-chloro—5-(2—flurophenyl)—2,3-dihydro-1 -(2-(diethylamino)ethyl)-lH-1,4-
30 benzodiazepin-Z-one)
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[090] Flurazepam is a benzodiazepine drug having sedative (especially soporific and hypnotic),

anxiolytic, anticonvulsant and muscle relaxing properties. It is classified as an sedative, hypnotic.

Flurazepam has been shown to be useful in the treatment of insomnia. The dosage of flurazepam

5 varies by indication, however it is expected that a therapeutic dose will be in the range of about 5 to

40, preferably about 20 to about 35 mg per dose, from 1 to 8, preferably from 2 to B, and in some

preferred embodiments about 4 to about 6 times per day. Flumepam may be manufactured using the

process disclosed in United States patent 3,567,710 or 3,299,053, each ofwhich is incorporated herein

by reference in its entirety.

10 [091] In some embodiments, flurazepam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative efi‘ect, a skeletal muscle relaxant effect, an

amnesic effect or combinations of the foregoing effects.

[092] In some embodiments, flurazepam is used alone or in combination with another

anticonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

15 seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or reoccurrence of

seizure. Flurazepam may be administered by the patient or other person (such as a healthcare

professional) while the patient is in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration of flurazepam may reduce or ameliorate the

intensity of seizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

20 administration of flurazepam may prevent occurrence of seizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

flmazepam may aid in interrupting the seizure cycle and may thus prevent the re-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

combined with flurazepam to provide a synergistic anticonvuisant effect.
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[093] Flumzepam may also be administered by another person (e.g. an acquaintance or associate, a

family member or a health care professional) to the patient while the patient is in a state of seizure.

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

5 Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

general impartation of a feeling ofwell-being to the patient), reduction in the duration of the seizure,

redumion in the probability that the patient will experience a repeat seizure, an increase in the interval

10 between the current seizure and the next seizure. Thus, the flurazepam formulations of the invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

than about 5 minutes. The flurazepam formulations of the invention, and in particular nasal

formulations, also provide convenient administration ofa therapeutically beneficial drug to a patient

15 that does not require intravenous drug administration or rectal drug administration.

[094] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically Sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

20 embodiments of the invention, the method includes prompt administration ofa preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra-

aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) of the impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

25 with or without the benefit ofa warning aura.

[095] Lorazepam (7-chloro-5-(2-chlorophenyl)-3-hydroxy-1,3-dihydro-2H-l ,4-benmdiazepin—2—

one)

21

OH

Cl
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[096] Lorazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic

and muscle relaxing properties. It is classified as an anxiolytic. Lorazeparn has also been shown to be

useful in the treatment ofnausea. The dosage oflorazepam varies by indication, however it is

expected that a therapeutic dose will be in the range ofabout 0.1 to about 10, preferably about 0.2 to

5 about 1 mg per dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4

to about 6 times per day. Lorazeparn may be manufactured using the process disclosed in United

States patent 3,296,249, which is incorporated herein by reference in its entirety.

[097] In some embodiments, lorazepam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skelaal muscle relaxant effect, an

10 amnesic effect or combinations of the foregoing effects.

[098] In some embodiments, lorazepam is used alone or in combination with another antieonvulsnnt

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or rte-occurrence of seizure.

Lorazepam may be administered by the patient or other person (such as a healthcare professional)

15 while the patient is in a non-seizing state to protect against seizure. Even where protection against

seizure is not absolute, administration of lorazepam may reduce or ameliorate the intensity of seizure

and/or reduce or ameliorate the frequency of seizure. In some embodiments, administration of

lorazepam may prevent occurrence of seizure. In some embodiments, especially where the patient is

prone to experiencing serial seizures or status epilepticus, administration of lomzepam may aid in

20 interrupting the seizure cycle and may thus prevent the re-occin‘rence of seizure. In addition to the

benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with lorazepam to

provide a synergistic anticonvulsant effect.

[099] Lomzepam may also be administered by another person (e.g. an acquaintance or associate, a

family member or a health care professional) to the patient while the patient is in a state of seizure.

25 Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbeuzodiazepine

anticonvulsants, such as nasal dosing, are: reduction inthe severity of the seizure (e.g. general

relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

30 general impartation of a feeling ofwell-being to the patient), reduction in the duration ofthe seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the current seizure and the next seizure. Thus, the lorazepam formulations of the invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

35 than about 5 minutes. The lorazepam formulations of the invention, and in particularnasal
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fommlations, also provide convenient administration ofa therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0100] Ofien seizures, panicularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura events that will be familiar to the patient or those familiar with the patient. These auras are

5 practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments of the invention, the method includes prompt administration ofa preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra-

aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

10 least ameliorate the effects (intensity, duration or both) ofthe impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

with or without the benefit ofa warning aura.

[0101] Mednzepnm ((7-chloro-l-rnethyl-5-phenyl-2,3-dihydro-1H-l,4-benzodiazepine)

\N

15 [0102] Medazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic

and muscle relaxing properties. It is classified as an anxiolytic. Medazepam has also been shown to

be useful in the treatment ofnausea. The dosage ofmedazepam varies by indication, however it is

expected that a therapeutic dose will be in the range of about 0.1 to about 10, preferably about 0.2 to

about 1 mg per dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4

20 to about 6 times per day. Medazepam may be manufactured using the process disclosed in United

States patent 3,243,427, which is incorporated herein by reference in its entirety.

[0103] In some embodiments, medazepam is used alone or in combination with other drugs to

provide an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant

efiect, an amnesia effect or combinations of the foregoing effects.

25 [0104] In some embodiments, medazepam is used alone or in combination with another

anticonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or rep-occurrence of

seizure. Medazepam may be administered by the patient or other person (such as a healthcare

-25- WSGR Docket No. 35401-716501

AQUESTIVE EXHIBIT 1002 page 0386



AQUESTIVE  EXHIBIT 1002    page 0387

WO 2009/121039 PCT/US2009/038696

professional) while the patient is in a non-seizing state to protect against seizure, Even where

protection against seizure is not absolute, administration ofmedazepam may reduce or ameliorate the

intensity of seizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

administration of medazepam may prevent occurrence of seizure. In some embodiments. especially

5 where the patient is prone to experiencing serial seizures or status epilepticus, administration of

medazepam may aid in interrupting the seizure cycle and may thus prevent the re-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

combined with medazepam to provide a synergistic anticonvulsant effect.

[0105] Medazepam may also be administered by another person (eg. an acquaintance or associate, a

10 family member or a health care professional) to the patient while the patient is in a state of seizure.

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

15 relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

general impartation ofa feeling of well-being to the patient), reduction in the duration of the seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the current seizure and the next seizure. Thus, the medazepam formulations ofthe invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

20 than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

than about 5 minutes. The medazepam formulations ofthe invention, and in particular nasal

formulations, also provide convenient administration of a therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0106] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

25 more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments of the invention, the method includes prompt administration of a preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra-

30 aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) of the impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

with or without the benefit ofa warning aura.

[0107] Mexazolam (lO-Chloro-l 1b-(2-chlorophenyl)—l,3,7,1lb-tetrahydro-3-methyloxazolo[3,2-
35 d][1,4]benzodiazepin-6(5H)-one)
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[0108] Mexazolam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesia

and muscle relaxing properties. It is classified as an anxiolytic. Mexazolam has also been shown to

be useful in the treatment ofnausea. The dosage ofmexazolam varies by indication, however it is

5 expected that a therapeutic dose will be in the range ofabout 0.1 to about 10, preferably about 0.2 to

about 1 mg per dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4

to about 6 times per day. Mexazolarn may be manufactured using the process disclosed in United

States patent 3,722,371, which is incorporated herein by reference in its entirety.

[0109] In some embodiments, mexazolam is used alone or in combination with other drugs to

10 provide an anxiolytic efl‘eet, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant

effect, an amnesia effect or combinations of the foregoing effects.

[0110] In some embodiments, mexazolam is used alone or in combination with another

antioonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of

15 seizure. Mexazolnm may be administered by the patient or other person (such as a healthcare

professional) while the patient is in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration ofmexazolam may reduce or ameliorate the

intensity of seizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

administration ofmexazolam may prevent occurrence of seizure. In some embodiments, especially

20 where the patient is prone to experi-cing serial seizures or status epilepticus, administration of

mexazolam may aid in interrupting the seizure cycle and may thus prevent the rte-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

combined with mexazolam to provide a synergistic anticonvulsant effect.

[0111] Mexazolam may also be administered by another person (cg. an acquaintance or associate, a

25 family member or a health care professional) to the patient while the pattern is in a state of seizure.

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

30 relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a
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general impartation of a feeling of well-being to the patient), reduction in the duration of the seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the current seizure and the next seizure. Thus, the mexazolam formulations ofthe invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

5 than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

than about 5 minutes. The mexazolam formulations of the invention, and in particular nasal

forrmilations, also provide convenient administration of a therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0112] Oflen seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

10 more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically mi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments of the invention, the method includes prompt administration of a preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, such intra-

15 aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) of the impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling ofthe onset of seizure, either

with or without the benefit ofa warning aura.

[01 13] Midmlam (8-chloro-6-(2—fluorophenyl)—1-methyl-4H—imidazo(l,S-a)benzodiazepine).

HacYN/N

CI /N

20

[0114] Midazolam is a tricyclic benzodiazepine having anxiolytic, amnesic, hypnotic, anticonvulsant,

skeletal nruscle relaxant and sedative properties. Midazolam is considered soluble in water at a pH

lower than about 4, but is relatively insoluble in most aqueous solutions at nwtra] pH (eg. about 6 to

8). Thus it is desirable in some embodiments for aqueous nasal preparations ofmidazolam to have a

25 pH above about 5.5, preferably above about 6.0, or above about 6.5. In some preferred embodiments,

the pH is between about 6 and 9, between about 6 and 8. It is considered that preparations of

midazolarn are particularly suitable for nasal administration as the lipid-soluble (at approximately
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neutral pH) midazolam is rapidly absorbed across nasal mucosa, leading to efficient uptake of

midazolam. It is further considered that midazolam may be formulated in a non-aqueous delivery

vehicle, such as is known in the aerosol administration art, such as hydrofluorocarbon propellants,

hydrocarbon propellants, etc,

5 [0115] The dosage ofmidazolam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, ii'om l to

8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day,

Midazolam may be manufactured using the process disclosed in one ofUnited States patents

4,280,957 or 5,831,089, each ofwhich is incorporated herein by reference in its entirety.

10 [0116] In some embodiments, midazolam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an

amnesic effect or combinations of the foregoing effects.

[0117] In some embodiments, midazolam is used alone or in combination with another

antioonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

15 seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or rte-occurrence of

seizure. Midazolam may be administered by the patient or other person (such as a healthcare

professional) while the patient is in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration ofmidazolam may reduce or ameliorate the

intensity of seizure and/0r reduce or ameliorate the frequency of seizure. In some embodiments,

20 administration of midazolam may prevent occurrence of seizure. In some embodiments. especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

midazolam may aid in interrupting the seizure cycle and may thus prevent the Ira-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

combined with midazolam to provide a synergistic anticonvulsant effect.

25 [0118] Midazolam may also be administered by another person (e.g. an acquaintance or associate, a

family member or a health care professional) to the patient while the patient is in a state of seizure

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

30 anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

general impartation of a feeling of well-being to the patimt), reduction in the duration of the seizure,

reduction in the probability that the patient will experience a repeat seizure, an increase in the interval

between the cmrent seizure and the next seizure. Thus, the midazolam formulations of the invention,

35 and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less
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than about 5 minutes. The midazolam formulations of the invention, and in particular nasal

formulations, also provide convenient administration ofa therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0119] Oflen seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

5 more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments of the invention, the method includes prompt administration of a preparation of a

benzodiachine drug according to the invention during the aura. In some embodiments, such intra-

10 aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) of the impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

with or without the benefit ofa warning aura.

[0120] Tcmazepam (7-chloro-l-methyl-5-phenyl-3-hydroxy-l,3-dihydro—2H-1,4-benzodiazepin—2-

15 one)

[0121] Ternazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsaut, amnesic

and muscle relaxing properties. It is classified as an anxiolytic. Temazepam has also been shown to

be useful in the treatment ofnausea. The dosage oftemazepam varies by indication, however it is

20 expected that a therapeutic dose will be in the range of about 1 to about 50, preferably about 5 to

about 30 mg per dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4

to about 6 times per day. Temazepam may be manufactured using the process disclosed in United

States patent 3,340,253 or 3,374,225, each ofwhich is incorporated herein by reference in its entirety.

[0122] In some embodiments, temzepam is used alone or in combination with other drugs to provide

25 an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an

amnesic effect or combinations of the foregoing effects.

[0123] In some embodiments, temazepam is used alone or in combination with another

anticonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of

-30- WSGR Docket No. 3540l-716,601

AQUESTIVE EXHIBIT 1002 page 0391



AQUESTIVE  EXHIBIT 1002    page 0392

WO 2009/121039 PCT/US2009/038696

seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of

seizure. Ternazepam may be administered by the patient or other person (such as a healthcare

professional) while the patient is in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration oftemazepam may reduce or ameliorate the

5 intensity of seizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

administration of ternazepam may prevent occurrence of seizure In some embodiments, especially

Where the patient is prone to experiencing serial seizures or status epilepticus, administration of

ternazepam may aid in interrupting the seizure cycle and may thus prevent the re-occurrence of

seizure. In addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be

10 combined with temnzepam to provide a synergistic anticonvulsant effect.

[0124] Temazeparn may also be administered by another person (e.g. an acquaintance or associate, a

family member or a health care professional) to the patient while the patient is in a state of seizure.

Thus, one ofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environment to treat the seizure victim, for example, nasally.

15 Among the beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction inthe severity of the seizure (e.g. genaal

relaxation ofthe muscles, reduction in seizure-induced anxiety experienced by the patient and a

general impartation of a feeling of well-being to the patient), reduction in the duration ofthe seizure,

reduction in the probability that the patimt will experience a repeat seizure, an increase in the interval

20 between the current seizure and the next seizure. Thus, the temazepam formulations ofthe invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less

than about 5 minutes. The temazepam formulations of the invention, and in particular nasal

formulations, also provide convenient administration of a therapeutically beneficial drug to a patient

25 that does not require intravenous drug administration or rectal drug administration.

[0125] Chen seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

30 embodiments of the invention, the method includes prompt administration ofa preparation ofa

benzodiazepine drug according to the invention during the aura In some embodiments, such intra«

aural administration ofbenzodiazepine drug, for example by nasal administration, will prevent or at

least ameliorate the effects (intensity, duration or both) ofthe impending seizure. Thus, in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, either

35 with or without the benefit ofa warning aura.
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Pharmaceutically Acceptable Salts

[0126] Benzodiazepines have the generally basic structure of formula I:
R1

\ R4
N .

/ R4

R2——— | R5
\ -.’N\

' R6
R3 R3

5 Formula I

wherein Rl-R, are substituents. In particular embodiments, R1 is an optionally substituted alkyl or

forms a ring with R4, R2 is a halogen (e.g. Cl, Br), R3 is optionally substituted aryl (e.g. 2-Chloro or 2-

Fluorophenyl), R5 is H or OH, R4 and R4’ together form a carbonyl (C=O) with the carbon to which

they are attached or R4 and R1 form an optionally substituted heterocyclic ring with the diazepam ring

10 atoms to which they are respectively attached; R3’ and R6 together form a double bond or may be

combined to form an optionally substituted heterocyclic ring along with the diazepam ring atoms to

which they are respectively attached. Such basic compounds may form acid addition salts with

phannaceutically acceptable acids, such as pharmaceutically acceptable mineral acids and

pharmaceutically acceptable organic acids.

15 [0127] Phannaceutically acceptable mineral acids include HCl, H2804, H2803, H3PO4, H3P03, and

others that will be recognized by those of sldll in the art. Pharmaceutically acceptable organic acids

include acetic acid, benzoic acid, tartaric acid, citric acid, oxalic acid, maleic acid, malonic acid, etc.

Thus, in some embodiments, the pharmaceutically acceptable acid may be selected from the group

consisting of: 1-hydroxy-2~naphthoic acid, 2,2-dichloroacetic acid, 2—hydroxyethanesulfonjc acid, 2-

20 oxoglutaric acid, 4-acetamidobenzoic acid, 4-aminosalicy1ic acid, acetic acid, adipic acidascorbic acid

(L), aspartic acid (L), benzenesulfonic acid, benzoic acid, camphoric acid (+), camphor-lO-sulfonic

acid (+), capric acid (decanoic acid), caproic acid (hexanoic acid), caprylic acid (octanoic acid),

carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane—1,2-disulfonic

acid, ethancsulfonic acid, formic acidfiimaric acid, galactaric acid, gentisic acid, glucoheptouic acid

25 (D), gluconic acid m), glucuronic acid (D), glutamic acid, glutaric acid, glycerophosphotic acid,

glycolic acid, hippuric acid, hydrcbmnfic acid, hydrochloric acid, isobutyric acid, lactic acid (DL),

lactohionic acid, lauric acid, maleic acid, malic acid (- L), malonic acid, mandelic acid (DL),

methanesulfonic acid, henzenesulfonic acid (besylic acid), naphthalene-1,5-disu1fonic acid,

naphthalene-Z-sulfcnic acid, nicotinic acid, nitric acid, oleic acid, oxalic acid, palmitic acid, pamoic

30 acid, phosphoric acid, proprionic acid, pyroglutamic acid (- L), salicylic acid, sebacic acid, stearic
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acid, succinic acid, sulfuric acid, tartaric acid (+ L), thiocyanic acid, toluenesulfonic acid (p) and

undecylenic acid. Other pharmaceutically acceptable acids may be pharmaceutically acceptable

acidic (anionic) polymers or phannaceutically acceptable amphoteric polymers. One skilled in the art

will recognize that other basic active pharmaceutical ingredients may be combined with the foregoing

5 acids to produce acid addition salts. Likewise the person skilled in the art will recognize that in some

embodiments it may be advantageous that some or all of the added acid be an active pharmaceutical

ingredient in its own right.

[0128] In some embodiments, the invention prow'des nasal compositions comprising one or more

acidic pharmaceutically active ingredients. It is considered well within the ordinary skill in the art to

10 determine which ofthe compounds set for the above are acidic. Such compounds may be prepared as

base addition salts, e.g. by the addition of one or more mineral bases (cg. NaOH, KOH, NaHCO;,

Nazcoa, N113) or organic bases. It is considered within the skill in the art to choose a

pharmaceutically acceptable base.

[0129] Known benzodiazepine compounds have anxiolytic, anticonvulsant, sedative and/or skeletal

15 muscle relaxant effect. The term “anticonvulsan ” includes treatment of seizures, protection against

seizure, reduction or amelioration of the intensity of seizure, reduction or amelioration of the

frequency of seizure, and/or prevention of the occurrence or reoccurrence of seizure. In this regard,

treatment of seizure includes cessation ofan ongoing seizure, reduction in the severity ofan ongoing

seizure, reduction in the duration ofan ongoing seizure. Protection against seizure includes

20 forestalling an oncoming seizure.

Carrier System

[0130] Vitamin E is a class of fat soluble methylated phenols. There are at least eight naturally-

oceurring compounds that comprise this class: a—tocopherol, B—tocopherol, y-tocophcrol, 8-tocopherol,

25 a-tocotn'enol, l3- tocotrienol, y— toootri-ol, and 5- tocotrienol, all ofwhich may be used in the

compositions and methods of the present invention. There are multiple isomers ofeach ofthese

compounds, all ofwhich may he used in the compositions and methods of the present invention.

There are also multiple esters ofeach ofthese compounds, including tocophersolan, all ofwhich may

be used in the compositions and methods ofthe present invention. As used herein, Vitamin E refers to

30 any of the natural or synthetic tocopherols, tocotrienols, any isomers thereof, any esters thereof, any

analogs or derivatives thereof, or any combinations thereof.

4,” 0 OH
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a—tocopherol

[0131] The compounds that comprise Vitamin E are antioxidants. There is also evidence that they

can prevent, delay the onset of, or ameliorate the symptoms of heart disease, cancer, cataracts,

macular degeneration, glaucoma, Alzheimer’s, and Parkinson’s disease.

5 [0132] The inventors have found that Vitamin E can provide an effective carrier for benzodiazepine

drugs. In some embodiments, benzodiazepines are soluble, or partially soluble, in Vitamin E. In

some embodiments, Vitamin B may be present as microparticlu, nanoparticles, or any combination

thereof Furthermore, use ofVitamin E can have the added benefit of either avoiding irritation of

sensitive mucosal membranes and/or soothing irritated mucosal membranes.

10 [0133] Vitamin E is generally classified as hydrophobic, and when used as a carrier may be limited to

formulations as an emulsion. However, emulsions can have several drawbacks. For instance, they

may be diffith to create and can be highly unstable. Additionally, they can leave an oily film on the

surface of the skin. Thus, to avoid the drawbacks of emulsions, some embodiments ofthe present

invention comprise solutions of one or more benzodiazepine drugs in Vitamin E and one or more

15 lower alkyl alcohols or one or more lower alkyl glycols, or any combinations thereof.

[0134] Lower alkyl alcohols are those with six or fewer carbon atoms. Thus, any of ethanol, propyl

alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any combinations thereofcan
be used.

[0135] Lower alkyl glycols are those with six or fewer carbon atoms. Thus, any ofethylene glycol,

20 propylene glycol, butylene glycol, pentylene glycol, any isomers thereof, or any combinations thereof
can be used.

Additional Exdpients

[0136] In some embodiments, a composition comprises at least one penetration enhancer in addition

25 to a benzodiazepine drug, a natural or synthetic tocopherol or tocotricnol, and an alcohol or glycol. In

some embodiments, the penetration enhancer is at least one alkyl glycoside. In some embodiments,

the alkyl glycoside refers to any sugar joined to any hydrophobic alkyl, as described in United States

patent number 5,661,130, which is incorporated herein by reference in its entirety. The hydrophobic

alkyl can be any suitable length, for example about 9 to about 24 carbons in length, especially about

30 10 to about 14 carbons in length. The hydrophobic alkyl can be branched and/or partially or wholly

unsaturated. The alkyl may be joined to the saccharide core for example through a carbonyl group,

whereby an ester group may be formed. A suitable alkyl glycoside will have the characteristics of

being nontoxic, nonionic, and capable of increasing the absorption of a benzodiazepine drug when it is

administered intranasally as described herein. Exemplary saccharides that may be covalently joined

35 to an alkyl according to the present invention include glucose, maltose, maltotriose, maltotetrose,

sucrose and trehalose. Exemplary alkyl glycosides that may be employed include octyl-, nonyl-,
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decy1-, undecyl-, dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl ct- or [i-D-maltoside, -glucoside

or sucroside. In some embodiments, the preferred glycosides include maltose, sucrose or glucose

linked by glycosidic linkage to an alkyl chain of 9, 10, 12, 14, 16, 18 or 20 carbon atoms. Specific

excipients that may be employed in a nasal composition according to the invention include

5 alkylsaccharide is dodecyl maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose

monostearate, sucrose distearate, and/or combinations of two or more thereof. Alkyl glycosides that

are particularly considered useful in embodiments of the invention include those marketed under the

name Intravailw by Aegis Therapeutics, LDC, San Diego, CA. Other alkyl glycosides maybe selected

from those having a hydrophile-lipophile balance (HLB) number of from about 10-20, especially

10 about 1 [—15 The HLB number may be determined as set forth in the publication US2009/0047347,

published on 19 February 2009, the entirety ofwhich, and especially paragraphs [0075]-[0079], is

incorporated herein by reference, Where present, the amount of alkyl glycoside in the composition is

sufficient to enhance the absorption of a benzodiazepine drug administered by the intranasal route. In

some embodiments, the amount of alkyl glycoside in the composition is selected so as to enhance

15 absorption of the benmdiazepine drug, while at the same time not significantly irritating the nasal

mucosa. In some embodiments, the amount ofalkyl glycoside in the composition is in a range of

about 0.01 % (w/v) to about 1 % (wlv). In some embodiments, the amount of alkyl glycoside in the

composition is in a range of about 0.05 % (w/v) to about 0.5% (w/v), or about 0.125 % (w/v) to about

0.5% (w/v).

20 [0137] The term "penetration enhancer", means any material which acts to increase absorption across

the mucosa and/or increases bioavailability. In some embodiments, such materials include mucolytic

agents, degradative enzyme inhibitors and compounds which increase permeability of the mucosal cell

membranes. Whether a given compound is an "enhancer" can be determined by comparing two

formulations comprising a non-associated, small polar molecule as the drug, with or without the

25 enhancer, in an in vivo or good model test and determining whether the uptake of the drug is enhanced

to a clinically significant degree. The enhancer should not produce any problems in terms ofchronic

toxicity because in vivo the enhancer should be non-irritant and/or rapidly metabolized to a normal

cell constituent that does not have any significant irritant effect.

[0138] In some embodiments, preferred enhancing materials lysophospholipids, for example

30 lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholines that

have difi‘erent acyl groups as well as lyso compounds produced from phosphatidylethanolamines and

phosphatidic acid which have similar membrane modifying properties may be used. Acyl carnitinos

(e.g. palmitoyl-dl—carnitine—chloride) is an alternative. In some embodiments, a suitable concentration
is from 0.02 to 20% w/v.

35 [0139] In some embodiments, enhancing agents that are appropriate include chelating agents (EGTA,

EDTA, alginates), surface active agents (especially non—ionic materials), acyl glycerols, fatty acids
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and salts, tyloxapol and biological detergents listed in the SIGMA Catalog, 1988, page 316-321

(which is incorporated herein by reference). Also agents that modify the membrane fluidity and

permeability are appropriate such as enamines (e.g. phenylalanine enamine of ethylaeetoacetate),

malonates (cg, diethyleneoxymethylene malonate), salicylates, bile salts and analogues and fusidates.

5 Suitable concentrations are up to 20% w/v.

[0140] Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benmdiazepine drug, one or more natural or synthetic tocopherols or

tocotrienols, or any combinations thereof, in an amount from about 30% to about 95% (w/w); one or

more alkyl glycosides; and one or more alcohols or glycols, or any combinations thereof, in an

10 amount from about 10% to about 70% (MW), in a pharmacemically-acceptable formulation for

administration to one or more nasal mucosa] membranes ofa patient. In some embodiments, the alkyl

glycoside is an Intravail0 brand alkyl glycoside. In some embodiments, the alkyl glycoside is dodecyl

maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose distearate, and/or

a combination of two or more thereof. In some embodiments, the alkyl glycoside is dodecyl

15 maltoside. In some embodiments, the alkyl glycoside is tetradecyl maltosidc. In some embodiments,

the alkyl glycoside is sucrose dodecanoate. In some embodiments, the alkyl glycoside is sucrose

monostearate. In some embodiments, the alkyl glycoside is sucrose diaeerate. In some embodiments,

the alkyl glycoside is a combination oftwo or more ofdodecyl maltoside, tetradecyl maltoside,

sucrose dodecanoate, sucrose monostearate, or sucrose distearate.

20 [0141] Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benzodiazepine drug, which benzodiazepine drug comprises

micropanicles, nanoparticles or both, one or more natural or synthetic tocopherols or tocotrienols, or

any combinations thereof, in an amount fiom about 30% to about 95% (w/w); one or more alkyl

glycosides; and one or more alcohols or glycols, or any combinations thereof, in an amount from

25 about 10% to about 70% (w/w), in a pharmaceutically-acceptable fonnulation for administration to

one or more nasal mucosal membranes of a patient. In some embodiments, the alkyl glyooside is an

Intravailw brand alkyl glycoside. In some embodiments, the alkyl glycoside is dodecyl maltoside,
tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose distearate, and/or a

combination of two or more thereof. In some embodiments, the alkyl glycoside is dodecyl maltoside.

30 In some embodiments, the alkyl glyeoside is tetradecyl maltoside. In some embodiments, the alkyl

glyeoside is sucrose dodecanoate. In some embodiments, the alkyl glycoside is sucrose monostearate.

In some embodiments, the alkyl glycoside is sucrose distearate. In some embodiments, the alkyl

glycoside is a combination of two or more ofdodecyl maltoside, teu‘adecyl maltoside, sucrose

dodeeanoate, sucrose momstearate, or sucrose distearate.
35

Mucosal Membrane Preparations
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[0142] Mucosal membrane preparations are generally administered in metered sprays having

volumes of less than 250 pL, preferably less than 150 pL, and ideally from 25 to 100 uL. Although

not prohibited in this invention, administration ofvolumes larger than about 300 pL per dose usually

exceeds the absorption capacity of the membranes. This results in a large portion of the

S pharmaceutically-active ingredient being lost.

[0143] The dosage volume ofpreparations, in particular nasal preparations, preferably ranges from

25 to 100 uL. Volumes in excess of the aforementioned ranges may bypass the sinuses and flow
down the back of the throat where the excess is swallowed.

Alprazolam

10 [0144] The dosage of alprazolam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 0.5 to about 4, preferably about 1 to about 2 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Alprazolam may be manufactured using the process disclosed in United States patent 3,987,052,

which is incorporated herein by reference in its emirety.

15 [0145] As a nasal formulation, alprazolarn may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, alprazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays

Diazepam

[0146] The dosage of diazepam may vary by indication, however it is expected that a therapeutic

20 dose will be in the range of about 1 to about 20, preferably about 2 to about 10 mg per dose, from 1 to

8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Diazeparn may be manufactured using the process disclosed in one ofUnited States patents

3,371,085, 3,109,843, 3,136,815 or 3,102,116, each ofwhich is incorporated herein by reference in its

entirety.

25 [0147] As a nasal formulation, diazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, diazepam is administered in 50 to 150 pL, especially about 100 uL,

metered sprays.

Flurazepam

[0148] The dosage of flurazeparn varies by indication, however it is expected that a therapeutic dose

30 will be in the range ofabout 5 to 40, preferably about 20 to about 35 mg per dose, flour 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Flurazepam may be manufactured using the process disclosed in United States patent 3,567,710 or

3,299,053, each of which is incorporated herein by reference in its entirety.

[0149] As a nasal formulation, flurazepam may be administered in 25 to 250 pL metered sprays. In

35 some preferred embodiments, flurazepam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays.
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Lorazepam

[0150] The dosage of Lorazepam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

5 Lorazepam may be manufactured using the process disclosed in United States patent 3,296,249, which

is incorporated herein by reference in its entirety.

[0151] As a nasal formulation, lorazepam may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, lorazepam is administered in 50 to 150 [AL especially about 100 pL,

metered sprays.

10 Medazepam

[0152] The dosage of medazepam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Medazepam may be manufactured using the process disclosed in United States patent 3,243,427,

15 which is incorporated herein by reference in its entirety.

[0153] As a nasal fomuilation, medazepam may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, medazepam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays.
Mexazolam

20 [0154] The dosage of mexazolam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Mexamlam may be manufactured using the process disclosed in United States patent 3,722,371,

which is incorporated herein by reference in its entirety.

25 [0155] As a nasal formulation, mexazolam may be administered in 25 to 250 p1, metered sprays. In

some preferred embodiments, mexazolam is administered in 50 to 150 pL, especially about 100 pL,
metered sprays.
Midazolam

[0156] The dosage ofmidazolam varies by indication, however it is expected that a therapeutic dose

30 will be in the range ofabout 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, from 1 to

8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Midazolam may be manufactured using the process disclosed in one ofUnited States patents

4,280,957 or 5,831,089, each ofwhich is incorporated herein by reference in its entirety.

[0157] As a nasal formulation, midazolam may be administered in 25 to 250 pL metered sprays. In

35 some preferred embodiments, nudazolam is administered in 50 to 150 pl, especially about 100 pL,
metered sprays.
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Temazepam

[0158] The dosage of temacham varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 1 to about 50, preferably about 5 to about 30 mg per dose, fiom l to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

5 Ternazepam may be manufactured using the process disclosed in United States patent 3,340,253 or

3,374,225, each of which is incorporated herein by reference in its entirety.

[0159] As a nasal formulation, temazepam may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, ternazepam is administered in 50 to 150 pL, especially about 100 pL,

metered sprays.
l 0

Emulation

[0160] Some embodiments comprise administering to one or more mucosal membranes of a patient a

therapeutically effective amount of one or more benzodiazepine drugs, or phannaceutically-acceptable

salts thereof. Some embodiments of the composition disclose a composition comprising one or more

15 benzodiazepine drugs or pharmaceutically-acceptable salts thereof in a concentration up to about 600

mg/mL. Other compositions disclose a composition comprising one or more benzodiazepine drugs or

pharmaceutically-aeceptable salts thereof in a concentration of about 10 myml, up to about 250

mgrnL. Further, some embodiments disclose a composition comprising one or more benzodiazepine

drugs or pharmaceutically—aeceptable salts thereof in a concentration of about 20 mg/mL up to about

20 so mgmL.

[0161] Some embodiments disclose a carrier system that is about 50% to about 90% (w/w) Vitamin E

and about 10% to about 50% (w/w) lower alcohol or lower alkyl glycol, or any combinations thereof

Some embodiments disclose a carrier system that is about 65% to about 75% (w/w) Vitamin E and

about 25% to about 35% (w/w) lower alkyl alcohol or lower alkyl glycol, or any combinations

25 thereof. Further, some embodiments disclose a carrier system that is about 70% (w/w) Vitamin E and

about 30% (w/w) lower alkyl alcohol or lower alkyl glycol, or any combinations thereof.

[0162] Some embodiments ofthe invention provide a method of administering the benzodiazepine

drug composition to a patient. The preferred embodiment comprises use of diazepam. Some

embodiments of the method disclose a dosage level ofdiazepam ofabout 1.0 mg to about 20.0 mg

30 until achievement ofthe desired result. Other dosage levels disclose a dosage level of about 2.0 mg to

about 15.0 mg until the desired result is achieved. Some embodiments disclose a dosage level of

about 5.0 mg to about 10.0 mg until the desired result is achieved.

[0163] In some embodiments of the method, the dosage volume ranges from about 10 uL to about

200 pL. In some embodiments, the dosage volume ranges from about 20 uL to about 180 uL.

35 Further, some embodiments disclose a dosage volume ofabout 50 uL to about 140 pL.
Formulation Process
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[0164] In some embodiments, the composition for nasal administration is substantially free of

benzodiazepine micropartieles, nanopcrticles or combinations thereof. In some embodiments, the

composition is made by slowly warming or heating the Vitamin E until it is liquefied. Next, the one

or more benzodiazepine drugs are added. The mixture is stirred and heated until the one or more

5 benzodiazepine drugs dissolve or are substantially dissolved. Next, the one or more alcohols or

glycols, or any combinations thereof, are added to the composition. This composition is stirred until a

less viscous composition is achieved.

[0165] The aforementioned formulations are preferably sterile with a bacteria count of 10 below the

allowable level on a per mL basis. Additionally, pathogens are preferably absent.

10 [0166] In some embodiments, the benzodiazepine drug is formulated as a micropartimrlate and/or

nanoparticulate suspension ofthe benzodiazepine, Preparation ofmicropaIticulate and

nanoparticulate benzodiazepine may be accomplished by methods such as milling, etc. Such methods
are known to those skilled in the art.

[0167] In some embodiments, the benzodiazepine drug is formulated as a solution. It is considered

15 an aspect of the invention that employment of microparticulate and/or nanoparticulate benzodiazepine

drug during the process ofpreparing the formulation, can improve the overall solubility ofthe

benzodiazepine drug in the solvent system.

Additional Active and Inactive Ingredients

[0168] Additionally, some embodiments of the compositions and methods of using the compositions

20 comprise an additional ingredient in the composition selected from active ingredients, By way of

non-limiting example, such active ingredients include insulin, calcitonins (for example porcine,

human, salmon, chicken, or eel) and synthetic modifications thereof, enkephalins, LHRH and

analogues (Nafarelin, Buserelin, Zolidex), GHRH (growth hormone releasing hormone), nifedipin,

THF (thymic humeral factor), CGRP (calcitonin gene related peptide), atrial natriuretic peptide,

25 antibiotics, metoclopramide, ergotamine, Pizotizin, nasal vaccines (particularly HIV vaccines,

measles, rhinovirus Type 13 and respiratory syncitial virus), pentamidine, CCK (Cholecystikinine),

DDVAP, Interferons, growth hormone (solatotropir polypeptides or their derivatives (preferably with

a molecular weight from 1000 to 300000), secretin, bradyldnin antagonists, GRF (Growth releasing

factor), THF, TRH (Thyrotropin releasing hormone), ACTH analogues, IGF (Insulin like growth

30 factors), CGRP (Calcitorin gene related peptide) Atrial Nauiuretic peptide, Vasopressin and analogues

(DDAVP, Lypressin), Metoclopramide, Migraine treatment (Dihydroergotamine, Ergometrine,

Ergotamine, Pizotizin), Nasal Vaccines (Particularly AIDS vaccines) FACTOR VIII, Colony

Stimulating factors, G-CSF (granulocyte—colony stimulating factor), EPO (Erythropoitin) PTH

(Parathyroid hormone) or pharmaceutically acceptable salts or combinations thereof.
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[0169] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional ingredient in the composition selected from other anticonvulsants. By way of

non-limiting example, such active ingredients include: paraldehyde; aromatic allylic alcohols (such as

stiripentol); barbiturates (e.g. phenobarbitol, primidone, methylphenobarbital, metharbital and

5 barbexaclone); bromides (such as potassium bromide); carbamates (such as felbamate); carboxamides

(such as carbamazepine and excarbazepine); fatty acids (such as valproic acid, sodium valproate, and

divalproex sodium, vigabanin, progabide, tiagabine); fructose, topiramate, Gaba analogs (e.g.

gabapentin and pregabalin); hydantoins (e.g. ethotoin, phenytoin, mephenytoin and fosphenytoin);

oxazolidinediones (such as paramethadione, nimethadione, ethadione); propionates (e.g. beclamide),

10 pyrimidinediones (e.g. primidone); pyrrolidines (e.g. brivaracetmn, levetiracctam and seletracetam);

suecinimides (e.g. ethosuximide, phensuximidc and mesuximide); sulfonamides (e.g. aeetazolamide,

sulthiame, methazolamide and zonisamide); triazines (such as lamotrigine); ureas (such as

pheneturide, phenaeemide); valproylamides (such as valpromide and valnoctamide); as well as other

anticonvulsants or pharmaceutically acceptable salts or combinations thereof.

15 [0170] Additionally, some embodiments of the compositions and methods ofusing the compositions

comprise an additional ingredient in the composition selected from other anticonvulsants. By way of

non-limiting example, such active ingredients include: antibiotics and antimicrobial agents such as

tetracyline hydrochloride, leucomycin, penicillin, penicillin derivatives, erythromycin, gentamicin,

sulphathiazole and nitrofiirazone; local anaesthetics such as benzocaine; vasoconstrictors such as

20 phenylephrine hydrochloride, tetrahydrozoline hydrochloride, naphazoline nitrate, oxymetazoline

hydrochloride and tramazoline hydrochloride; cardiotonics such as digitalis and digoxin; vasodilators

such as nitroglycerine and papaverine hydrochloride; antiseptics such as chlorhexidine hydrochloride,

hexylresorcinol, dequaliniumchloride and ethacridine; enzymes such as lysozyrne chloride,

dextranase; bone metabolism controlling agents such as vitamin D, active vitamin D and vitamin C;

25 sex hormones; hypotensives; sedatives; anti—tumor agents; steroidal anti-inflammatory agents such as

hydroeortisone, prednisone, fluticasone, prcdnisolone, trimminolone, triamcinolone acetonide,

dexamethasone, betarnethasone, beclomethasone, and beclomethasone dipropionate; non-steroidal

anti-inflannnatory agents such as acetaminophen, aspirin, aminopyrine, phenylbutazone, medanamic

acid. ibuprofen, diclofenac sodium, indomethacine, colchicine, and probenocid; enzymatic anti-

30 inflammatory agents such as chymotrypsin and bromelain seratiopeptidase; anti-histaminic agents

such as diphenhydmmine hydrochloride, chloropheniramine maleate and clemastine; anti-allergic

agents and antitussive-expectornnt antasthmatic agents such as sodium chromoglycate, codeine

phosphate, and isoproterenol hydrochloride or phannaceutically acceptable salts or combinations
thereof.

35 [0171] Additionally, some embodiments of the compositions and methods ofusing the compositions

comprise an additional inactive ingredient in the composition. By way ofnon-limiting example,
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minor amounts of ingredients such as stabilizers, coloring agents, pH adjusters, buffering agents,

preservatives such as agents which may prevent degradation, wetting agents, and flavoring agents may

also be present. Examples of coloring agents include B—carotene, Red No. 2 and Blue No. 1.

Examples ofpreservatives include stearic acid, ascorbyl stem'ate and ascorbic acid. Examples of

5 corrigents include menthol and citrus perfinne.

[0172] In some embodiments, the drug delivery system of the invaition may advantageously

comprise an absorption enhancer. The term “enhancer”, means any material which acts to increase

absorption across the mucosa and/or increases bioavailability. In some embodiments, such materials

include rmicolytic agents, degradative enzyme inhibitors and compounds which increase permeability

10 of the mucosal cell membranes. Whether a given compound is an “enhancer" can be determined by

comparing two formulations comprising a non-associated, small polar molecule as the drug, with or

without the enhancer, in an in vivo or good model test and determining whether the uptake of the drug

is enhanced to a clinically significant degree. The enhancer should not produce any problems in tenns

of chronic toxicity because in vivo the enhancer should be non-irritant and/or rapidly metabolized to a

15 normal cell constituent that does not have any significant irritant effect.

[0173] In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholines that

have difi'erent acyl groups as well as lyso compounds produced from phosphafidylethanolamines and

phosphatidic acid which have similar membrane modifying properties may be used. Aeyl carnitines

20 (eg. palmitoyl-dl—camitine-chloride) is an alternative. In some embodiments, a suitable concmtration
is from 0.02 to 20% w/v.

[0174] In some embodiments, enhancing agents that are appropriate include chelating agents (EGTA,

EDTA, alg‘nates), surface active agents (especially non-ionic materials), acyl glycerols, fatty acids

and salts, tyloxapol and biological detergents listed in the SIGMA Catalog, 1988, page 316—321

25 (which is incorporated herein by reference). Also agents that modify the membrane fluidity and

permeability are appropriate such as enamines (e.g. phenylalanine enamine of ethylacetoacetate),

malonates (e.g. diethyleneoxymethylene maionate), salicylates, bile salts and analogues and fusidatca.

Suitable concentrations are up to 20% w/v.

[0175] In some embodiments, the invention takes advantage ofdelivery of a drug incorporated into

30 or onto a bioadhesive microsphere with an added pharmaceutical adjuvant applies to systems that

contain active drug and mucolytic agent, peptidase inhibitors or non-drug polypeptide substrate singly

or in combination. Suitably mucolytic agents are thiol-containing compounds such as N-

acetylcysteine and derivatives thereof. Peptide inhibitors include actinonin, amastatin, bestatin,

chloroacetyl-HOLeu—Ala—Gly-NH.sub.2, diprotin A and B, ebelactone A and B, E-64, leupeptin,

35 pepstatin A, phisphoramidon, H-Thr-(tBu)-Phe-Pm-OH, aprotinin, kallikrein, chymostatin,
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benzamidine, chymotrypsin and trypsin. Suitable concentrations are from 0.01 to 10% w/v. The

person skilled in the art will readily be able to determine whether an enhancer should be included.

Administration

5 [0176] In some embodiments, the administration of the composition comprises administering at least

a portion ofthe therapeutically effective amount ofthe composition onto at least one mucosal

membrane. In some embodiments, the administration of the composition comprises spram'ng at least a

portion of the therapeutically effective amount of the composition into at least one nostril. In some

embodiments, the administration of the composition comprises spraying at least a portion ofthe

10 therapeutically effective amount of the composition into each nostril. In some embodiments, the

administration of the composition comprises spraying a first quantity of the composition into the first

nostril, spraying a second quantity of the composition into a second nostril, and optionally afler a pre-

selected time delay, spraying a third quantity of the composition into the first nostril. Some

embodiments fiuther comprise, optionally after a pre-selected time delay, administering at least a

15 fourth quantity of the composition to the second nostril.

Alpr'azolam

[0177] The dosage of alprazolam varies by indication, however it is expected that a therapwtr'c dose

will be in the range ofabout 0.5 to about 4, preferably about 1 to about 2 mg per dose, flour 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

20 Alprazolam may be manufactured using the process disclosed in United States patent 3,987,052,

which is incorporated herein by reference in its entirety.

[0178] As a nasal formulation, alprazolam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, alprazolam is administered in 50 to 150 uL, especially about 100 pL,

. metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

25 necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

30 seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allow- time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered sprays to each nostril, optionally separated by a time interval, allows administration of a

full therapeutic dose in increments small enough to permit full absorption ofthe benzodiachine drug

into the blood stream and avoid loss ofdrug down the back of the throat.

35 Diazepam
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[0179] The dosage of diazepam may vary by indication, however it is expected that a therapeutic

dose will be in the range ofabout 1 to about 20, preferably about 2 to about 10 mg per dose, from 1 to

8, preferably 13-0111 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Diazepam may be manufactured using the process disclosed in one ofUnited States patents

5 3,371,085, 3,109,843, 3,136,815 or 3,102,116, each ofwhich is incorporated herein by reference in its

entirety.

[0180] As a nasal formulation, diazepam may be administered in 25 to 250 tiL metered sprays. In

some preferred embodiments, diazepam is administered in 50 to 150 “1., especially about 100 pL,

metered sprays. In some embodiments, a first metered spiny is applied to a first nostril and if

10 necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

15 seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allows time for the drug to cross the nasal mucosa and enter the blood stream Multiple applications

of metered sprays to each nostril, optionally separated by a time interval, allows administration of a

full therapeutic dose in increments small enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss of drug down the back ofthe throat.

20 Flurazepam

[0181] The dosage of flurazepam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 5 to 40, preferably about 20 to about 35 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Flurazepam may be manufactured using the process disclosed in United States patent 3,567,710 or

25 3,299,053, each ofwhich is incorporated herein by reference in its entirety.

[0182] As a nasal fonmilation, flurazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, flurazepam is administered in 50 to 150 iiL, especially about 100 pL,

metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

30 third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

35 allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

of metered sprays to each nostril, optionally separated by a time interval, allows administration of a
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full therapeutic dose in increments small enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss of drug down the back ofthe throat.

Lorazepam

[0183] The dosage of Lorazepam varies by indication, however it is expected that a therapeutic dose

5 will be in the range ofabout 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Lorazepam may be manufiictured using the process disclosed in United States patent 3,296,249, which

is incorporated herein by reference in its entirety.

[0184] As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In

10 some preferred embodimuts, lorazepam is administered in 50 to 150 uL, especially about 100 [AL

metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

15 alternating nostrils until the flail target therapeutic dose has been administered to the patient. In some

embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered sprays to each nostril, optionally separated by a time interval, allows administration of a

20 full therapeutic dose in increments small enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss of drag down the back ofthe throat.

Medazepum

[0185] The dosage of medazepam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

25 preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Medazepam may be manufactured using the process disclosed in United States patent 3,243,427,

which is incorporated herein by reference in its entirety.

[0186] As a nasal formulation, medazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, medazepam is administered in 50 to 150 pL, especially about 100 uL,

30 metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fom'th metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

35 embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiachine drug to the same nostril. This
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allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

of metered sprays to each nostril, optionally separated by a time interval, allows administration of a

full therapeutic dose in increments small enough to permit full absorption ofthe benzodiazepine drug

into the blood stream and avoid loss ofdrug down the back of the throat.
5 Mexazolam

[0187] The dosage ofmexazolam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Mexazolarn may be manufactured using the process disclosed in United States patent 3,722,371.

10 which is incorporated herein by reference in its entirety.

[0188] As a nasal formulation, mexazolam may be administered in 25 to 250 [LL metered sprays, In

some preferred embodiments, mexazolam is administered in 50 to 150 uL, especially about 100 ML,

metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

15 third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepino drug to the same nostril. This

20 allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered sprays to each nostril, optionally separated by a time interval, allows administration of a

full therapeutic dose in increments small enough to permit full absorption ofthe benzodiazepine drug

into the blood stream and avoid loss ofdrug down the back of the throat.
Midazolam

25 [0189] The dosage of midazolam varies by indication, however it is expected that a therapeutic dose

will be inthe range ofabout 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, from 1 to

8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Midazolam may be manufactured using the process disclosed in one ofUnited States patents

4,280,957 or 5,831,089, each ofwhich is incorporated herein by reference in its entirety.

30 [0190] As a nasal formulation, midazolam may be administered in 25 to 250 [1L metered sprays. In

some preferred embodiments, midazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

35 applied to the second nostril. In some embodiments, addin‘onal metered sprays are applied to

alternating nostrils until the fiill target therapeutic dose has been administered to the patient. In some
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embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered sprays to each nostril, optionally separated by a time interval, allows administration of a

5 full therapeutic dose in increments small enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss ofdrug down the back ofthe throat.

Temazepam

[0191] The dosage of temazepam varies by indication, however it is expected that a therapeutic dose

will be in the range ofabout 1 to about 50, preffl'ably about 5 to about 30 mg per dose, from 1 to 8,

10 preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Temazepam may be manufactured using the process disclosed in United States patent 3,340,253 or

3,374,225, each of which is incorporated herein by reference in its entirety.

[0192] As a nasal formulation, temazepam may be administered in 25 to 250 [L metered sprays. In

some preferred embodiments, tcmazepam is administered in 50 to 150 uL, especially about 100 uL,

15 metered sprays. In some embodiments, a first metered spray is applied to a first nostril and if

necessary a second metered spray is applied to a second nostril. In some optional embodiments, a

third metered spray is applied to the first nostril. In some embodiments, a fourth metered spray is

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils until the full target therapeutic dose has been administered to the patient. In some

20 embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

of metered sprays to each nostril, optionally separated by a time interval, allows administration of a

lull therapeutic dose in increments small enough to permit full absorption ofthe benzodiazepine drug

25 into the blood stream and avoid loss ofdrug down the back of the throat.

[0193] Those skilled in the art will be aware that a systematic, therapeutically effective amount of

benzodiazepine drugs for treating the aforementioned disorders will vary with age, size, weight, and

general physical condition of the patient as well as the severity of the disease. Frequency of

administration will likewise vary with the formulation ofthe composition and it can be adjusted so

30 that any suitable number ofdoses per day may be used.

les

[0194] The invention will now be illustrated with reference to the following illustrative, non-limiting
examples.

35 Example 1
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[0195] A pharmaceutical composition comprising diazepam is prepared. It is formulated as a

solution to be delivered via a nasal delivery device. The composition is used to treat or prevent

seizures associated with epilepsy in adults. Treatment is administered either before or after a seizure

has begun. If the patient is seizing, it is administered as l puff from any nasal delivery device (1 puff

5 at 5.0 mg/puff(5.0 org/0.1 mL and 0.1 mL/puffl) every 5 minutes until cessation of the seizure.

However, it can be given as 1 puffper nostril in each nostril (2 puffs at 2.5 rug/puff (5.0 myOJ mL

and 0.05 mL/pufi» every 5 minutes until cessation of the seizure. The composition according to this

example is set forth in the following table.
Table l-l

10

5.0 mg/0.1mL Diazepam

70.0 mg a—tocopherol

0.1mL ethanol sadt00.lmL

15 Example 2

[0196] A pharmaceutical composition comprising diazepam is prepared It is formulated as a

solution to be delivered via a nasal delivery device. The composition is used to treat or prevent

seizures associated with epilepsy in children. Treatment is administered either before or after a

seizure has begun. If the patient is seizing, it is administered as 1 pufi‘ from any nasal delivery device

20 (1 puff at 2.0 mg/puff(2.0 mg/0.l mL and 0.1 mL/puffl). Ifthe seizure fails to stop another dose may

be administered after 5 minutes. However, it can be given as I pull per nostril in each nostril (2 puffs

at 1.0 mg/puff(2.0 mg/0.l mL and 0.05 mL/pufm. Ifthe seizure fails to stop another dose may be

administered afier 5 minutes. The composition according to this example is set forth in the following

 

table.

25

T 1 2-1

2.0 myOJmL Diazeparn

70.0 mg u—tocopherol

30 0.1 mL ethanol (qs ad to 0.1 mL) 

Example 3 — Formulation of Dinzepam Solutions

[0197] In general, benzodiazepine solutions may be formulated by combining one or more natural or

synthetic tocopherols or tocotrienols and one or more lower alcohols or glycols and mixing until a

35 homogeneous mixture is formed, adding the benzodiazepine drug to the homogeneous mixture,

heating and mixing the ingredients until the benzodiazepine is fully dissolved in the homogeneous
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mixture, cooling the mixture, and bringing the mixture to its final mass or volume with lower alcohol

or glycol.

[0198] Two different diazepam solutions were formulated by the foregoing process. Vitamin E USP

and dehydrated ethanol USP were combined in the amounts set forth in the following table and mixed

5 to form a homogeneous mixture. Diazepam in the amounts set forth in the following table was then

added to the homogeneous mixture. The ingredients were heated to 40-45°C with mixing until the

diazepam was fully dissolved, thereby forming a solution. The solution was cooled to 20—25°C,

whereupon the solution was brought to its final target weight with dehydrated ethanol USP and the

solution was mixed thoroughly to assure homogeneity. The solution was then sampled for in-process

10 testing and packaged in 3 mL amber glass vials.

Table 3-1: Dimsm Solutions — 70 ngmL

Component Solution 00 (65% Vitamin E) Solution 02 (80% Vitamin E)

Concentration (mg/mL) Concentration (mg/ml.)

Diazepam USP 70.0 70.0
Vitamin E USP 650.0 800.0

Dehydrated Ethanol USP q.s. to 1 mL (1.5. to 1 mL

[0199] Additional solutions of diazepam at varying concentrations are made in a similar manner, by

15 varying the amount of diazepam and the relative amounts ofVitamin E and ethanol. Other

benzodiazepine solutions are made by substituting one or more benzodiazepinm for diazepam. Other

ingredients, such as alkyl glycoside, can be added at a suitable step in the process (e.g. before or

concurrently with the addition of benzodiazepine).

Example 4 -- Formulation ofDiazepam Suspensions

20 [0200] In general, benzodiazepine suspensions are formulated by mieronizing benzodiazepine and

combining the benzodiazepine with a carrier. The carrier is prepared by combining one or more lower

alcohols or glycols with water, adding a natural or synthetic tocopherol or toootrienol, heating the

mixture until the tocopherol or tocotn'enol is dissolved, adding one or more parabens and mixing until

the parabens are dissolved and cooling the carrier. Once the benzodiazepine is added to the carrier,

25 additional excipients, such as surfactants, can optionally be added and dissolved in the carrier. The

suspension is then brought up to its final mass or volume with water.

[0201] Two diflerent diazepam suspensions were formulated by the foregoing general process. Two

different diazepam particle sizes were prepared — A: a small particle size by prepared by high

pressure micronimtion, and B: a large particle size prepared by low pressure micronization. The

30 carrier was prepared by combining propylene glycol USP and purified water USP, then adding

Vitamin E Polyethylene Glycols Succinate NF, then mixing and heating the combined ingredients to
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about 45°C. Mixing was continued until the Vitamin E Polyethylene Glycol Succinate was fiilly

dissolved. The carrier was then cooled to 20-25°C. The micronimd diazepam (A and B) was then

added to the carrier with vigorous mixing until the diazepam was fully dispersed in the carrier.

Polyvinylpynolidone Povidone USP/NF was then added to the mixture and mixed until fully

5 dissolved. The suspension was then brought up to weight with purified water USP. The suspension

was then mixed until homogeneous, sampled for in—proeess testing, and packaged in 3 mL amber

glass bottles.

 
 
 

Diazepam USP

Glycol Succinate NF

Methylparaben NF

Propylparaben NF

Propylene Glycol USP
Povidone USP/NF

Purified Water USP/BP

Table 4-1 : Diazm Suspension Formulations

Suspension 03 Suspension 01

(200 mg/rnL Diazeparn) (100 mg/mL Diazepam)

Concentration (mg/mL) Concentration (mg/mL)
200.00 100.00

 

 

 
 

 
 

—_
__  

 

    

10 [0202] Additional suspensions of diazepam at varying concentrations are made in a similar manner,

by varying the amount ofdiazepam and optionally other excipients. Other benzodiazepine

suspensions are made by substituting one or more benzodiazepines for diazepam. Other ingredients,

such as alkyl glycoside, can be added at a suitable step in the process. For example, an alkylglycoside

may be added to the carrier during compounding ofthe carrier, or may be added to the suspension

15 mixture concurrently with or after addition of the povidone.

Example 5 — Stability ofDiazepam Solutions and Suspensions

[0203] Solutions 00 and 02 (Example 3) and Suspensions 01 and 03 (Example 4) were set up on

stability at 25°C / 60% RH, 30°C / 65% RH and 40°C / 75% RH. One batch each of four different

formulations, packaged in 3-ml vials with screw-top closures, along with corresponding actuators,

20 were set up at three storage conditions. They are listed in Table l with their corresponding Particle

Sciences initial sample control numbers.

Table 5-1: Sum ofPSI sa_mple control numbers

-50- wsou Docket No. 35401-716601

AQUESTIVE EXHIBIT 1002 page 0411



AQUESTIVE  EXHIBIT 1002    page 0412

WO 2009/121039 PCT/US2009/038696

 Solution 00 — 70 083101.01 083101.02 0831 01.02
mg/ml solution, 65%
Vitamin E
Solution 02 — 7D 083102.01 083102.02 083102.03
mg/ml solution, 80%
vitamin E

m n/mi sus- nsion
W.

mlml sus- nsion

[0204] Samples were tested for spray content uniformity, spray volume, diazepam content, diazepam

 

   
  

related substances, and methylparaben and propylparaben assay (suspension samples only). Unit

weights were determined as per USP <755>.

5 [0205] Summaries of the average assay values and all other results are given in Tables 5-4, 5-5, 5-6

and 5-7. The results for the initial, l-month and 3-month time points are also shown for comparison.

Individual spray content uniformity results are given in Tables 5-8, 5-9, 5-10, 5-11, 5-12, 5-13, 5-14,
and 5-15.

[0206] In general, all ofthe assays and the other results are similar to the initial data, with the

10 exceptions of diazepam related compounds A and B.

[0207] Related compound A did not meet the specification of not more than (NMT) 001% for some

samples (see Table 2). Related compound A has increased with time and temperature.

Table 5- : of related com oun A 1' ts
15

  

 

Solution/Sue - ension # 25°C/60% RH 30°CI65% RH 40°C/75% RH

Solution 00 0.058% 0.051%s- . tficatton
 

 
sr 1ficatxon s- a lfication s-ecifieation

0.038% 0046% 0.157%
0.019% 0.029% 0.081%

[0208] Related compound B is also increasing with time and temperature, and now fails specification

ofNMT 0.1% at 40°C condition for both suspension and one solution formulation. Only formulation

2602 meets all impurity specifications.

   
 

  
 

20 Table 5-3: 811w of related mound B T6M results

s°'““°“’:“’1’°“"°" 25°CI60%RH 30°CI65%RH 40°C/75%RH
. Meets Meets
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s - ecification - ecification s . ecification

Sus cnsion 01 Meets Meets a028%
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cam“ mm

Table 5-4: Sm of Solution 00 results

 

-52- WSGR Docket No. 3540] 416.601

AQUESTIVE EXHIBIT 1002 page 0413



AQUESTIVE  EXHIBIT 1002    page 0414

PCT/US2009/038696WO 2009/121039

25.25.8%?.02“8—89mDmB“.033won“.3an«a:WeN6mnod$3.:Sod«3.:«and”3.:29¢30.:6.2:9.5<\Z<\ZHows—onnew-:3”3:2hog—.5.
Ex.35?:5:2:9

$3:—m3...nee...39.:m3...mfla<\Znoun—8Hoe—a5.x.oEUomu5.53a

$2N555.:.35awoém3...Nie—(\Znous—en5e:5.x.E9855.:n

AQZn5anodneed03.:n86aéa4&2nous—SBani

umm-
«<2He58.:"8.:as...n36flea«<2gown—S3:5 

{\Zasas...:06no...39.:nia4:2neg—3nos—Ed

«dz:6v3.925.:head3...:Qua<\Znew—:2.532BE.39.:5.5:.fl

«SA:6«3.9«3.:used3...was«CZact—=3nun—.3.

 
$3od:06god399floo—muchaction5:5

:8mm::82«Kb;.542.deESE$8.0EfindH22:36H22£5.028odm.5.—Ea>:a;8:2822mgmuoonoun—8own—So2326%3:53.93..

Egg35222
38H$23.5

<6

55.550sued—om
mu

uncanUfies—cm
Ea

noun—.523§v3ngEnHavana>82>3I=3.8qu3
 

5553$3Ashe:.eenoun—em

AQUESTIVE EXHIBIT 1002 page 0414



AQUESTIVE  EXHIBIT 1002    page 0415

PCT/US2009/038696WO 2009/121039

506:..2335!ecu—8Qyawn;dOmuaOm5&2

now—denfig

838.35

:23?!noun—0m3.553
Egg—Om~35

 
Hum—S.mEern5:2:e

was.85%":38.o

5.x.$6085.3:.m

 

gameNo5:28a.
m”m62nt

5.3mwxnvoonfine...M

EH>3.2m35%?3aqua—Sonow—:8now—:8hon—Eamino9323%

>Di=0usagesqEggnog
3E525:3x..mH555;

$3gang...“.u

again—Em

 .28.:9.65...aas:asa3:82a.035.3935£85hag“;a93£89...fugue“a03e
 

:65x:Yen_man;8—;

=6U0333:3:8.2.m3.“gun.—

andEmav.5—>3.“n34

NH:vda9mm—wag."2H.—

vnémac...9.:5.3m6:fin:madma.—SH.—3—.—
 

an...vdam6:634":4

9.2:a6:wandHun.—

Nanab6:man.—9:4

fa338»;as»33—50inn—m3893asvgmovmug—m95B§~O>in3a»?an

 

AQUESTIVE EXHIBIT 1002 page 0415



AQUESTIVE  EXHIBIT 1002    page 0416

PCT/US2009/038696WO 2009/121039

noodFISEm.cZ"vacan—mam?8.0Mfim1&—who.—55.—338:0.0“20.0hood”modmoodmdoo

mmd“finkdo:333«onmw—An240033‘0:0.00N0.0woodouodvooomém

Gom.mon.3—NS.—v2;0.030.0moodwoodwood0.3

$6udd—wav—03;52..<040.0”modwood«no.0wood93

andfig«.09N3."mm:<\Z0.0mwodwoodwoodwood".3

IMWI
8.0fiwmQM:v340:;<20.030.0Noodwoodwoodo.wo
 

mod5.00“0anNS.“mafia<\z0.020.0moodooodwoodAfimo—

V0.05600.5255.0mg;<\Z0.030.0moodmoodmood«do

mod0.3mfimfim3."5:.—4120.020.0moodmoodwoodQX

ood9mm06:#3.—9:;man0.05.0moodmoodmdofi

33355..3060.—9502$1529502£052£002msabu".602A.3mm:382$0..EZRad;a\«Lod:22$00;$00.522.Dodd:20.00
 

nvumE835o532:00mafimowfi3<asEugenoar—mm0802:23Em33925anmin:3852
EachBasins

<

ugaaoo02.20%
m

03.509800233.
E

ngkoz
o03:?$90Saunas>umm<

AQUESTIVE EXHIBIT 1002 page 0416



AQUESTIVE  EXHIBIT 1002    page 0417

PCT/US2009/038696WO 2009/121039

5935.SewndzESQmam?Nan:Wewad526mdew.mm<2

 

”Mo——.cSad03.0mad3}:<\Z

963_.c80.9306mood5.8—«$2

SE.392.5.5.:n

new-Ex.5.x.5.x.ii.mfiuoem85cm"35%..mfiooom55.:n5.5:.n55::m5.5:._ 3—9.2SnoiaonmnmmoEgg—m"9m03$
hfim 

 

flan:$0.0m..\..o._.522RadH22

 
$86822.XLdEZZ$onH22$06:2odmPMand>5.3»3:2»?8E850#33:;833S@50525:35:_m  

 

£9
a«snag—>502

35HgafinD<tau—09:00683;mundomfioo

 

 
  

     
saunas-m

.msonsnwins:5053as3Enema3“03323£53.£83baggingmm93£085baggage“a033  
AQUESTIVE EXHIBIT 1002 page 0417



AQUESTIVE  EXHIBIT 1002    page 0418

PCT/US2009/038696WO 2009/121039

83:78vadzESQmom...».5.<\Z<\Z434all.32<\Z#54$2«<2wmumHM>3Ia
nun>3.3»339.qu

885%,.o.Eat—Q9

Finn—muEa.8.59%g!3SEE“.ggE5.33%.comm—Ric30:9»as?23oi?2.333.33233223SE»923333SE;SEEMS
2hie—U

a:an}Eek.nflaflauu...J_mHmQUoovmeioem$593.35:2:955::e55::nEmu—095m  £162o:2

  
mmom“Nam03H.389:5manna—uom03335n...gov—one9303B23333.gwcodmauifiioanaflDO.—»anoaobufiExEnnuflOOHas38.0musedRood«Sodaged”god338..9.96

3E8£>

@058E:mamv.92m.MS.figNém.BEcomaAXV89800
3.5mowflofiw

232none2.;
u§>=0u59am

£5:82as£5?E?Ea»?an:3was:“as2823522:3:ex.«8.:nomega—>905

  
AQUESTIVE EXHIBIT 1002 page 0418



AQUESTIVE  EXHIBIT 1002    page 0419

PCT/US2009/038696WO 2009/121039

“8.35.599”dzfiaaon5m?9mgN543N;833He:afiofimS

 

NdwoodSodmmfiéfoo“

@059“a:9;."«cu.—833a:0.8Whoo6Bod$903erado

To:03.—gm;:6WMSodwood@840N86Won:

0::SH.“034.ASAN43N42“.0woodawedmuodfimofi

Mag2.“mung<2MAS9::edmoodN36was

man"2.—m3.“<22x:onHedwoodCodmood9N3

0.3—mm“.—unfld«<2v.3hdmedwoodSod$.8—

min"2;.—mmmé«:2weMamaedwood560.3

v.52a;wag4&2~63<2:edmoodneed“.8—

in:wag.“ohm;339mmv.8admood563

8—32tonB3152.8923:529592:3“ED332$962$99»«Kan:LXBdM.XEAH22RadH22$5.9HEZc\a~.oH22$2“H22god:30.3

:3“6.850“.35m9525:9»in3was;Em£8:$39.22G;HORam—32m
a5:0£53:on

Ea.:BQUED
<

vusoaoo330%
m

vgéooween—umBaggy—oz5Qtautismgammonia>umm<

AQUESTIVE EXHIBIT 1002 page 0419



AQUESTIVE  EXHIBIT 1002    page 0420

PCT/US2009/038696WO 2009/121039

HeedF._3mm.aZ”#39#095

 

20620.02333:3

.339333852%.25a3:82a“03323£33$8.032558“an3$8.0b03523:a038:323was2322.:3.:3.:2.£82:$55
Ewan;

gm“.3oneBa3»2a2m3wnights?Axvaoaoo
knunmmagma

AQUESTIVE EXHIBIT 1002 page 0420



AQUESTIVE  EXHIBIT 1002    page 0421

WO 2009/121039 PCT/US2009/038696

Table 5-8: Solution 00 25°C/60% RH spray content unifoan results

Weight Weight Diazepam % Diampam

Sample Collected, g Actuated, g Recovered, mg Recovered 

1 0.13061 0.13259 959355 97.89

2 0.13217 0.13451 9.78206 99.82

3 0.12365 0.13332 8.85797 90.39

4 0.12761 0.13072 9.39720 95.89

5 0.14702 0.15216 8.91438 90.96

6 0.13414 0.13702 9.22442 94.13

7 0.12959 0.13384 9.84590 100.47

8 0.12367 0.14603 8.88093 90.62

9 0.13367 0.13425 9.92610 101.29

Average 0.13135 0.13716 9.380 95.72
St. Dev. 0.0070 0.0071 0.4309 4.3970

% RSD 5.35 5.20 4.59 4.59

Table 5-9: Solution 00 40°C/75% RH gm content uniformifl results

Weight Weight Diazepnm % Dinzepam
Sample Collected, g Actuated, g Recovered, mg Recovered

1 0.14139 0.15111 10.57237 107.88

2 0.14731 0.15146 11.62831 118.66

3 0.14489 0.14684 10.94206 111.65

4 0.14237 0.14873 11.94883 121.93
5 0.12188 0.13415 9.78103 99.81

6 0.12756 0.13047 9.78347 99.83

7 0.13549 0.13841 10.45221 106.66

8 0.12323 0.12543 9.41177 96.04

9 0.14299 0.14517 11.35701 115.89

Average 0.13635 0.14131 10.653 108.70
St Dev. 0.0097 0.0095 0.8884 9.0649

% RSD 7.14 6.76 8.34 8.34
5
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Table 5-10: Solution 02 25°C/60% RH my muggy uniformly results

Weight Weight Diazepam '/u Dimpam

Sample Collected, g Actuated, g Recovered, mg Recovered

1 0.12280 0.12611 8.88043 90.62

2 0.13318 0.13549 9.55581 97.51

3 0.13260 0.13452 9.71837 99.17

4 0.12064 0.12305 9.48123 96.75

5 0.13215 0.13582 9.34463 95.35

6 0.13559 0.13790 9.48722 96.81

7 0.13158 0.13371 9.43613 96.29

8 0.13357 0.13495 9.79164 99.91

9 0.12165 0.12443 8.84732 90.28

Average 0.12931 0.13178 9.394 95.85
St. Dev. 0.0058 0.0056 0.3303 3.3701

% RSD 4.52 4.25 3.52 3.52

Table 5-11: Solution 02 40°C/75'Zq m1 spray content mfiformifl results

Weight Weight Diazepam % Diazepam

Sample Collected, g Actuated, g Recovered, mg Recovered 

1 0.12336 0.12563 9.02005 92.04

2 0.05723 0.05792 9.43076 96.23

3 0.13554 0.13908 9.93829 101.41

4 0.13619 0.13679 9.87755 100.79

5 0.13227 0.13414 9.64403 98.41

6 0.13331 0.13515 980808 100.08

7 0.13455 0.13844 931952 95.10

8 0.13314 0.13736 928106 94.70

9 0.13249 0.13387 9.32935 95.20

Average 0.12423 0.12649 9.517 97.11
St Dev. 0.0254 0.0260 0.3148 3.2119

% RSD 20.45 20.57 3.31 3.31

5 Table 5-12: Suggension 01 25°C/60% RH spray content unifonnigz results

Weight Weight Diazepam % Dimpam
Sample Collected, g Actuated, g Recovered, mg Recovered 

-6l - WSGR Docket No. 35401-716601
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1 0.12873 0.12999 12.85366 91.81

2 0.14011 0.14247 13.68122 97.72

3 0.14515 0.14757 14.09449 100.67
4 0.13205 0.13347 14.18775 101.34

5 0.14554 0.14743 14.48202 103.44

6 0.14473 0.14682 14.39897 102.85

7 0.13229 0.13411 14.87853 106.28

8 0.14357 0.14581 14.82712 105.91

9 0.14741 0.14940 14.86732 106.20

Average 0.13995 0.14190 14.252 101.80
St. Dev. 0.0070 0.0074 0.6602 4.7154

% RSD 5.03 5.18 4.63 4.63

Table 5-13: Susp_egsiou 01 40°C/75% RH spray content uniformity results

Weight Weight Diamepam % Dlmpam

Sample Collected, g Actuated, g Recovered, mg Recovered

1 0.14411 0.14869 13.04770 93.20

2 0.14066 0.14151 13.23277 94.52

3 0.13012 0.13485 13.78126 98.44

4 0.14667 0.14879 13.36970 95.50

5 0.14294 0.14338 12.54309 89.59

6 0.13797 0.14253 13.25396 94.67

7 0.13374 0.13594 13.41984 95.86

8 0.12388 0.12559 14.34944 102.50

9 0.13790 0.14011 13.88564 99.18

Average 0.13755 0.14015 13.431 95.94
St. Dev. 0.0073 0.0073 0.5223 3.7310

%RSD 5.28 5.19 3.89 3.89

Table S-14: Suspension 03 25°C/60% RH spray content uniformity results

Weight Weight Dinzepam °/. Disazqnm

Sample Collected, g Actuated, g Recovered, mg Recovered

1 0.13604 0.13897 25.93418 92.62

2 0.14608 0.14792 26.21721 93.63

—62- WSGR Docket No. 35401-716601
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3 0.15294 0.15425 30.05570 107.34

4 0.14728 0.14910 25.78804 92.10

5 0.15352 0.15493 26.60721 95.03

6 0.15242 0.1540l 29.51030 105.39

7 0.15118 0.15254 28.43104 101.54
8 0.15322 0.15556 2803664 10013

9 0.15197 0.15393 26.82906 95.82

Average 0.14941 0.15125 27.490 98.18
St. Dev. 0.0057 0.0053 1.5812 5.6472

%RSD 3.79 3.50 5.75 5.75

Table 5-15: Smsion Q3 40°C/ 25% RH spray mntflt 11113913111! Les]; 1;

Weight Weight Diazepam % Disazepam

Sample Collected, g Actuated, g Recovered, mg Recovered 

1 0.13574 0.13797 28.14588 100.52

2 0.13639 0.13803 27.04437 96.59

3 0.14082 0.14195 26.78985 95.68

4 0.12962 0.13249 29.07192 103.83

5 0.12518 0.12683 27.39785 97.85

6 0.14423 0.14541 28.50133 101.79

7 0.13922 0.14096 27.34617 97.66

8 0.14146 0.14313 27.17415 97.05

9 0.14902 0.15344 27.20939 97.18

Average 0.13796 0.14002 27.631 98.68
St. Dev. 0.0073 0.0076 0.7642 2.7294

% RSD 5.28 5.43 2.77 2.77

Example 6

5 [0209] All of the solutions and suspensions described in Examples 3 and 4 are fonnulsted as

described in Examples 3 and 4. with the addition of a suitable amount ofan alkyl glyooside, as

described herein, such as dodecyl maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose

monostearate, sucrose distearate, and/or combinations of two or more thereof, or marketed as

Intravail" by Aegis Therapeutics, San Diego, CA. The solutions and suspensions with added alkyl

10 glycoside may then be put up on stability as described in Example 5, mutatis mutandis.

Example 7
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[0210] The solutions and suspensions ofExamples 3, 4 and 6 are evaluated for pharmacokinetics in

a suitable animal model, such as in mice, rats, rabbits or dogs. First each animal (e.g. rabbit) is

administered an amount ofa benzodiazepine drug intravenously. The amount of intravenously

dosed benzodiazepine drug is selected to be less, e.g. roughly half, of what is considered an effective

5 dose administered nasally. For example, the intravenous dose of diazepam administered to rabbits is

about 0.05 to about 0.2 mg/kg, eg. about 0.1 mg/kg. Blood is collected immediately before

administration and at specific time points post-administration. Plasma blood levels of the drug are

assayed for each ofthe blood samples. After at least a one day washout period, each animal is

administered, intranasally, an amount ofa solution or suspension as described in Examples 3, 4 and

10 6. Blood is collected immediately before administration and at substantially the same specific time

points as the IV dose post-administration. Pharmacolcinetic curves (blood plasma concentration of

drug versus time) are constructed for the intravenous route of administration and for each ofthe

solutions and suspensions administered by the intranasal administration route.

[0211] Toxicity is assessed by known means. In particular, histological samples are collected from

15 the nasal mucosa] tissues of the test animals. Other toxological methods are optionally employed as
well.

Example 8

[0212] The solutions and suspensions ofExamples 3, 4 and 6 are evaluated for their ability to

deliver drug across the blood brain ban-ia- in a suitable animal model, such as in mice, rats, rabbits

20 or dogs. Each animal is administered. intranasally, an amount of a solution or suspension as

described in Examples 3, 4 and 6, with the solution or suspension optionally containing an imaging

agent, such as a dye, that may be used as a proxy for determining the ability of the drug to cross the

blood brain barrier. The drug or imaging agent is detected at selected time points afier

administration of the suspension or solution to determine how well the drug or imaging agent

25 crosses the blood brain barrier. These results may be compared with analogous result obtained with

an intravenous solution containing the drug or imaging agent.

Example 9

[0213] The above-described solutions and/or suspensions can be evaluated for pharmacokinetics in

humans. Normal, healthy human test subjects are administered an amount of the drug intravenously.

30 The amount chosen for intravenous administration may be any amount, but is conveniently a dose

that is considered effective in treating seizure in humans. For example, an IV dose of diazepam

administered to humans may be in the range of 1 to 15 mg, e.g. about 7.5 mg. Blood is collected

immediately before administration and at selected time points afler administration. Plasma blood

levels of the drug are assayed for each of the blood samples. Afier at least a one day washout

35 period, each subject is administered, intranasally, an amount ofa solution or suspension as described
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herein. Blood is collected immediately before administration and at substantially the same time

points afier administration as the intravenous time points. Phannacokinetic curves (blood plasma

concentration of drug versus time) are constructed for the intravenous and intranasal administration
routes.

5 Example 10

[0214] The above-described solutions and/or suspensions can be evaluated for efficacy in a

suitable animal model. Briefly, for each dose of suspension or solution to be tested, a test animal is

stimulated with a seizure inducing stimulus. The stimulus may be light, sound, chemical or other

stimulus effective to induce seizure in the model animal. Once the animal has begun to seize, a

10 solution or suspension as described herein is administered inti'anasally to the animal. The efficacy

of the dose of the solution and/or suspension is evaluated based upon the animal’s response to the

test dose. This procedure is repeated through sufficient iterations, and at sufficient numbers of

doses, to identify a dose that is considered effective to treat seizure by intramsal administration of

the drug.

15 [0215] While preferred embodiments of the present invention have been shown and described

herein, it will be obvious to those skilled in the art that such embodiments are provided by way of

example only. Numerous variations, changes, and substitutions will now occur to those skilled in

the art without departing from the invention. It should be understood that various alternatives to the

embodiments of the invention described herein may be employed in practicing the invention. It is

20 intended that the following claims define the scope of the invention and that methods and structures

within the scope ofthese claims and their equivalents be covered thereby.
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CLAIMS

WHAT IS CLAIMED IS:

1. A pharmaceutical composition for nasal administration comprising:

(a) a benzodiazepine drug,

(b) one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and

(c) one or more alcohols or glycols, or any combinations thereof, in an amount from

about 10% to about 70% (w/w),

in a pharmaceutically-acceptable formulation for administration to one or more nasal mucosal

membranes of a patient.

2. The pharmaceutical composition of claim 1, wherein the benzodiazepine drug is

dissolved in the one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); and the one or more alcohols or glycols,

or any combinations thereof, in an amount from about 10% to about 70% (WW).

3. The pharmaceutical composition of claim 2, wherein the benzodiazepine drug is selected

from the group consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam,

clorazepam, demoxazepam, diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam,

medazepam, nitrazepam, oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam,

temazepam, loprazolam, any pharmaceutically—acceptable salts thereof, and any combinations

thereof.

4. The pharmaceutical composition of claim 3, wherein the benzodiazepine drug is

diazepam, or a phannaceutically-acceptable salt thereof.

5. The pharmaceutical composition of claim 1, wherein the benzodiazepine drug comprises

benzodiazepine microparticles, nanoparticles, or combinations thereof.

6. The pharmaceutical composition ofclaim 5, wherein the benzodiazepine nanoparticles

have an effective average particle size of less than about 5000 nm.

7. The pharmaceutical composition of claim 1, wherein the one or more natural or synthetic

tocopherols or tocotrienols are selected from the group consisting of: a-tocopherol, Bwtocopherol, y-

tocopherol, 8-tocopherol, u—tocotrienol, B- tocotrienol, y- tocotrienol, 5— tocotrienol, tocophersolan,

any isomers thereof, any esters thereof, any analogs or derivatives thereof, and any combinations

thereof.
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8. The pharmaceutical composition of claim 1, wherein the one or more alcohols are

selected from the group consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl

alcohol, any isomers thereof, or any combinations thereof.

9. The phannaceutical composition of claim 1, wherein the one or more glycols are selected

from the group consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol,

any isomers thereof, and any combinations thereof.

10. The pharmaceutical composition of claim 1, wherein the benzodiazepine drug is present

in the pharmaceutical composition in a concentration fi'om about 1 mg/mL to about 600 mg/mL.

11. The pharmaceutical composition of claim 1, wherein the benzodiazepine drug is present

in the pharmaceutical composition in a concentration from about 10 mg/mL to about 250 mg/mL.

12. The pharmaceutical composition of claim 11, wherein the benzodiazepine is present in

the pharmaceutical composition in a concentration from about 20 mg/mL to about 50 mg/mL.

13. The pharmaceutical composition of claim 1, wherein the one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, is in an amount from about 45%

to about 85% (w/w).

14. The pharmaceutical composition of claim 13, wherein the one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, is in an amount from about 60%

to about 75% (w/w).

15. The pharmaceutical composition of claim 1, wherein the one or more alcohols or

glycols, or any combinations thereof, is in an amount from about 15% to about 55% (w/w).

16. The pharmaceutical composition of claim 15, wherein the one or more alcohols or

glycols, or any combinations thereof, is in an amount from about 25% to about 40% (w/w).

17. The composition of one of claims 1 - 16, fmther comprising at least one additional

ingredient selected from the group consisting of: active pharmaceutical ingredients; enhancers;

excipients; and agents used to adjust the pH, buffer the composition, prevent degradation, and

improve appearance, odor, or taste.

18. The composition of claim 1, wherein the pharmaceutically—acceptable formulation

comprises at least about 0.01% (w/w) of an alkyl glycoside.
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19. The composition of claim 18, wherein the phmnaceuticafly—acceptable formulation

about 0.01% to 1% (w/w) of an alkyl glycoside.

20. A method of treating a patient with a disorder which may be treatable with a

benzodiazepine drug, comprising:

(a) administering to one or more nasal mucosal membranes of a patient a

pharmaceutical composition for nasal administration comprising a benzodiazepine drug, one

or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an

amount from about 30% to about 95% (w/w), and one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 70% (w/w).

21. The method of claim 20, wherein the benzodiazepine drug is dissolved in the one or

more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount

from about 30% to about 95% (w/w); and the one or more alcohols or glycols, or any combinations

thereof, in an amount fi'om about 10% to about 70% (w/w).

22. The method of claim 21, wherein said patient is a human.

23. The method ofclaim 20, wherein the benzodiazepine drug is selected from the group

consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

demoxazepam, diazepam, flumazenil, flurazepam, haiazepam, midazolam, nordazepam,

medazepam, nitrazepam, oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam,

ternazepam, loprazolam, or any pharmaceutically—acceptable salts thereof, and any combinations

thereof.

24. The method of claim 23, wherein the benzodiazepine drug is diazepam, or a

phannaceutically-acceptable salt thereof.

25. The method of claim 20, wherein the benzodiazepine drug comprises benzodiazepine

microparticles, nanoparticles, or combinations thereof.

26. The method of claim 25, wherein the benzodiazepine nanoparticles have an effective

average particle size of less than about 5000 nm.

27. The method ofclaim 20, wherein the one or more natural or synthetic tocopherols or

tocotiienols are selected from the group consisting of: u-tocopherol, B-tocopherol, y-tooopherol, 6-

tocopherol, a-tocotrienol, B- tocotrienol, 7- tocotrienol, S— tocotn'enol, tooophersolan, any isomers

thereof, any esters thereof, any analogs or derivatives thereof, and any combinations thereof.
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28. The method of claim 20, wherein the one or more alcohols are selected from the group

consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof,

and any combinations thereof.

29. The method of claim 20, wherein the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers

thereof, and any combinations thereof.

30. The method of claim 20, wherein the benzodiazepine drug is present in the

pharmaceutical composition in a concentration from about 1 mg/mL to about 600 mg/mL.

31. The method of claim 30, wherein the benzodiazepine drug is present in the

pharmaceutical composition in a concentration of from about 10 mg/mL to about 250 mg/mL.

32. The method of claim 31, wherein the benzodiazepine drug is present in the

pharmaceutical composition in a concentration of from about 20 mg/mL to about 50 mg/mL.

33. The method of claim 20, wherein the pharmaceutical composition comprises one or

more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount

from about 45% to about 85% (w/w).

34. The method claim 33, wherein the pharmaceutical composition comprises one or more

natural or synthetic tooopherols or tocotrienols, or any combinations thereof, in an amount from

about 60% to about 75% (w/w).

35. The method of claim 20, wherein the pharmaceutical composition comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 15% to about 55%

(w/w).

36. The method of claim 35, wherein the pharmaceutical composition comprises one or

more alcohols or glycols, or any combinations thereof, in an amount from about 25% to about 40%

(War).

37. The method of claim 20, wherein the composition comprises at least one additional

ingredient selected from the group consisting of: active pharmaceutical ingredients; enhancers;

excipients; and agents used to adjust the pH, buffer the composition, prevent degradation, and

improve appearance, odor, or taste.

38. The method of claim 20, wherein the composition is in a phannaceutically-acceptable

spray formulation.
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39. The method of claim 38, wherein the benzodiazepine is administered in a

therapeutically effective amount from about 1 mg to about 20 mg.

40. The method of claim 39, wherein said pharmaceutical composition is in a

phannaceutically—acceptable spray formulation having volume from about 10 ”L to about 200 pL.

41. The method of claim 40, wherein the administration of the pharmaceutical composition

comprises spraying at least a portion of the therapeutically effective amount of the benzodiazepine

into at least one nostril.

42. The method of claim 40, wherein the administration of the pharmaceutical composition

comprises spraying at least a portion of the therapeutically effective amount of the benzodiazepine

into each nostril.

43. The method of claim 42, wherein the administration of the pharmaceutical composition

comprises spraying a first quantity of the pharmaceutical composition into the first nostril, spraying

a second quantity of the pharmaceutical composition into a second nostril, and optionally after a pre-

selected time delay, spraying a third quantity of the pharmaceutical composition into the first nostril.

44. The method of claim 43, further comprising, optionally after a pro-selected time delay,

administering at least a fourth quantity of the pharmaceutical composition to the second nostril.

45. The method of claim 43, wherein nasal administration of the pharmaceutical

composition begins at any time before or after onset of symptoms of a disorder which may be

treatable with the pharmaceutical composition.

46. The composition of claim 20, wherein the pharmaceutically—acceptable formulation

comprises at least about 0.01% (w/w) of an alkyl glycoside.

47. The composition of claim 21, wherein the phannaceutically-acceptable formulation

about 0.01% to 1% (w/w) of an alkyl glycoside.
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The Examiner is requested to review the information provided and to make the information of

record in the above-identified application. The Examiner is further requested to initial and return the

attached PTO/SB/08 in accordance with MPEP § 609.

The right to establish the patentability of the claimed invention over any of the information

provided herewith, and/or to prove that this information may not be prior art, and/or to prove that this

information may not be enabling for the teachings purportedly offered, is hereby reserved.

This statement is not intended to represent that a search has been made or that the information

cited in the statement is, or is considered to be, prior art or material to patentability as defined in § 1.56.
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A. El 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

El (1) It is being filed within 3 months of the filing date of a national application and is

other than a continued prosecution application under § 1.53 (d),

__ OR __

El (2) It is being filed within 3 months of entry of the national stage as set forth in §

1.491 in an international application;

__ OR __

El (3) It is being filed before the mailing of a first Office action on the merits;

__ OR __

El (4) It is being filed before the mailing of a first Office action after the filing of a
request for continued examination under § 1.114.

B. IXI 37 CFR § 1.97(c). Although this Information Disclosure Statement is being filed after the period

specified in 37 CFR § 1.97(b), above, it is filed before the mailing date of the earlier of (1) a final

office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise

closes prosecution in the application, this Information Disclosure Statement should be considered

because it is accompanied by one of:

D a statement as specified in §1.97 (e) provided concurrently herewith,

__ OR __

IXI a fee of $90.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with the

payment of other papers filed together with this statement.

C. D 37 CFR § 1.97 (0]). Although this Information Disclosure Statement is being filed after the
mailing date of the earlier of (1) a final office action under § 1.113, (2) a notice of allowance under §

1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before

payment of the issue fee and should be considered because it is accompanied by:

i. a statement as specified in § 1.97 (e),

-- AND --

ii. a fee of $180.00 as set forth in §1.17(p) is authorized below, enclosed, or included

with the payment of other papers filed together with this Statement.

D. |:| 37 CFR §1.97 (e). Statement.

D A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c),

-- AND/OR --

D A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d),

-- AND/OR --

D A copy of a dated communication from a foreign patent office clearly showing that the

information disclosure statement is being submitted within 3 months of the filing date on

the communication is provided in lieu of a statement under 37 CFR. § 1.97(e) (1) as

provided for under MPEP 609.04(b) V.
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E. D Statement Under 37 CFR. §1.704(d). Each item of information contained in the information

disclosure statement was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office or is a communication that was issued by a

patent office in a counterpart foreign or international application or by the Office that was received by

an individual designated in § l.56(c) not more than thirty (30) days prior to the filing of this

information disclosure statement. This statement is made pursuant to the requirements of 37 CFR.

§l.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. IX 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statement is as follows:

I:I Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

__ OR __

IXI Copies of US. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 is NOT enclosed.

-- AND/OR --

IXI Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §l.98 (a)(2).

-- AND/OR --

I:I Copies of pending unpublished US. patent applications are enclosed in accordance with
37 CFR §1.98 (a) (2) (iii).

G. IXI 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

I:I Pursuant to 37 CFR §l.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information provided that is not in English is provided herewith.

I:I Pursuant to MPEP 609(B), an English language copy of a foreign search report is

submitted herewith to satisfy the requirement for a concise explanation where

non-English language information is cited in the search report.

__ OR __

D A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

IXI Pursuant to 37 CFR §l.98(a) (3) (ii), a copy of a translation, or a portion thereof, of the

non-English language reference(s) is provided herewith.

H. D 37 CFR §1.98(d). Copies of patents, publications and pending US. patent applications, or other
information specified in 37 CFR. § l.98(a) are not provided herewith because:

I:I Pursuant to 37 CFR §l.98(d)(l) the information was previously submitted in an

Information Disclosure Statement, or cited by examiner for another application under

which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted:

Information Disclosure Statement(s) filed on:

AND

D The information disclosure statement submitted in the earlier application complied with

paragraphs (a) through (c) of 37 CFR §l.98.
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I. IXI Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $90.00 and charge any additional fees or credit any overpayment associated with this

communication to Deposit Account No. 23-2415 {Docket No.35401-7l6.3011.

 

Respectfiilly submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: January 11: 2017 By: /Matthew V. Grumbling/

Matthew V. Grumbling, Reg. No. 44,427

650 Page Mill Road

Palo Alto, CA 94304-1050

(650) 493-9300
Customer No. 21971
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NOTIFICATION DATE DELIVERY MODE

04/21/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above—indicated "Notification Date" to the

following e—mail address(es):

patentdocket @ wsgr.c0m
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Application No. Applicant(s)

 14/527,613 CARTT ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

ADAM c. MILLIGIAN 1612 figtus 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR1. 136( a). In no event, however, may a reply be timely filed
after SIX () MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1 .704(b).

Status

1)IZI Responsive to communication(s) filed on 1/10/2017.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|Z| This action is FINAL. 2b)|:l This action is non-final.

3)I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

Disposition of Claims*

5)IZI Claim(s) 23 25-30 33-51 53-56 and 60-65 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)I:I Claim(s) is/are allowed.

7)|Z| Claim(s) 23 25-30 33-51 53-56 and 60-65 is/are rejected.

8)|:I Claim(s)_ is/are objected to.() are subject to restriction and/or election requirement.

* If any)claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

 

 

 

participating intellectual property office for the corresponding application. For more information, please see

hit :/'I’w1rIIW.usnI‘.0. ovI’ atentS/init events/ hI/index.‘s orsend an inquiryto PPI-iieedback{®usgtc.00v.    

Application Papers

10)I:l The specification is objected to by the Examiner.

11)I:l The drawing(s) filed on is/are: a)I:I accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)|:l Some” c)I:l None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:l Certified copies of the priority documents have been received in Application No.

3.|:| Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) E InformatIon DIsclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) I:I Other'

 
Paper No(s)/Mai| Date 
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The present application is being examined under the pre-AlA first to invent

provisions.

DETAILED ACTION

Applicants' arguments, filed 1/10/2017, have been fully considered. Rejections

and/or objections not reiterated from previous office actions are hereby withdrawn. The

following rejections and/or objections are either reiterated or newly applied. They

constitute the complete set presently being applied to the instant application.

Nonstatutory Double Patenting

The nonstatutory double patenting rejection is based on ajudicially created doctrine grounded in

public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise

extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple

assignees. A nonstatutory obviousness-type double patenting rejection is appropriate where the

conflicting claims are not identical, but at least one examined application claim is not patentably distinct

from the reference claim(s) because the examined application claim is either anticipated by, or would

have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226

(Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d

887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re

Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644

(CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used to

overcome an actual or provisional rejection based on a nonstatutory double patenting ground provided

the conflicting application or patent either is shown to be commonly owned with this application, or claims

an invention made as a result of activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal disclaimer.

A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

Claims 23, 25-30, 33-51, 53-56 and 60-65 are rejected on the ground of

nonstatutory double patenting as being unpatentable over claims 1-22 of U.S. Patent

No. 8,895,546. Although the claims at issue are not identical, they are not patentably

distinct from each other because it is obvious to administer a composition "for nasal

administration" to the nasal mucosal membranes. see MPEP 804.01 (E)
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Art Unit: 1612

Claims 23, 25-30, 33-51, 53-56 and 60-65 are provisionally rejected on the

ground of nonstatutory double patenting as being unpatentable over claims 20, 22-24,

27-36, 40-45 and 48-54 of copending Application No. 12/413,439 (reference

application). Although the claims at issue are not identical, they are not patentably

distinct from each other because it would have been obvious to one of ordinary skill in

the art to choose from the recited components of the copending applications to arrive at

the instantly claimed subject matter.

Applicants’ attention is also directed to recently filed claims 66-84 of copending

Application No. 15/470,498. Similar to the 12/413,439 application, the claims in the

15/470,498 application do not appear to be patentably distinct from the present claims

because it would have been obvious to one of ordinary skill in the art to choose from the

recited components of the copending applications to arrive at the instantly claimed

subject matter.

Conclusion

No claims allowed.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not
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mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ADAM MILLIGAN whose telephone number is (571 )270-

7674. The examiner can normally be reached on M-F 9:00-5:00 EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Fred Krass can be reached on (571)272—O580. The fax phone number for

the organization where this application or proceeding is assigned is 571 -273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612
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indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the

document under WlPO Standard ST.16 if possible. 6Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 (1 -800-786-91 99} and select option 2.
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Approved for use through 07/31/2016. OMB 0651-0031
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ Complete if KnownSubstitute for form 1449/PTO

'NFORMAT'O” D'SCLOSURE —w
STATEMENT BY APPLICANT —612 ’

(Use as many sheets as necessary) _ . .
—. 1111_an Adam

Attorney Docket Number 35401 -71 6 301

NON-PATENT LITERATURE DOCUMENTS

Examiner Include name ofthe author(in CAPITAL LETTERS),titIe of the article(when appropriate), title of
Initials* . the item (book,magazine,journal,serial,symposium,cata|og,etc.),date,page(s),vo|ume-issue

number(s),publisher, city and/or country where published.

Canadian Patent Application No. 2756690 Examiner's Report dated October 20, 2015

Chinese Patent Application No. 2012800390779 Office Action dated November 21, 2016.

Chinese Patent Application No. 2012800390779 Second Office Action dated August 11, 2015

Chinese Patent Application No. 2012800390779 Third Office Action dated March 17, 2016.

European Patent Application No. 128013729 Extended EP Search Report dated March 26,
2015.

European Patent Application No. 128013729 Communication dated July 5,2016.

Japanese Patent Application No. 2014-515967 Office Action dated March 30, 2016.

Japanese Patent Application No. 2014-515967 Office Action dated November 28, 2016.

Newman. Aerosol deposition consideration in inhalation therapy. Chest 1528-1608 (1985).

US. Patent Application No. 12/413,439 Office Action dated July 14, 2016.

US. Patent Application No. 12/413,439 Office Action dated October 5, 2015

US. Patent Application No. 14/948,081 Office Action dated October 31, 2016.

US. Patent Application No. 12/116,842 Office Action mailed July 8,2015.

US. Patent Application No. 14/021988 Office Action mailed May 22, 2015.

Examiner Date

mm C mm, 94,14,291?

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, PO. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 (1 -800-786-91 99} and select option 2.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
14527613

Title of Invention

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS 
Inventor Information

**If no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name  
Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Province,
Postal Code

Country

Corrected ADS 1.0 AQUESTIVE EXHIBIT 1002 page 0443
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Application Information

Data of Record Updated Data

Title of Invention

ADMINISTRATION OF BENZODIAZEPINE

COMPOSITIONS 
Attorney Docket
Number 35401-716301

Entity Type
Small

Domestic Benefit/National Stage Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C.119(e),120,121,365(c),or 386(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 US.
C. 1 19(e) or 120, and 37 CFR1.78(a).

Data of Record Updated Data

Prior Application Status

Application Number

Continuity Type

Prior Application
Number

Filing Date
(YYYY-MM-DD)

Patent Number

Issue Date

(YYYY-MM-DD)

Foreign Priority Information

Corrected ADS 1.0 AQUESTIVE EXHIBIT 1002 page 0444
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

**If no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 1 19(b) and 37 CFR 1.55. When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1 ) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR1.55(g)(1).

Data of Record Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**If no data is shown, no data has been corrected**

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 ofTitle 37 of CFR to

have an assignment recorded by the Office.

Data of Record Updated Data

A l' tT
pplcan ype ASG

Ifapplicant is the legal
representative, indicate the

authority to file the patent
application, the inventor is

Name of the Deceased or

Legally lncapacitated
Inventor

Applicant is an

Organization Yes

Name

Organization Name

Hale Biopharma Ventures, LLC

1042-B North El Camino Real, Suite 430

Address 1

 
Address 2

Corrected ADS 1.0 AQUESTIVE EXHIBIT 1002 page 0445
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

City,State/Province,Posta|
Code Encinitas CA 92024

Country C U1

Phone Number

Fax Number

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 ofTitle 37 of

the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicant is an

Organization
Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Posta|
Code

Country

Phone Number

Fax Number

Email Address

Corrected ADS 1.0 AQUESTIVE EXHIBIT 1002 page 0446
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation

or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, a_Hjoint inventors who are

the applicant, or one or morejoint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on

behalf ofa_Hjoint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature 

   
 

Registration Number 

 
/Matthew V. Grumbling/

First Name Last Name  
Grumbling

Corrected ADS 1.0
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401 —71 6.301

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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- - . Sub-Total in

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

——

——
——

Payment information:

 
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
AQUESTIVE EXHIBIT 1002
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

A lication Data Sheet to u date
1 pp . p / CorrectedADS.pdfcorrect Info 37f8d1fe753c066ea78aee88d6118839389

£37790

Information:

2 Fee Worksheet (SBO6) fee—info.pdf 1e8fbfbfcc491633d9f36717591cb420131d
d9b3

Information:

Total Files Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Doc Code: PA..
. . PTO/AIA/82A (07-12)

Document Descrlptlon: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0035
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/8ZB or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. Ifthe Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number 14/527,613

Filing Date 10/29/2014

First Named Inventor Steve Cartt

Title ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Art Unit 1629

Examiner Name Adam C_ Milligan

Attorney Docket Number 35401 -71 6,301

SIGNATURE of Applicant or Patent Practitioner

Matthew V- Grumb'ing/

Matthew v. Grumbling 858-350-2332

_44,427
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

IE *Total of 1 forms are submitted.

 
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS To THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection

with your submission ofthe attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do

not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or

abandonment ofthe application or expiration ofthe patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure ofthese records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
3. A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need forthe information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in

this system of records may be disclosed, as a routine use, to the International Bureau of the

World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
6. A record in this system of records may be disclosed, as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to

the Atomic Energy Act (42 U.S.C. 218(c)).
7. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part ofthat agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records forthis
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after

either publication ofthe application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public ifthe record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspection or an

issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,

or local law enforcement agency, ifthe USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

——

Payment information:

Submitted with Payment no

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

2012475

 
35401 _71 6_301_POA_FuIIy_EX

Power of Attorney ecuted PDF 71286a4e9af974272c3eba63288d936ba99
cfc5f 

Warnings: A O UESTIVE EXHIBIT 1002 a_e 045



AQUESTIVE  EXHIBIT 1002    page 0456

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Group Art Unit: 1612

Inventors: Steve Cartt, et al. Confirmation No.: 2149

Serial N03 14/527,613 Examiner: Adam C. Milligan

Filing Date: October 29, 2014 Customer No.: 21971

Title: ADMINISTRATION OF

BENZODIAZEPINE COMPOSITIONS

  
ELECTRONICALLY FILED ON APRIL 26, 2017

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 13— 1450

RE! QUEST FOR CORRECTION OF APPLICANT NAME 137 C.F.R. 146ch 1 1!

Commissioner:

The Applicant’s name was in error on the Application Data Sheet filed on October 29, 2014.

A Corrected Application Data Sheet has been filed which corrects the Applicant’s name as follows:

Incorrect: Hale Biopharma Ventures

Correct: Hale Biopharma Ventures, LLC
 

A Statement under 37 CFR 3.73(c) is filed herewith.

Issuance of a corrected Filing Receipt is respectfully requested.

Applicant believes no fee is due, however if Applicant is not correct, the USPTO is

authorized to charge Deposit Account No. 23—2415, referencing Docket No. 35401—716301.
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Serial No. 14/527,613

WSGR Reference No. 35401-71630]

CONCLUSION

The Commissioner is hereby authorized to charge any additional fees that may be required,

or credit any overpayment, including petition fees and extension of time fees, to Deposit Account

No. 23—2415 (Attorney Docket No. 35401—716301).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Professional Corporation

Date: April 26, 2017 By: /Matthew V. Grumbling/

Matthew V. Grumbling.

Reg. No. 44,427

650 Page Mill Road

Palo Alto, CA 94304

Direct Dial: (858) 350-2332
Customer No. 021971

-2-
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PTO/AlA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Hale Biopharma Ventures, LLC

Application No./Patent No.: 14527513 Filed/Issue Date: October 29, 2014

Titled: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Hale Biopharma Ventures, LLC a limited liability company
a

Applicant/Patent Owner:
 

  

 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

I_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

C] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. I:I The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose % of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel 036803 , Frame 0604 , or for which a copy
thereof is attached.

B. E] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To: 

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark
Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyon need assistance in completing theform, call Iggfifi-Wfirdfiififfiw i002 page 0459
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PTO/AlA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.731c1

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

E Additional documents in the chain of title are listed on a supplemental sheet( ).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (Le, a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Matthew V. Grumbling/ April 26, 2017
Signature Date

Matthew V. Grumbling 44427
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the US. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the US. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

“—

_—

Title Of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

_—

Payment information:

Submitted with Payment no

File Listing:

Document . . File Size(Bytes)/ Multi Pages

-—m MessageDigest “app”

35401 _71 6_301_Request_Corr
ection_App|icant_Name.pdf

 
Request for Corrected Filing Receipt b1b64c4dcl36dac902dd77d835364edc62

5445b6 
Warnings: A O UESTIVE EXHIBIT 1002 a_e 046
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Information:

126365

Assignee showing of ownership per 37
CFR 373 35401_716_301_3_73C.pdf £1941I6e24956f03b5db1ef35765040ea706‘

310C

Information:

Total Files Size (in bytes) 149059

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTSPO BOX 1450

Alexandria, Viigmia 22313-1450
 

wwwuspto .gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/527,613 10/29/2014 Steve Cartt 35401-716301

CONFIRMATION NO. 2149

21971 POA ACCEPTANCE LETTER

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD lllllllllllllllllIllllIlllllllllllIllllIlllllllllllllllllllllllllllllllllIlllllllllllllllll
PALO ALTO, CA 94304-1050 00000009098 5 5

Date Mailed: 04/28/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/26/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450 

Alexandria, Vfigmia 22313-1450wwwuspto .gov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

37 114/527,613 10/29/2014 1612 1480 35401-716301

 
   

CONFIRMATION NO. 2149

21971 CORRECTED FILING RECEIPT

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD lllllllllllllllllIllllIIIUIMWWMMIWIIIIlllllllllllllllll
PALO ALTO, CA 94304-1050

Date Mailed: 04/28/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Steve Cartt, Union City, CA;
David Medeiros, South San Francisco, CA;

Garry Thomas Gwozdz, Jim Thorpe, PA;

Andrew Loxley, Residence Not Provided;

Mark Mitchnick, East Hampton, NY;

David Hale, San Diego, CA;

Edward T. Maggio, San Diego, CA;

Applicant(s)

Hale Biopharma Ventures, LLC, Encinitas, CA;

Power of Attorney: The patent practitioners associated with Customer Number 21971

Domestic Priority data as claimed by applicant

This application is a CON of 13/495,942 06/13/2012 PAT 8895546
which is a CIP of 12/413,439 03/27/2009

which claims benefit of 61/040,558 03/28/2008

and said 13/495,942 06/13/2012

claims benefit of 61/497,017 06/14/2011

and claims benefit of 61/570,1 10 12/13/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 4
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Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.

If Required, Foreign Filing License Granted: 11/20/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/527,613

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Preliminary Class

424

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

page 2 of 4
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

page 3 of 4
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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PTO/SB/25

Doc Code: DIST.E.FILE PTO/SB/26

Document Description: Electronic Terminal Disclaimer - Filed US. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

llPRIOR” PATENT

Application Number 14527613

Filing Date 29-Oct-2014

Attorney Docket Number 35401 -71 6.301

Title of Invention

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

IX Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

g This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Hale Biopharma Ventures, LLC 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal

part of the statutory term ofany patent granted on the instant application which would extend beyond the expiration date of the

full statutory term ofany patent granted on pending reference Application Number(s)

15470498 filed on 03/27/2017

12413439 filed on 03/27/2009

as the term ofany patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the

grant ofany patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant

application shall be enforceable only for and during such period that it and any patent granted on the reference application are

commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its

successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part ofany patent granted on the instant application

that would extend to the expiration date of the full statutory term ofany patent granted on said reference application, "as the

term ofany patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of

any patent on the pending reference application," in the event that any such patent granted on the pending reference

application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent

jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a

reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened

by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the

terminal part of the statutory term ofany patent granted on the instant application which would extend beyond the expiration

date of the full statutory term of prior patent number(s)

8895546

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly

owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors

or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term ofany patent granted on the instant

application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent

is presently shortened by any terminal disclaimer," in the event that said prior patent later:

- expires for failure to pay a maintenance fee;
- is held unenforceable;

- is found invalid by a court of competentjurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;
- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR1.20(d)

required for this terminal disclaimer has already been paid in the above-identified application.
0

Applicants claims the following fee status:

@ Small Entity

0 Micro Entity

0 Regular Undiscounted

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

beliefare believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the United States Code and

that such willful false statements mayjeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

(9 An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 44427

O A sole inventor

O Ajoint inventor; I certify that I am authorized to sign this submission on behalf ofall of the inventors as evidenced by the
power of attorney in the application

0 Ajoint inventor; all of whom are signing this request

,MatthewV‘Gmmle AQUESTIVE EXHIBIT 1002 page 047
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401 —71 6.301

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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- - . Sub-Total in

Miscellaneous:

Total in USD (5) 
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Doc Code: DISQ.E.F|LE

Document Description: Electronic Terminal Disclaimer — Approved

Application No.2 14527613

Filing Date: 29-Oct-2014

Applicant/Patent under Reexamination: Cartt

Electronic Terminal Disclaimer filed on April 28, 2017

E APPROVED

This patent is subject to a terminal disclaimer

|:| DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

US. Patent and Trademark Office
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

——
——

Payment information:

 
Deposit Account 232415

Authorized User Matthew Grumbling

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1 Electronic Terminal Disclaimer—Filed eTerminaI—Disclaimer.pdf 3e81ISdbdebBSfcd7ecf647c83150183b2
e3b75

Information:

2 Fee Worksheet (SBO6) fee—info.pdf 522c2cb58b10ec31bc733daeac3dc23502e
eaZa9

Information:

Total Files Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PATENT

WSGR Docket No.: 35401—716301

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Group Art Unit: 1612

Inventors: Steve Cartt, et al. Confirmation No.: 2149

Serial N03 14/527,613 Examiner: Adam C. Milligan

Filing Date: October 29, 2014 Customer No.: 21971

Title: ADMINISTRATION OF

BENZODIAZEPINE COMPOSITIONS

  
ELECTRONICALLY FILED ON APRIL 28, 2017

Mail Stop AF
Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 13— 1450

RESPONSE TO FINAL OFFICE ACTION

Commissioner:

This paper is submitted in response to the Final Office Action dated April 21, 2017. The

Commissioner is authorized to charge any additional fees Which may be required to Deposit Account

No. 23-2415 (Docket No. 35401-716301).

Remarks begin on page 2.
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Response to Final Ofi’ice Action Serial No. 14/527,613

Mailed April 21, 2017 WSGR Reference No. 35401-716301

REMARKS

In response to the Final Office Action dated April 21, 2017, Applicant requests

reconsideration in view of Terminal Disclaimers E—filed and approved April 28, 2017. Claims 23,

25—30, 33-51, 53—56, and 60—65 are currently pending. Applicants respectfully submit that the

application is now in condition for allowance.

Nonstatutory Double Patenting Rejection

The Examiner rejected claims 23, 25—30, 33—56 and 60—65 under the judicially created doctrine

of obviousness—type double patenting as allegedly being unpatentable over claims 1—22 of U.S.

Patent No. 8,895,546. Office Action dated April 21, 2017, page 2.

The Examiner provisionally rejected claims 23, 25—30, 33—51, 53—56, and 60—65 under the

judicially created doctrine of obviousness—type double patenting as allegedly being unpatentable

over claims 20, 22—24, 27—36, 40—45 and 48—54 of co—pending Application No. 12/413,439.

The Examiner provisionally rejected claims 23, 25—30, 33—51, 53—56, and 60—65 under the

judicially created doctrine of obviousness—type double patenting as allegedly being unpatentable

over claims 66—84 of co—pending Application No. 15/470,498.

Without conceding the basis for these rejections, Applicant E—filed terminal disclaimers to U.S.

8,895,546 and U.S. Application Nos. 12/413,439 and 15/470,498. Those terminal disclaimers were

approved the same date. As the filing of a terminal disclaimer normally obviates a double patenting

rejection, Applicant requests withdrawal of the rejections.
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Response to Final Ofi’ice Action Serial No. 14/527,613

Dated April 2], 2017 WSGR Reference No. 35401-71630]

CONCLUSION

Applicants submit that the application is in condition for allowance and respectfully request

the Examiner to expedite allowance of this patent application. Should the Examiner have any

questions, Applicant encourages the Examiner to telephone the undersigned at 858—350—2332.

The Commissioner is hereby authorized to charge any additional fees that may be required,

or credit any overpayment, including petition fees and extension of time fees, to Deposit Account

No. 23—2415 (Attorney Docket No. 35401—716301).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Professional Corporation

Date: April 28, 2017 By: /Matthew V. Grumbling/

Matthew V. Grumbling.

Reg. No. 44,427

Kathryn Grey

Reg. No. 69,591

650 Page Mill Road

Palo Alto, CA 94304

Direct Dial: (858) 350-2332
Customer No. 021971
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Total Files Size (in bytes) 29242

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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signaium; . .......................

Nola: An appficaeian dafia sheet (PTQISBI‘M m equfivaiem). Minding naming we entire Enventiva entity. must actuary-Emmy ihés {arm or muss: have
been pmviausiy mew, U353 an addificnai WQiAEAIm fem far each afidfficnafi inventor.  

  
This miieaciicm sf Hawaiian is nmuirafi by 35 USJG. 1‘35 and 37 CFR ms. The inflammation :5 mquimd ice cheek: or retain a benefit 123mm white which is w madam!
by 3313 USFTG in: mg) an appficafion. Canfidenfiaflty is gaveemed by 35 3.3.3.6., 122 and 37 SFR 1.11 and 1314‘ This mifiedicn is ssiima‘éfidfl is (aka 1 mfifiufia i0
campfeee. Emimfing gaihan‘ng. preparing. and summing the: campiemi appfiiaafian farm to the USMC. Time win van; depending upon the EndMefluaE éasa. Any
wmmanfls an me ammsm of time yam require {a mmpiaie Ms farm andiar suggasfiuns far radustng 1M5 buvdan. shaufid be: sent ta Rhe Chief infamaiinn Qfficer, LL35:
Pain! and Trademark Office, U3. Beganmam on" cummrzme, Ra Em: "1450: Alexandria, VA 223134451). DO NET SEND FEES DR COMFLE‘E‘EE FORMS T0
‘E‘HIS ADDRESS. $ENE3 T0: Sammisgtaner for Patents, Pix). East 1435!}, Aiexandria, Em 2231534456.

ifyou need asaisiance in compfeiing flue farm, (:98 a-smpraeiaa and select epfgn 2.
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PTOlAiA/O’l (05-12)
. Approved fer use through GtISilZGiti. OMB 085142-032
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995‘ no persons are required to respend to a culieotien 0f infurmation unless it dispiays a vailcl OMB central number.

BECLARATEQN (3'? CFR 1.63} FER UTELETY QR DE$EGN APPLECATEQN USENQ AN
APPLECATEGN {EATA $HEET (3'? CFR 136)

Titie grlnventien

As the below named inventor, i hereby deniare that:

This deeiaration w ‘ , ,
is directed to: [:1 ihe attached application, or

United States application or PCT international application number 14;5237,61 3

The abovenicientiiied application was made or authorized to be made by me.

l believe that i am the original inventor or an originai joint inventor of a ciaimed invention in the apniica‘ticn.

i hereby acknowledge that any wiiiiui iaise statement made in this deciaration is punishebie under 18 USS. ”i601
by fine or imprisonment at net more than five (5) years, or bath.

WARNENG:

Petitiener/appiicant is cautioned to avoid submitting personal information in documents tiled in a patent applicatien that may I
j contribute tn identity theft. Personal information such as snciai security numbers, bank aecnunt numbers‘ or credit card numbers
(other than a check or credit carol authsrizetinn form Pint—2038 submitted fer payment purpnses) is never required by the USPTO
to suppnrt a patitien or an applicatien. itthis type at personal information is included in decurnents submitted ic- the USPTO,
petitioners/applicants should consider reflecting such personal information from the documents before submitting them in the
USPTO, Petitioner/applicant is advised that the recsrd of a patent application is available to the public after pubiicatisn at the
application (uniess a non—pubiication request in cernniiance with 37’ CPR 1.213(a) is made in the application) or issuance of a
patent Furthermore, the record from an abandoned application may also be available tn the public tithe appii ation is:
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO~2038 submitted tar payment nurpnses are not retained in the application file and therefore are net publicly avaiiabie.

L GAE. NAME OF iNVENTOR

Edward T. Maggie.

sf". ‘ ‘
Signature: *1

inventer;

 
Note: An appiication riata sheet (PTOISB/i4 er equivalentx including naming the entire inventive entity, must accnrnpany this form or must have
been previousiy fiiecic Use an additienai PTO/'AiND'l form for each additional inventor.

 
This cniiectinn oi informaticn is required by 35 {3.5.6. 115 and 37 CFR 1.53. The infarmation is required in abiain or retain a benefit by the public which is to fiie (and
by the USPTO to precess) an apniiaation. Confidentiality is governed by 35 USE. 122 and 37 CFR 1.11 and 1.14. This colieciion is estimated to take 1 minute to
cernpiete, including gathering, preparing, and submitting the completed application term to the USPTG. Time wlil vary depending upen the individual case. Any
camments on the amount at time you require is nompiete this farm and/er suggestiens for reducing this burden. shouid he sent in the Chief intormation Officer; LLS.
Patent and trademark iiiffiee, US. Department of Commerce, 13.0. Box 1450, Alexandria, VA 223134450. DO NOT SEND FEES OR COMPLETED FORMS TO
THESE ADDRESS. SEND TB: Commissioner for Patents, Pfl‘ Bsx ”i453, Alexandria, VA 223134459.

lr’ynu need assistance in samplering the farm, call 1-600~PTG—9199 and seieci option 2.
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Electronic Acknowledgement Receipt

“—

_—

Title Of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

_—

Payment information:

Submitted with Payment no

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

4941693

 
35401 _71 6_301 _Fu||y_Execute

Oath or Declaration filed d_Declarations.PDF fadOSbaI eaZaI 2b0f838bc631 d5b4d983f9
533d 
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Total Files Size (in bytes) 4941693

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

21221 2221 1212112112

WILSON, SONSINI, GOODRICH & ROSATI MILLIGAN,ADAMC
650 PAGE MILL ROAD

PALO ALTO. CA 94304-1050
1612

DATE MAILED: 05/24/2017

14/527,613 10/29/2014 Steve Cartt 35401—716301 2149

TITLE OF INVENTION: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional SMALL $480 $480 08/24/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Pagel°f3 AQUESTIVE EXHIBIT 1002 page 0491
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddFESS) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
21971 7590 05/24/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United

WILSON, SONSINI, GOODRICH & ROSATI States Postal Service with sufficient postage for first class mail in an envelope
650 PAGE MILL ROAD addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273—2885, on the date indicated below.
PALO ALTO, CA 94304-1050 (Depositor's name)

(Signature)

(Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/527,613 10/29/2014 Steve Cartt 35401—716.301 2149

TITLE OF INVENTION: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional SMALL $480 $480 08/24/2017

EXAMINER ART UNIT CLASS-SUB CLASS

MILLIGAN, ADAM C 1612 514—221000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page, list  
(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

 
3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
 

Page2of3 AQUESTIVE EXHIBIT 1002 page 0492

PTOL—85 Part B (10—13) Approved for use through 10/31/2013. OMB 0651—0033 US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE



AQUESTIVE  EXHIBIT 1002    page 0493

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

14/527,613 10/29/2014 Steve Cartt 35401—716301 2149

21221 2221 12212112

WILSON, SONSINI, GOODRICH & ROSATI MILLIGAN,ADAMC
650 PAGE MILL ROAD

memo, 01943041050
1612

DATE MAILED: 05/24/2017

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

P322630” AQUESTIVE EXHIBIT 1002 page 0493
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain

or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is

governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary

depending upon the individual case. Any comments on the amount of time you require to complete this form

and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to

respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which

the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission

related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and

Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations

governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication

of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a

record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violagoflfl‘flgflvfiimm Tfiwlafiffiige 0494
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 Application No. Applicant(s)
14/527,613 CARTT ET AL.

 
. . . ' ' AIA (First Inventor to File)

Notice of Allowability §E1W§rMILLIGAN 1’35"“ Status
No

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX This communication is responsive to Applicants response and TD filed 4/28/2017.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on _; the restriction

requirement and election have been incorporated into this action.

 
3. [Z The allowed claim(s) is/are 23 25-30 33-51 53-56 60-65. As a result of the allowed claim(s), you may be eligible to benefit from the

Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPeredback@uspto.gov.

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [I A” b) D Some *c) I] None of the:

1. I] Certified copies of the priority documents have been received.

2. I:I Certified copies of the priority documents have been received in Application No.
 

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I] Notice of References Cited (PTO-892)

2. I] Information Disclosure Statements (PTO/SB/08),
Paper No./Mai| Date

3. I:I Examiner‘s Comment Regarding Requirement for Deposit 7. IX Other BIB.DATA & A.NE.
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

5. [XI Examiner‘s Amendment/Comment

6. El Examiner‘s Statement of Reasons for Allowance

 

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date
20170508
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Application/Control Number: 14/527,613 Page 2

Art Unit: 1612

The present application is being examined under the pre-AIA first to invent

provisions.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

The application has been amended as follows:

Claim 48, line 3, delete “may be” and replace with --is--.

Claim 61, line 3, delete “60” and replace with --to--.

Correspondence

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Adam Milligan, whose telephone number is (571 )270-

7674. The examiner can normally be reached on Mon-Fri from 9:00am to 5:00pm.

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612

AQUESTIVE EXHIBIT 1002 page 0496
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PATENT

WSGR Docket No.: 35401—716301

0K TO ENTER: fA.C.M/’

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Group Art Unit: 1612

Inventors: Steve Cartt, et al. Confirmation No.: 2149
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reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.
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COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

Ifyoa need assistance in completing theform, call l-800—PTO-9l99 (1-800- 786-9199) and select option 2.

 

 
_ 4 ,

Attorney Docket No. 35401—716301

AQUESTIVE EXHIBIT 1002 page 0511
ALL REFERENCES CONSIDERED EXCEPT EEERE LINED EERCECE. /A.C.M/



AQUESTIVE  EXHIBIT 1002    page 0512

PTO/SB/08a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons required to respond to a collection of information unless it contains a valid OMB control number.

  
 

 
 

 
Complete ifKnown

Substitute for form 1449/PTO 14/527,613

INFORMATION DISCLOSURE October 29» 2014

STATEMENT BY APPLICANT Steve Cam

(Use as many sheets as necessary) 1629
N/A

Sheet 35401-716301

U.S. PATENT DOCUMENTS

Examiner Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.1 Document Number MM-DD-YYYY Relevant Passages or Relevant

Number-Kind Code (z'fknawn) Figures Appear

112. $43,165,484 12/26/2000

113. $43,193,985 02/27/2001

114. $43,235,224 05/22/2001

115. $43,254,854 7/3/2001

117. $43,316,029 11/13/2001

118. $43,316,410 11/13/2001

121. $43,428,814 08/06/2002

122. $43,458,387 10/1/2002

125. $43,495,498 12/17/2002

128. 113431310271 08/26/2003

129. $43,616,914 09/09/2003

130. $43,627,211 09/30/2003

131. $6,794,357 9/21/2004

132. US-6,869,617 3/22/2005

135. $43,932,962 8/23/2005

138. $4,037,528 5/2/2006

139. $4,132,112 11/07/2006

Examiner Date

Si nature [IA-DAM C MILLIGAN/ Considered Q 7 i/ l 1 1’2 C 1 6
*EXAMINER: Initial ifreference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation ifnot in conformance and not considered. Inc/nae copy
ofthis form with next communication to applicant. 1Applicant’s unique citation designation number (optional). 2See Kinds Codes ofUSPTO Patent Documents at wwwalsotoflov or MPEP
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Ahsan et al., "Effects of the permeability enhancers, tetradecylmaltoside and dimethyI-B-
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and ocular peptide absorption", Int J Pharm, 2003; 251: 195-203.
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1 3.
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14-16, Vol. 14.

Birkett et aI., "How Drugs are Cleared by the Liver", Australian Prescriber, 1990, pp. 88-
89, Vol. 13, No.4.
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Chavanpatil and Vavia, "Nasal drug delivery of sumatriptan succinate", Pharmazie.,
2005 Ma :60 5 :347-349.

Chen et aI., "Peptide Drug Permeation Enhancement By Select Classes of Lipids",
presented ath the 45th American Society of Cell Biology, S.F., CA, December 10-14
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Chen-Quay et al., "Identification of tightjunction modulating lipids", J. Pharm. Sci.,
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Chiou et aI., "Systemic Delivery of Insulin Through Eyes to Lower the Glucose

1

204.

Initials * 20

Concentration", Journal of Ocular Pharmacology, 1989, pp. 81-91, Vol. 5, No. 1.
 

205

206
Chinese Patent Office from Application No. CN200980157305.0 dated January 28, 2013
Davis and |||um, "Absorption enhancers for nasal drug delivery", Clin. Pharmacokine.,
2003:42 13 :107-28

207. De Vry and Schreiber, "Effects of selected serotonin 5-HT(1) and 5-HT(2) receptor
agonists on feeding behavior: possible mechanisms of action", Neurosci. Biobehav.
Rev., 24 3 :341-53 2000

208. Definition downloaded 13 September 2012 at the medical-
dictiona .thefreedictionar .com/p/encephalin

  
 

209. Definition of pi|us, Merriam-Webster Medical Dictionary, http://www.merriam-
webster.com/medical/pilus, accessed online on 28 Ma 2013

210. Definition of villus, Merriam-Webster Medical Dictionary, http://www.merriam-
webster.com/medical/villus, accessed online on 28 Ma 2013

211. Drewe et aI., "Enteral absorption of octreotide: absorption enhancement by
pol ox eth Iene-24-cholesterol ether", Br. J. Pharmacol., 108 2 :298-303 1993 .

212. Duquesnoy et aI., "Comparative clinical pharmacokinetics ofsingle doses of sumatriptan
following subcutaneous, oral, rectal and intranasal administration", Eur. J. Pharm. Sci.,
6 2 :99-104 1998

213. Edwards CM., "GLP-1: target for a new class of antidiabetic agents?", JR. Soc. Med.,
97 6 :270-274 2004 .

214. Eley and Triumalashetty, "In vitro assessment of A1ky|g|ycosides as permeability
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215.
EP application 09723906.5 Extended European search report dated June 3, 2013

216.
EP08747813 Supplementa Search Report dated June 2, 2010

21 .
7 European Search Report ESR from EP 09 83 5809 dated 13 November 2012

218. Fix, "Oral controlled release technology for peptides: status and future prospects",
Pharmaceutical Research 1996 Dec;13 12 :1760-1764.

219. Fricker et aI., "Permeation enhancement of octreotide by specific bile salts in rats and
human sub'ects: in vitro, in vivo correlations", Br. J. Pharmacol., 117 1 :217-23 1996

220. Gordon et aI., "Nasal Absorption of Insulin: Enhancement by Hydrophobic Bile Salts",
Proceedings of the National Academy of Sciences of the United States of America,
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221. Hathcox and Beuchat, "Inhibitory effects of sucrose fatty acid esters, A1one and in
combination with ethylenediaminetetraacetic acid and other organic acids, on viability of
Escherichia coli 0157:H7", Food MicrobioIOo , Volume 13, Issue 3, 213-225 1996 .

222. Hovgaard et aI., "Insulin Stabilization and GI Absorption", Journal of Controlled Release,
March 1992, pp. 99-108, Vol. 19, Issue 1-3.

223. Hovgaard et aI., "Stabilization of insulin by A1ky|ma|tosides. A. Spectroscopic
evaluation", International Journal of Pharmaceutics, 132 1-2 :107-113 1996 .

224. Hovgaard et aI., "Stabilization of Insulin by A1ky|ma|tosides. B. Oral Absorption in Vivo in
Rats", International Journal of Pharmaceutics, 1996, pp. 115-121, Vol 132.

225. Hussain et A1, "Absorption enhancers in pulmonary protein delivery." J Control Release.

2o

 
 
 2004 Jan 8;94 1 :15-24.

International Search Report ISR from PCT/US2011/056735 dated June 22, 2012

JP2010-507633 Office Action dated October 23, 2012

JP2010-507633 Decision of refusal dated Jul 9, 2013

Katzung, 8., "Basic and Clinical Pharmacology, 7th Edition", Appleton & Lange:

226.

227.

228.

292

Stamford, Connecticut, 1998, o o. 34-49

230. Kissel et aI., "Tolerability and absorption enhancement of intranasally administered
octreotide by sodium taurodihydrofusidate in healthy subjects." Pharm Res. 1992
Jan;9(1):52-57.

231. Kite et aI., "Use of in vivo-generated biofilms from hemodialysis catheters to test the
efficacy ofa novel antimicrobial catheter lock for biofilm eradication in vitro." J Clin
Microbiol. 2004 Ju|;42 7 :3073—3076.

232. Lacy, C, et aI., "Drug Information Handbook, 7th Edition 1999-2000" Lexi-Comp, Inc.,
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NOTIFICATION DATE DELIVERY MODE

06/14/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above—indicated "Notification Date" to the

following e—mail address(es):

patentdocket @ wsgr.c0m
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 Application No. Applicant(s)
Corrected 14/527,613 CARTT ET AL.

 
. . . ' ' AIA (First Inventor to File)

Notice of Allowability §E1W§rMILLIGAN 1’35"“ Status
No

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX This communication is responsive to Applicants response and TD filed 4/28/2017.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [I An election was made by the applicant in response to a restriction requirement set forth during the interview on _; the restriction

requirement and election have been incorporated into this action.

 
3. [Z The allowed claim(s) is/are 23 25-30 33-51 53-56 60-65. As a result of the allowed claim(s), you may be eligible to benefit from the

Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPeredback@uspto.gov.

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [I All b) D Some *c) I] None of the:

1. I] Certified copies of the priority documents have been received.

2. I:I Certified copies of the priority documents have been received in Application No.
 

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I] Notice of References Cited (PTO-892)

2. IX Information Disclosure Statements (PTO/SB/08),
Paper No./Mai| Date 14pp(7/14/2016)

3. I:I Examiner‘s Comment Regarding Requirement for Deposit 7. I] Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

5. [XI Examiner‘s Amendment/Comment

6. El Examiner‘s Statement of Reasons for Allowance

 

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date
20170608
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Application/Control Number: 14/527,613 Page 2

Art Unit: 1612

The present application is being examined under the pre-AIA first to invent

provisions.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

The application has been amended as follows:

Claim 48, line 3, delete “may be” and replace with --is--.

Claim 50, line 1, delete "claim 24" and replace with --claim 49—-.

Claim 61, line 3, delete “60” and replace with --to--.

Correspondence

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Adam Milligan, whose telephone number is (571 )270-

7674. The examiner can normally be reached on Mon-Fri from 9:00am to 5:00pm.

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450

Alexandria, Virginia 22313-1450
or La; (571)-273-2885 ,

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as
in icated unlpss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " E ADDRESS" formaintenance ee noti leations. . 

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (New: Use Blocklfw any change ofaddIBSS) papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmissmn.

, Certificate of Mailing or Transmission

21971 7590 05/24/2017 I hereb . certify that dais Feegs Transmittal is being deposited with the UnitedWILSON, SONSINI, GOODRICH 8?. ROSATI States ostal Service with su icient postage for first class mail in an envelo
addressed to the Mail Sto ISSUE FEE address above, or being facsimle

650 PAGE MILL ROAD ' transmitted to the USPTO (£71) 273-2885, on the date indicated below.
PALO ALTOsCA94304'1050 ' eposrtor‘s name

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/527,613 10/29/2014 Steve Cartt 35401-716301 ' 2149
TITLE OF INVENTION: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional SMALL $480 $480 ‘ 08/24/2017

  

  
  

sssssss essssssssssss

MILLIGAN, ADAM C 1612 514-221000

    

 
 
  

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

.1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

Cl Change of con-esppndence address (or Change of CorrespondenceAddress orm PTO/S I122) attached.

El ”Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CPR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Hale Biophanna Ventures, LLC Encinitas, CA 92024

1Wilson Sonsini Goodrich & Rosati

  

Please check the appropriate assignee category or categories (will not be printed on the patent) : El Individual [3 Corporation or other private group entity D Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
131 Issue Fee _ I] A check is enclosed. ’
Cl Publication Fee (N0 small entity discount permitted) Cl Payment by credit card. Form PTO-2038 is attached.
D Advance Order - it of Co ies [3 The director is hereby authorized to charge ' d fee(s), any deficiency, or credits anyP ' overpayment, to Deposit Account Number [593521155 (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above)

El Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

Cl Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. ~

'3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or microentity status, as applicable.

NOTE: This form must be si ned in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for si nature re uirements and certifications.

Authorized Signature Z l /L," Date a C) lI'l- T 012 / lb
Raj Advani 52,543

 

 

 

Typed or printed name Registration No.
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Attorney Docket Number: 35401 —71 6.301

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)
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Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:
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- - . Sub-Total in

Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

——

Payment information:

 
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
AQUESTIVE EXHIBIT 1002
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

121 1 15

1 Issue Fee Payment (PTO—858) 35401—716—301.pdf 8f3f8faafdb9b2dc9df7c399c88bff05f78361
f8

Information:

2 Fee Worksheet (SBO6) fee—info.pdf b3239f02397d0055ba7ced2bd795334fdd9
B4c7b

Information:

Total Files Size (in bytes) 151605

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
14/527,613 09/19/2017 9763876 35401—716301 2149

21971 7590 08/30/2017

WILSON, SONSINI, GOODRICH & ROSATI
650 PAGE MILL ROAD

PALO ALTO, CA 94304-1050

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 17 day(s). Any patent to issue from the above—identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Steve Cartt, Union City, CA;
Hale Biopharma Ventures, LLC, Encinitas, CA;
David Medeiros, South San Francisco, CA;

Garry Thomas Gwozdz, Jim Thorpe, PA;
Andrew Loxley, Residence Not Provided;
Mark Mitchnick, East Hampton, NY;
David Hale, San Diego, CA;
Edward T. Maggio, San Diego, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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