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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 li-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.

HO\/\ OH
propan- l-ol

25 pmpm-Zol

[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
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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
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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——— | RS
\ -.’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

-46- WSGR Docka No. 35401 >7l6.601

AQUESTIVE EXHIBIT 1007 page 3241



AQUESTIVE  EXHIBIT 1007    page 3242

WO 2009/121039 PCT/US2009/038696

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
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 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%

s“"*’°““°”°3 M“__ cam“ mm

Table 5-4: Sm of Solution 00 results
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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 
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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
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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, ES— tocotn'enol, tooophersolan, any isomers

thereof, any esters thereof, any analogs or derivatives thereof, and any combinations thereof.

—68- WSGR Docket No. 35401-716601

AQUESTIVE EXHIBIT 1007 page 3263



AQUESTIVE  EXHIBIT 1007    page 3264

10

15

20

25

30

WO 2009/121039 PCT/USZOO9/038696

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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A kind of benyl diazopines medicinenaiprazoiam nasai spray is comprised of aiprazoiam as main medicine,

medicinai solvent and medicinai auxiliary materiais. Said invention can be divided into soiution type,

suspension type, gei type and emulsion type, and can be used for curing status epiiepticus (SE) and epiiepsy.

 QESQRWTEQN tr:

Aiprazoiam nasai spray

The present invention reiates E benzodiazepine class of drugs - alprazoiam nasai spray“, heiongs to the tieid

of chemicai and pharmaceuticai preparations.

Epilepsy is a recurrent phenomenon of a brain dysfunction caused by a variety of different factors, aiso

known as convuisions, epilepsy, generaily can be divided into generaiized seizures and partiai seizures

categories. Status epilepticus (SE) refers to the time of onset of frequent seizures more than 30 minutes or in

the interim period has been unabie to fuily return to normai awareness of the disease, one case of sever

disease of the nervous system. Onset often appear hypoxia, high fever, brain edema, cardiovascular system

disorders, hypoglycemia and respiratory infections further aggravate convuisions and even iife~threatening

physiologicai and pathologicai changes, if not treated, the patient died of iiiness and disabiiity that is possibie,

it shouid be take decisive and effective treatment as soon as possibie just scared. Current ciinicai think the

ideai drug oniy surprise shouid have the ‘i'oilovving properties: ft) high fatesoiubie, easiiy through the biood-

brain barrier, the brain quickly reached a peak of drugs; (2) the rate of a strong and does net significantly

inhibit respiration and biocd pressure; (3 ) long haif~life, without having to repeatediy medication; convenient

(it) the route oi administration, rapid onset of drug; (5) otherjust scared and no adverse drug interactions; (8)

wake up fast; ('1‘) non—contradictory reaction that a need to increase the dose of the drug ineffective or change

occurs with simiiar drugs actuaiiy worsened the SE. SE currentiy controis generaily preferred benzodiazepine

iii drugs, such as intravenous diazepam (Vaiium), lorazepam (lorazepam) cionazeparn (cionazepam) and so
on.

intramusouiar injection, enema and other routes of administration compared to orai administration,

intravenous drug absorption, rapid onset, etc, but for SE patients, especiaiiy more severe tonic~cionic SE

patients, due to the incidence of limb or oonstantiy twitching or stupor, intravenous injection \v'ili be ditfiouit, at

this time aiso using case enema or intramuscuiar injection or subiinguai administration of treatment, but the

former is due to the absorption of slow, difficuit to quickiyjust scared, whicni most patients rigidity, can not be

pieced in subiinguai drug taiis, so in addition to the above—described methods of treatment intravenous other

methods are difficult to achieve a better therapeutic effect.
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Object of the present invention is to solve the above probiems, an invention henzodlazepine 2 drug _

aiprazoiam nasai spray, so as to achieve rapid treatment, facilitate administration purposes.

The present invention is impiemented as foiiovvs: aiprazoiam nasal spray is the main drug aiprazoiam,

solvents and other pharmaceuticai excipients pharmaceuticai composition, the type and amount of

pharmaceuticai excipients can be adjusted according to the type of formuiation. in t000mi oi liquid, the

aiprazoiam dosage 0.5 ~ itig, the amount of other auxiiiary branch of 001 ~ 500g. The solvent used in the

present invention is water, voiyethyiene glycoi, ethanoi, propyiehe glycoi and giyceroi, which can be one or

more, in an amount of 5—1000mi; Other pharmaceuticai excipients inciude: co~soivents, 'pioadhesive high

moiecuiar materiais, suspending agents, oiis, emulsifiers, osmotic pressure adjusting agents, aromatic

flavoring agents and antimicrobial preservatives, which may comprise one or severai. Wherein the c .—soivent

is a cyciodextrin, inciuding d— cyclodextrin, B~ cyclodextrin, hydroxyethyi ~0~ cyclodextrin, hydroxypropyi 43-

cyciodextrin, Bnhydroxypropyi ~i3— ring dextrin and the iike, which may be one or more, in an amount of 0.1 ~

20g; bioadhesive pciymer materiais inc ude poiyacryiic acid, poiyviriyi pyrroiidone, polyethylene giycol,

celiuiose and derivatives thereof, wherein the poly acrylate, including a variety of types oi cards perm,

celiuiose and its derivatives include methyi ceiiuiose, sodium hydroxymethyi celiuiose, sodium carboxymethyi

celiuio e, hydroxyethyi ceiluicse, etc, can be one of them or Several, in an amount of 0.1 ~ 25g; suspending

agents inciude poiyacryiic acid, polyvinyl pyrrolidone, ceilulose and derivatives thereof, naturai rubber, etc,

wherein a poiyacryiic acid include a variety of types of cards perm, etc., ceiiuiose and its derivatives inciude

methyi ceilulose, sodium hydroxymethyi ceiiuiose, sodium carboxymethyl ceiiuiose, hydroxyethyi celiuiose

and the iike; naturai gums inciude geiatin, acacia, sodium alginate, etc, which may be one or more in an

amount of 0.5 ~ 50g; fats inciude oleic acid, nutmeg acid and isopropyi, which may be one or more, in an

amount of 20 ~ 500g; emulsifiers inciude glyceroi esters, sucrose esters, Tween , poioxamer, cards perm etc,

which may be one or more, in an amount of 16—809: osmolality adjusting agents inciude sodium chioride,

dextrose, mannitoi, sodium iactate, etc, may be one of a species or more, in an amount of 0.5 ~ 55g;

aromatic flavoring agents inciude sweeteners and tiavoring agents, sweeteners include aspartame, stevioside,

saccharin, which may be one or severai, aromatic agents include naturai and synthetic fragrances, which may

be one or more, in an amount of 0 ~ 1g; PH adjusting agents inciude inorganic acid and organic acid, for

adjusting the PH vaiue of the solution in an amount few, can According to the actuai need to add;

antimicrobiai preservatives inciude benzaikonium chioride, penzalkonium bromide, benzyi alcohoi, benzyi

aicohoi, cresoi, chiorocresoi, sodium benzoate, sorbic acid, sodium sorbate, thimerosai, etc, can be one of

them or a few species, in an amount of 0.01 ~ 10g.

Effect of the drug according to the characteristics and physicai and chemicai properties, and the

characteristics of nasai administration, the present invention can be ciassified into soiution type, suspension

type, gel type, emulsion type.

Soiution-based nasal spray aiprazoiam aiprazoiam by primary drug, medicinal soivent, solvent, aromatic

flavoring agents and antimicrobial preservative composition. in iOOOmi of iiquid, the aiprazolam dosage 0.5 ~
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10g, medicinai solvent is water, poiyethyiene giycoi, inciuding 200,300,400 other models, ethanol, propyiene

giycoi and giycerin, which can be one or a few species, an amount or“ 5—950mi; cosoivent as cyclodextrins,

cyciodextrin inciude o—, B~ cyclodextrin, hydroxyethyi ~0~ cyclodextrin. hydroxypropyi —t%- cyciodextrin, 3 -

hydroxypropyi -0— cyciodextrin, which can be one or more, in an amount of 0i ~ 20g, but in the liquid in the

lower aiprazolam concentration may not be added; aromatic flavoring agents sweeteners and tiavoring agents,

sweeteners inciude aspartame, stevioside, saccharin, etc, which may be one or more, 'iiavorihg agents

inciuding naturai and synthetic flavors, which can he one or more an amount of from 0 ~ 1g; antimicrobial

preservatives inciude benzaikonium chloride, henzaiitonium bromide, henzyi aicohoi, benzyi aioohoi, cresoi,

chlorocresoi, sodium benzoate, sor'pic acid, sodium sor'pate, thimerosai, etc, can he one of them species or

more, in an amount of 0.01 ~ 10g. The preparation process for the main drug aiprazolam mixed with a variety

of suita'oie pharmaceuticai excipients, to prepare a solution to obtain iiouor,

Aiprazoiam gei nasai spray is the main drug aiprazolam, a pharmaceuticaily acceptahie soivent, soivent,

pioadhesive polymer materiais, aromatic tiavoring agents and antimicrobiai preservative composition. in

‘i000ml drug soiution, the amount oi alprazoiam 0.5 ~ 10g, the soivent used is water, poiyethyiene glyc

comprising 200,300,400 modeis, ethanoi, propyiene giycoi and giyceroi, which can he one or severai species,

an amount 5—i 000mi; cosoivent as cyciodextrins, cyciodextrin inciude d—, {3— oyciodextrin, hydroxyethyi 4%—

cyciodextrin, hydroxypropyi *B— cyclodextrih, 3 — hydroxypropyi 43- cyciodextrin, which can he one or more, in

an amount of 0.1 ~ 20g, but in the liquid may not be added at low concentration of aiprazoiam; 'oioadhesive

poiymer materiais inciude: poiyacryiic acid, polyvinyi pyrroiido .e, polyethyiene giycoi, ceiiuiose and

derivatives thereof, wherein the poiyacryiic acid comprises a card perm 034,974,041 ,981, TR-2 and other

modeis, ceiiuiose and derivatives include methyl ceiiuiose, sodium hydroxymethyi ceiiuiose, sodium

carboxymethyi celiuio, e, hydroxyethyi ceiluiose and other ciaims, which can be one or more. in an amount of

0.1 ~ 25g; aromatic fiavoring agents inciude sweet 'iiavoring and perfuming agents, sweetening agents

inciude aspartame, stevioside, saccharin, etc, which may be one or more, fiavoring agents inciuding naturai

and synthetic flavors, which can he one or severai, of its the amount of 0 ~ ig; PH regulators inoiude

inorganic acid and organic acid, used to adjust the PH value oi’ the get soiution, the amount of rare. according

to the actuai need to add; antimicrobiai preservatives include benzalkonium chloride, benzaikonium bromide,

benzene methanoi, 'oenzyi aicohoi, cresoi, ctlorocresoi, sodium 'oenzoate, sorbic acid, sodium sorbate,

thimerosai and the iiite. which may be one or more, in an amount oi 001 ~ 10g. With poiyacryiic acid made

hydrophilic gei nasal sprays, drugs can proiong the contact time with the nasai mucosa, help to improve

pioavailabiiity. The preparation process for a variety of primary drug is mixed with a suitapie pharmaceutical

excipients. made of hydrophiiio gel soiution to obtain the drug gei i’iuid.

Suspension type aiprazolam nasai spray is the main drug aiprazolam, a pharmaceuticaiiy acceptahie soivent,

suspending agents, osmotic pressure reguiator, aromatic flavoring agents and antimicrobial preservative

composition. in 1000mi drug soiution, the amount of aiprazolam 0.5 ~ 10g, the soivent used is water,

poiyethyiene giycoi, comprising 200,300,400 models, ethanoi, propyiene giycoi and giyceroi, which can be

one or severai species, an amount 5u1000mi; suspending agents include poiyacryiic acid, poiyvinyi
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pyrroildone, ceiiuiose and derivatives thereof, naturai rubber, etc., wherein a polyacrylic acid include a variety

of types of cards perm, etc., ceiiuiose and its derivatives inciude methyi ceilulose, sodium hydroxymethyi

celiuiose, sodium carhoxymethyi ceiiuiose, hydroxyethyi ceilulose and the iike; naturai gums such as geiatin,

acacia, sodium aiginate, etc, which may he one or severai, in an amount of 0.5 ~ 5091; osmoiaiity adjusting

agents inciude: sodium chiorlde, dextrose, mannitoi, sodium iactate, etc., which may he one or more, in an

amount of 0.5 ~ 55g; aromatic i’iavoring agents inciude sweeteners and tiavoring agents, sweeteners inciude

aspartame, stevloside, saccharin, etc, which may be one or more, flavoring agents inciuding naturai and

synthetic flavors, which can he one or more, an amount of 0 ~ 1g; PH regulators inciude inorganic acid and

organic acid, used to adjust the PH vaiue of the soiution, the amount of very few, according to the actuai need

to add; antimicrobial preservatives inciude henzaikonium chioride, benzailtonium bromide, benzyi aicohoi,

benzyi aicohoi , cresoi, cniorocresoi, sodium henzoate, sorbic acid, sodium sorbate, thimerosai and the iike,

which may be one or more, in an amount of 0.01 ~ 10g. The preparation process for the main drug

aiprazoiam variety of sultabie pharmaceutical excipients mixed with a soiution that is made to get spray liquid

suspension.

Emuision aiprazoiam nasal spray is the main drug aiprazoiam, a pharmaceuticaiiy acceptahie soivent,

suspending agents, oiis, emuisiflers, osmotic pressure reguiator, aromatic flavoring agents and antimicrobial

preservative composition. in 1000mi ot iiouid, the aiprazoiam dosage 0.5 ~ 10g. The solvent used in the

present invention is water, poiyethyiehe glycoi (200,300,400), ethanoi, propyiene glycoi and giyceroi, which

can he one or more, in an amount of 5~1000ml; suspending agents inciude polyacrylic acid, slightly polyvinyl

pyrroiidone, ceiiuiose and its derivatives naturai rubber, etc, wherein a poiyacrylic acid inciude a variety of

types of cards perm, etc, ceiluiose and its derivatives inciude methyi celiuiose, sodium

car'ooxymethyiceiiuiose, sodium carhoxymethyi celiuiot e, hydroxyetnyi ceilulose and the iike; naturai gums

inciude geiatin, acacia, sodium aiginate, etc, which may he one or more, in an amount of 0.5 ~ 50g: tats

inciude oieic acid, meat Kou acid and isopropyi, which may he one or more, in an amount of 20 ~ 503g;

emuislfiers include giyceroi esters, sucrose esters, poiysorhate, poioxamer, cards perm etc,, which can he

one or more, in an amount or” 1.5-80g: osmoiaiity adjusting agents inciude sodium chloride, dextrose, mannitol,

sodium iactate, etc, which may be one or more, in an amount of 0.5 ~ 55g; aromatic straightening flavoring

agents inciuding sweeteners and tiavorlng agents, sweete .ers inciude aspartame, stevioside, saccharin, etc.,

which may be one or more, tiavoring agents inciuding naturai and synthetic flavors, can he one of them or

Several, in an amount of 0 ~ 1g; PH regulators inciude inorganic acid and organic acid, used to adjust the PH

value of the soiution, the amount of rare, according to the actuai .eed to add; antimicrobial preservatives

inciude benzaikonium chioride, henzaikonium , penzyl alcohol, phenyiethyi aicohoi, cresol, chlorocresoi,

sodium henzoate, sorhic acid, sodium sorbate, thimerosai and the iike, which may be one or more, in an

amount of 0.01 ~ iOg, process for the preparation thereof main drug aiprazoiam mixed with various sultabie

pharmaceuticai excipients, suspending soiution using adhesive or wet glue into the legai system to obtain a

spray soiution.
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Aiprazotam is a benzodiazepine E new drugs, and diazepam have simiiar pharmacoiogicai effects, anxiotytio,

anticonvuisant, antidepressant, sedative, hypnotic and muscie reiaxation and so on, which is stronger than

dtazepam it) times. The nasai spray is made atprazoiam, at‘ter absorption of the drug through the nasai

capiliaries directty into the systemic circuiation, rather than through the door — iiver system, avoiding first—pass

effect or“ the tiver, and high pioayaiiahiiity, ptasma concentration and intravenous simiiar, aiprazoiam SE nasal

spray treatment compared with intravenous and rectal administration, the administration is not onty

convenient, but aiso rapid onset of absorption is complete, you can achieve better therapeutic effect.

The i’otiowing are examptes of the present invention, hut are not itmiteci to the embodiments of the suhject.

Permutation Exampte t (with a voiume of soiution dubbed tOUUml of dotiars) aiprazolam 5g ethanol diiuted to

tOOOmi operation: the main prescription drugs mixed with excipients proportion spray iiguid preparation, the

fiitrate Determination, filiing, seating, instatiation of spray pumps, packaging, testing, storage.

Exampie 2

Prescription (duh'oect the voiume of soiution to ifififlmi ot’ doliars) dituted atprazotam sweetener 2g 1.0g 0.1g

vanilia Sml ethanol, henzyt alcohot poiyethytene giycoi Sflumi water ZOOmt to iOOtZtmi operation: the main

prescription drugs and exctptehts proportion mixed to prepare a spray liquid, the tittrate Determination, titltng,

seating, instatiation of spray pumps, packaging, testing, storage.

Exampie 3 prescription (dubbed the voiume of soiutton to tQOOmi of doiiars}, diiuted atprazolam chiorocresot

2g ’tg ethanot giyoerot ZOOmL water 300mi to 1000mt operation: the main mixing prescription drugs and

excipients proportion, preparation spray iiquid fiitration fiitrate Determination, fitting, seating, instatiation of

spray pumps, packaging, testing, storage.

Etiiuted to iOOOmi Formulation Exampte 4 (dubbed the voiume of soiution to iODOml of doiiars) atprazoiam

Bromogeramine 2g ’tg ethanot giycoi 250mt. water 259ml

Operation: The main prescription drugs and excipients proportions, preparation spray iiquid, the r'iitrate

Determination, fitting, sealing, instatiation of spray pumps, packaging, testing, storage.

Formutation Exampte 5 (dubbed the voiume of soiutioh to iQOOmi of doiiars} atprazoiam 4g card perm —934

Sgtfi- diluted cyciodextrin 6g0.‘l N NaOi-t appropriate amount of propytene glyooi, 'penzyi atoohoi 5g water

250mt to iOOOmt: Press prescription proportion the main drug and B- cyciodextrin was dissoived in propytene

giycoi to produce a sotution ("l ), the card perm, henzyi aicohoi, and 500ml of pure water were mixed to

prepare a hydrogei soiution (2), the solution it) and (2) dituted mix, add water to ‘tflOOml, adding NaOt-i

solution was adjusted to 5.0—7.0 PH, determination, titling, seating, instatiation get spray pumps, packaging,

testing, storage.
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Formuiatlon Exampie t3 (dubbed volume or" soiutlon to tOOGmi 0t doilars) alprazoiam 2g card perm 941

1.5gS— oyciodextrin diiuted 4g 5g triethanoiamine right amount of ‘oenzyi aioonoi polyethyiene giycoi water

350mi to 1000mi

Operation: According to the proportion of the main drug prescription with B~ cyciodextrln was dissoived in

poiyethyiene giycoi, to prepare a solution (1), the card perm, 'oenzyl aloohol and purified water EGOml,

prepared hydrogei soiution (2 ), the diiuted soiution (1) and (2) mixing, add water to tufiflml, adding NaOH

solution was adjusted to 5.t)~7.t) PH, determination, tiiling, seaiing, instaiiation of spray pumps, packaging,

testing, storage.

Formuiatlon Exampie 7 (dup‘oed volume or“ solution to tQGOmi ot doilars) alprazoiam 1g oard perm ~974

ttitgt).ti\i NaOH appropriate amount or" benzyi aieohot, propyiene giyeoi fig ethanoi 280mi 200ml to tOOOmi

water diiution: Press prescription drugs and the proportion of the primary t3— cyoiodextrin was dissoived in a

mixture of ethanoi and propylene giyool, to prepare a solution it ), the card perm, 'oenzyi aioonoi and purified

water SOOmi, prepared hydrogei solutions (2), the solution (‘1) and diiution (2) mixing, add water to ‘iOOOmi,

adding NaOH solution was adjusted to Sift—7'13 PH, determination, titling, sealing, instaliation of spray pumps,

packaging, testing, storage.

Formuiatlon Exampie 8 (dubbed the voiume of soiution to 1000mi of doliars) diiuted alprazoiam 8g

methyioeilulose 15953“ oyoiodextrin 10g0.1Ni—tCi or NaOE-i appropriate amount oi’ propyiene giyooi, benzyl

aieohot fig water 250ml to tfluflmi: Press prescription proportion the main drug and ;3— oyciodextrin was

dissoived in propyiene giyooi to produce a soiution (1}, methyl oeiiuiose, EDTA—2Na, benzyi aicohoi, and

500mi of pure water were mixed to prepare a hydrogei solution (2), and the soiution diiution (1) and (2) mixing,

add water to ‘iOt‘tOmi, adding acid or aikaii solution was adjusted to 5.0—7.0 PH, determination, tilting, sealing,

instaliation of spray pumps, packaging, testing, storage.

Exampie 9 Formuiation exampie (with a voiume of solution dubbed the meter ‘iOt‘tOmh aiprazoiam 10g

sodium carpoxymethyi ceiiulose 2.593;?» cyciodextrin 10gt).1i\t HCi or NaOt—t 5g appropriate amount of benzyl

aioohoi giyooi polyethyiene giyooi 350mi water 150mi diiuted to ’iOOGrni: Press the mixture ratio of the main

drug prescription with 8— oyolodextrln was dissoived in poiyethyiene glyooi and propylene giyeol to prepare a

solution (1}, and the mixture of sodium car‘ooxymethyl ceiiuiose, 'oenzyi aioonoi and purified water mum to

prepare a hydrogei soiution (2), the diiuted soiution (t) and (2) were mixed with water to 100mm, the addition

of acid or aiitali soiution to adjust the PH to 5.0—7.0, determination, tiiiing, seating, instaiiation spray pump ,

packaging, testing, storage.

Formuiation Exampie 10 (dubbed the voiume of soiution to 1000mi of doilars) alprazoiam 8g card perm TR—SZ

1.5gt3— cyoiodextrin 10g right amount or“ henzyi alcohol, trietnanoiamine dliuted 5g propyiene giyoeroi 100

Water 250ml to ’iOGGmi
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Operation: According to the proportion of the main drug prescription with 33— oyoiodextrin was dissoived in a

mixture of propyiene glycoi and giyoeroi, to maize a soiution (1), the oard perm ”YR—2, henzyi aieohoi, and

Suumi or” pure water were mixed to prepare a hydrogei gum solution (2), the diluted soiution (1) and (2) mixing,

add water to tOGOmi, plus triethanoiamine adjust the PH of 5.0—'?.O, determination, fiiling, seaiing, instaiiation

of spray pumps, packaging, testing, storage ,

Prescription Exampie ’i’i (dubbed the voiumo of soiution in the meter ’iOOOmi) aiprazoiam 10g sodium

oarhoxymethyi oeliuiose 2.5gp— oyciodextrin 10g0.1i\i HCE or diiute NaOi—i 5g appropriate amount of 'penzyi

aieohoi poiyethyiene glyooi to 250mi water ‘ittttle operation: the ratio of the main drug prescription with S-

cyoiodextrin was dissoived in poiyethyiene giyooi, to prepare a soiution (’1), and the mixture of sodium

oarhoxymethyi oeliuiose, henzyl aioohol, and EQGmi of pure water to prepare a hydrogei gum soiution (2), the

diluted soiution (1) and (2) were mixed with water to ’iOOGmi, the addition of acid or aikali soiution to adjust the

PH to 5.0—7.0, determination, fiiiing, seating, instaiiation spray pumps, packaging, testing, storage.

Formuiation Exampie t2 (dubbed the voiume of soiution to tOOOmi of doilars) alprazoiam 1.0g sodium

oarhoxymethyi oeliuiose, microorystailine oeliuiose 2.5g 3g QgtM i\i HCi or NaOH appropriate amount of

sodium chioride ‘penzaikonium 5g diiution water to tOOOmi

Operation: The main drug he micronized (5pm or iess), the standby; presoription mixing proportions of

sodium carpoxymethyi ceiiulose, mierocrystaliine oeiiulose, sodium ohioride, 'oenzalkonium shioride and

BOOmi of pure water, sweii, and dissoived to prepare an aqueous solution wiil he diiuted with mieronized drug

master mix, add water to tQOOml, adding acid or alkaii solution was adjusted to 53—720 PH, mix,

determination, i’iliing, seating, instaiiation of spray pumps, packaging, testing, storage.

Exampie :3 Formulation example (with a voiume of soiution dubbed the meter iOOUml) aiprazoiam 10g

sodium carpoxymethyi ceiiulose 2.5g eard perm —941 2g glucose SBgCM N i-tCi or NaQi-i appropriate amount

of henzyi aioohoi, polyethyiene giyool 5g 250ml diiuted with water to tOOOml operation: the primary agents for

the mieronized (5pm or iess), the standby; prescription proportion of sodium carpoxymethyi ceiluiose, card

perm 434.1, glucose, penzyi aioohoi and 800nm of purified water, the sweiiihg, dissolution system into the

aqueous soiution, the diluted with mioronized drug master mix, add water to 1000ml, adding acid or alkaii

solution to adjust PH 5.0—7.9, mixing, determination, tiiling, seaiing, instaiiation of spray pumps, packaging,

testing, into iihrary.

Diiuted to ”lUQQmi Formulation Exampie t4 (dubbed the voiume of soiution to ’iUQGmi of doliars} alprazoiam

«tg oieic acid 80g eard perm "FR—2 2g0.‘i N t-iCi or NaOt-i appropriate amount oi’ 'oenzyi aioohol, poiyethylene

giyooi 5g BSDmi water

Operation: The main drug prescription proportion, oieio aoid, oard perm TRuZ, benzyi aioohoi were mixed and

dissoiyed in a water bath, was added slowiy with stirring at a high speed mixing of pure water, diiuted to
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iGOOmi, homogenized for 30 minutes, adding acid or base PH was adjueted to 5.04.0, mixing, determination,

fitting, eeaiing, instaiiation of spray pumps, packaging, testing, storage,

Formuiation Exampie ’iS (dubbed the voiume of soiution to 100mm of doilars) diiuted aiprazolam 4g nutmeg

90g sucroee isopropyi ester 2g0.’i N HCi or NaQH appropriate amount of benzyi aiconoi, ooiyethyiene giyeoi

5g 350m to tOOGmi water operatione: The main drug preeeription proportion, nutmeg isoprooyi, sucrose

esters, benzyi aleohoi were mixed and diseoived in a water bath, was added siowly with stirring at a high

speed mixing of pure water, diluted to iQOQmi, homogenized for 30. minutes, the addition of acid or aikaii

solution is adjusted PH is 5.0—7.0, mixing, determination, tiiiirig, seating, instaiiation of spray oumpsi

packaging, testing, storage.
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%L%%%fim\fia:§fifififi.Efiifiukdg;%%flfifififi
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mamaiufma, fifififiu-soo .

4flflfifi1$fififi§fiflffifififi¥fiflfl§flfififlxflfifl‘
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éflfifl flflmmflfim¢ N%%emm§wOsum fiflfim W;

:§~Lfi\fi:fiflfim.7u%fi$%Wiflfl Efigfii%mn

aflfl§i4$fifiwéfim.Efifififfififlmifififi%m%w

é\%m‘$%%Wfi%fi¥fifi.E1mmnfifi¢.W%@éfifiifi
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Hi“. fifflEfi$Hfi~fifiEILW £1435?le 0.5~50g.,

filings]? 4 finfifiiiflflafljfifiu, fififififfiimflmififiififlfiéfi

1% :‘C’EfiU‘ imfl‘é‘ EEWfiIJJE 1000ml Zlifiitll. Wi‘ézfififl’flfiijb 0.5~10g.

iffifiljiwk‘ $11? 53%" Wflifflfiflh. fiTHEEEPHfiflfiflIW, F;

flak 5~1000ml: maafimfiwmfififima, flu%fi¢flfi_fiamflu

fifififi 20~500g; flmi’mfla‘iflififi‘a‘ fififi‘é max magma HE!

113, flufiefiWfi—‘fififlfi. Kfiiifi 1.5-30go
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gifimfigifia§,m$fiwmfi.fiAwfififimfifima%,mm
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ufifi¢m#Wfinw;Efififiymmm;Emfimfifiafizfifim\

$Wfimflfifi¥fifl‘%fiflxM%\flwm\§fififi%fl\fi§fi%

flflfiEWfimrfima%fi$%flflfiflfioE¢fififlfififlfi,Efi

MWfifi\KWWfixfiLEfiJMW$¥WfiQWWH%‘3fiW%-

hmM%%,mu%E¢m#wfinfi,Efigworaw;EWEWfi

Efi¥fiflafifimfifi.xafimwfim‘fia:§‘fi%§&fiM$w.

E$$Wfififlfi£fifl%fi%mfl.fifififlfifiiwafi$ififii\

fi$§fifi§%\fi$fififlifi\fiaEfififi%yflU%E$M#fifi
AW fifififi0kdx &%ma%%m%$ fizfimwmm fifi?

fifiMiw i%&% E¢¥Wfififlfi£fii%%%flfl% fifiifl

Emiwafifififififi fi$§%%%% fi$§fifi%% fiagfifi

%%:i%&@%wk‘Nhflfi\fififi%fig1umfiwmWfiflfi
Emfifiaydw;mfiflfiflfixWfififififi%yflfl%fi¢m#fifi

AW.Emfifixwww;flkflflfififlfifi\fififi\fifi\m%w

fi\%Mfl%gflu%KWWfiWfiflfi.Emfijnjflk;@fififififi

@fifimm\fififi\fififi\flfifi%,flUEE$%#fifihfiyEfl

fifiuydmzfiéfi%fl@fifl%mfi%§fl.fi%mflfii%fi§~fl.

%fi\fifi%.fiu%fi¢w~fififlfi.fiéflafiififiéméfl,fl

Uxfiéflqjfiqflfififlfi: fifififi 0~1g; PHrifififiuafifiammfixufim
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m‘fiflhfi,%§flflfii%fiém§fl,flu%fi¢mwfifihfi,E
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fiufifi$mflfififlfi9E%%%00h4%,fifléflfififii%fl%

@95%Wfifim%%fiflflé.%fi¥%&fififififlfiflfifififlfifl

fifififio

W%@fifi%mfi:fifififimlfififlfifimmwfififim,fififi

fi\fififixfiflm\fifi;fififimwmw%¢m.E¢%Wflfififiu)

%°%W%%éflfl%fifl,fi%%%fi%%mfiwflfi,Efifikfififi.
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LE? fifiéi 1000m]
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”iii. igiié. ED. fififlfigfi E326 *EZELQ Ni
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fifi(UfififiEW$/qfij 1000m1 B‘J‘ifiififi)

Wfiéflfiéé 2 g

Etrwu 1.0g

éfiéfi - ‘ 0.1g

X E13 3? ' 5 m1

ZS? 200ml

fiaj‘? ' 600ml

7k ‘ firfii 1000m1

EMF: fiifli’fififlfifiin‘kljflfié‘. E‘dflflfigéfifi 331$ Hilfifl‘di

fifi. £433 iii], fiififlfiii, 453%. fififi AER

SEEM 3

- fitfiwafifimzfifliu 1000m1 H’aféififi)

' 5.31%:qu 2 g

(in FF E5} 1 g

353:. r 300ml

mm 200mL

7k fififi 1000ml

ENE: #%$%§fi*4fifit7ittfidflé, fififlflfiiéfifi. i111? fifi‘fifilfli

fif-E‘, fiié ED, ififlfigfi, ”FEE, 13% Ni

imM4

yimm‘afixzmmb lOOOmI mfifiiifl

fifii‘éfifié 2 g

war/m 1g

LE: 250ml

Wjfii 250mL

7K - fifiéfi lOOOml
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EEQEEEEEEEEEEEEE,EEEEEE.EE,EEEE

EE,EE,ED.EEEEE,EE,EE.AEO

ifififl 5

flififlafiflfimfiflfi 1000ml H‘Jfiififi‘)

WEEE

EEE-m

B -£FEE

0.1N NaOH

EEE

W1?

7K

4 g

5 g

6g

EE

5 g

250ml

WEE 1000m1

EVE: EEEtWHEEEEB-WEEEEWEEE. EUEJZEE (1). E

#213113 EEEE 500ml EEEE. EJEEEIEEE (2), EEE (1) E

(2) EE, MEEEE 10001111, 110 NaOH EEEE PH j: 5.0-7.0, WEE

E vEE ED, EEEE‘EE. EE, EE NE,

Emma

fififlflfiflfiifififlfi 1000ml Efii‘éfifi”)

WEEE ‘

EEfl941

B-EEE-

ELEEE

EEK?

E31fi

7k ' ‘

2 g

1.5g

4g

E‘E

‘ 5 g

350ml

fififi 1000ml
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E75413: EEEEEEEEEB-£FEEEEEZ1:EE1 EEEE (1),

EEEE EEEE 5001111 ENEE EdEykEEEE (2) EEE (1)

in (2) EE EEEEE 10001111, 130Na0H EEEE PHib 5,-..070 AME

EE, EE ES EEEEE EE EE ME

EEM7

EEMEEEEE 10001111 EEEE)

WE‘BE’E 1 g

Emu—974 10 g

0.1N NapH EE
' EEE 5 g

LE 2801111

WEE 2001111

7k EEE 10001111

E113: EEEEEEEEEBEEEETLEEEJEEEEEE. E1
EEE (1). E—EEE‘ EFFEE 5001111 EEEE, EIJEEEEEE <2),
EEE<1>$M2>EE MKEEE 10001111, 1311 NaOH EEEE PH a: 5.0—7.0,

AME/SE. EE Em, EEEEE. EE, EE NE,

EEWg

EHLMEEEEE 10001111 H’JEEE)
WEEE ‘ 8g

EEEEE 15 g

B-EEE 10g

01NHCljZ NaOH EE _

315E139? 5 g

EZE ‘ 2501111

7K EEE 10001111 7

E415: EEEEEEEEEB-WEEEEEEEE, EIJEEE (1), E
EFEEEE EDTA-ZNa‘ EEEE 500m1E7kEE, EUEEEEEE (2).
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- 40101011 fimzwfiofiflmfififi 10001111, 00000200201000 PH 50 5.0-7.0.

ENE/3% 1&1? fill iiififiifii @éE1 B3911 Mic

iMW9

9i7i(UHEfiWM/U{jb IOOOmI 010201041) ,

{5131:13qu

flififigéfifiifih

B ifififlfi

0.1N HCl fl NaOH

$030?

fia:fi

WILE-

7K

10g

2.5 g

10g

53%

5 g

350ml ‘

150ml

00%? 10001111

EMF: Eflfittfiflfiafiéfi—‘fifi-%fififififfil:!§$flifi:fifififlé¢w

'43, ’ifiiJfiWfi‘fi (1), fifii$%é¥éfifififi\ KEF‘Eifi 500mléiE7K‘IE’3. fifibk

fim‘u‘fiifii (2). flfiifiifi (1) $11 (2) fig, flnykfififi 10001111, imfiifififi

fi‘ifiifififi 911305.040, 0000i fig. i013, “fififlfiifii; @105, #3301

ME

$000110

50701000120020: 10001111 mi’e‘iifim
Bfl§fl$é

"HEW? TR-z

B £00110

Eafifi

$030?

[30:00

1090

7K

8g .

1.5 g

10g

iii

5 g

250m!

100

flififii 1000ml
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ENE: fififithfidafiifligfi-%fiflfi¥§¥fi:!§$flfiflhfififlfi%fi ’rfiIJ

filiififii (1), fifiaifl ”IR-2‘ $000052 500ml 2427x009. $1J53i71<m§¥§~2fi

(2), EHEAE (1) in (2) 9%; bnmfifii 1000m1, flnim‘gflflifififi‘ PH

30500-70. ~00 {3%. fiié. i013. igfifiifi. fiifi, $330 NEED

ififiififl 11

aimufiafilzmflib 1000ml E’afiifiifl

magawe 10g

fifiagfiéfifififi 2.5 g

B 50015.5 10g

0.1N HCl :32 NaOH iii
$$E 5g

3132?ng 2501111

7k fifii 1000m]

1924?: fibifi'ttflfilfiaaézfiB-Ffififififiaiifiajw. $002510? (1),
fififiigmfiim fimfifi 5001nlé‘E7kflé‘, filijzykfifléimfi (2), 4%???
Hi (1) in (2) 9E%, bumfifiéi 1000m1, 00003200900100? PHja 5.0.7.0,
00mg, fig. Hm, fiifinfif‘é‘fi. 6%. #6130 Na:

$150150 12

flijiwfiflifiiflfljb 1000ml mfifiifi)

Wflglfle . 10g

fiEF‘Eflififi‘FW 2.5 g

000%? 3g

awm 9g

0.1N H032 NaOH 1.3%

#571193 5 g

7k fifii 1000m1
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E‘zflz‘: fiiéziiflifii‘fifik (511m WU, gfl: fififithfidfifiifi‘gfi

fifi‘fi’a fififiéfiix iwm mam/:2 800ml érfiykifié, ma mam

Nam, ififiWJcBfiIZESZflfi. mmfifii loooml, 11116232111ng

fiPHjbso—m. :‘E’fla WEE/31% fig. fin, fiififlfiifii. 6%, 13%

Ni.

EEWJ 13

simiaamww: 1000ml Wéfififi)
WEEBE’Q ' 10g

¥§$g£$éfiififi ' 215 g

fifififlam 2 g

Egg-543% _ 55 g

0.1N HCl 22 NaOH iii

XEE? 5 g

Earl? 250ml

71K fifiéi lOOOm]

EMF: flfiifliififiifi¥fi4t (511m mm. m; fifiifitfiffimfifiagfi
imam Hana—9411 Ema mam 800ml 217mg, ma mmm‘z

7mm, fififififikflfliéfi'fiZfié, bufldfifii 1000ml. fluméflfiiififiifi

"fi‘PHj’qSD-IO, 151557, Wié‘i fig fin, iféfiufigfi. 51%. $3361

A)?“

mm 14

fifimmwmyg 1000m1 mififlifi)

Egg/g 4g

931% 80 g

HEW TR-2 2 g

0.1N HCl Eli NaOH 532%

3.43135? 5 g

EZZEE 3501111

7K fifiE lOOOml
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fifi:fififi&flfii%\ME‘fififlnynfifififmfi¢fiéfi
M,E%fififiT%EMAflmmé.fi%EHMMLflfiflofiW.ME

fififififi%PHfismm,fifi;mifii.fifi.fim,fififififi.

Efi.fi%.Afio

iflflls

fitfi(ufiflfiifiiiflfiy 1000m1 H‘Jifiififi)

Bfl%%’fi 4 g

mfififififi Wg

.fififi 2g

0.1N HC] E32 NaOH iii

fimfi 5g

fiaifig 350ml

7K ‘ fifii lOOOml

fifi:fifififlflfiifixWfififififi‘fififixfimfifmfi¢fi

éfifl,EEEfifiTfiEMAfimflé,fifiimmm,flfixmwk

MEfififimfifipHfiimm.flfl.ME@E,E%,ED,fififii

§.@%.m%,A¢D
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[EWEEEEEEEEEEEEE {513mg
Efiigflffifii

% Efii‘t‘i 9/12 EEEPZSXQE
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Attorney Docket No. 35401-716201
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: CARTT, Steve et al. Group A11 Unit: 1612

Serial Number: 12/413,439 Examiner: Milligan, Adam

Filing or 371 (c) Date: 2009-03-27 CONFIRMATION NO: 9049

Title: ADMINISTRATION

OF

BENZODIAZEPINE

COMPOSITIONS 

FILED ELECTRONICALLY ON: January 11, 2017

Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR§ 1.97

Commissioner for Patents:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated

below.

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.

Attorney Docket No. 35401-716201 8857453
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A. IXI 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 __

IXI (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. D 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 __

D a fee of $180.00 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.

Attorney Docket No. 35401-716201 8857453
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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 __

I:I 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.

3
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I. IXI Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $0.00 and charge any additional fees or credit any overpayment associated with this

communication to Deposit Account No. 23-2415 {Docket No.35401-7l6.2011.

 

Respectfiilly submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: January 11: 2017 By: /Matthew V. Grumbling/

Matthew Grumbling, Reg. No. 44,427

650 Page Mill Road

Palo Alto, CA 94304-1050

(650) 493-9300
Customer No. 21971

Attorney Docket No. 35401-716201 8857453
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- 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.
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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)|:l This action is FINAL. 2b)|ZI 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) 20 22-24 27-36 40-45 and 48-54 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) 20 22-24 27-36 40-45 and 48-54 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
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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:
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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.
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Application/Control Number: 12/413,439 Page 2

Art Unit: 1612

The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

A request for continued examination under 37 CFR 1.114, including the fee set

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

1/10/2017 has been entered.

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.
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Application/Control Number: 12/413,439 Page 3

Art Unit: 1612

Claim Rejections - 35 USC § 1 12

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 20, 22-24, 27-36, 40-45 and 48-54 are rejected under 35 U.S.C. 112

(pre-AIA), second paragraph, as being indefinite for failing to particularly point out and

distinctly claim the subject matter which the applicant regards as the invention.

Specifically, “treating seizure, protecting against seizure, reducing or ameliorating the

intensity of seizure, reducing or ameliorating the frequency of seizure, and/or preventing

occurrence or re-occurrence of seizure” is considered to be unclear based on the

recitation of “and/or". It is unclear whether the method must meet all the recited

functions as implied by “and” or if meeting any of the recited functions is sufficient to

meet the recited method as implied by “or” language. Further, based on the current

claim language of “A method of intranasal administration of a benzodiazepine drug for

treating seizure...”, it is unclear whether it is the benzodiazepine drug which is required

to be responsible for the treatment or the method as a whole. Clarification is requested.
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Application/Control Number: 12/413,439 Page 4

Art Unit: 1612

Claim Rejections — 35 us. C. § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as

set forth in section 102 of this title, if the differences between the subject matter sought to be patented

and the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere 00., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner

to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or

(g) prior art under 35 U.S.C. 103(a).

Claims 20, 22-24, 27-36, 40-45 and 48-54 stand rejected under 35 U.S.C.

103(a) as being unpatentable over Lehat (lntranasal midazolam for childhood seizures,
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Application/Control Number: 12/413,439 Page 5

Art Unit: 1612

The Lancet, vol.352, August 22, 1998 — See IDS dated 10/29/2013) in view of Sonne

(U.S. 6,193,985- See IDS dated 9/16/2009) and Meezan (U.S. 2006/0046962).

Lehat teaches diazepam is widely used to treat acute seizures in adults and

children and that intranasal administration of benzodiazepine compounds has been

demonstrated as an effective way to manage acute childhood seizures (Abstract).

Lehat does not teach suitable excipients for the formulation.

Sonne teaches tocopherol compositions for the delivery of biologically active

agents which are only sparingly soluble in water (col. 1, lines 7-13), such as diazepam

(col. 1, lines 7-14). One particular nasal formulation contains 5g of diazepam, 44 g

Tenox GT2 (70% tocopherol), 5 g Vitamin E TPGS (glycol), 1.45 g Pluronic and 0.1g

benzalkonium chloride (example 1 at col. 7, lines 32-45). In preparing the formulation,

the ingredients are heated slowly until a homogeneous phase is achieved (Sonne also

teaches that co-solvent such as ethanol, benzyl alcohol, sesame oil or propylene glycol

can be used in order to optimize the formulations bioadhesion, sprayability and viscosity

(col. 6, lines 47-53). When ethanol is used in the formulations, it may be used in an

amount of about 11% by weight of the formulation (See example 3 at col.8, lines 28-43).

When sesame oil is used, it may be used in an amount of about 44% (example18,

col12, lines 37-51) or about 60% (example 16 at col.12, lines 10-17). d-tocopherol may

be used in amounts of 20 to 99.9% (col.5, lines 56-61). The active ingredient should be

present in an amount of 0.001% to 40% (col.5, lines 55-61). Diazepam may be present

at about 5% by weight (example 11 at col. 11, lines 1-13). Preservative as well as odor

masking compounds may be included in the (col.7, lines 4-12). The composition may be
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Application/Control Number: 12/413,439 Page 6

Art Unit: 1612

in the form of a spray formulation (col. 6, lines 28-35). In general, about 100uL can be

administered to the nose at a time (col.7, lines 25-30). Sonne teaches that the

“compositions of the invention may be used directly as a solution of bioactive agents in

the tocopherol solvent” (col.3, lines 60-61) and that the "[v]iscosity can be reduced by

the addition of co-solvents such as ethanol (col.3, lines 65-66). Sonne teaches that

“transmucosal delivery is preferred" (col.3, line 54) and "[n]asal...administrations are

particularly preferred" (col.3, lines 58-59). The compositions of the invention may

contain from 1-99.99°/o tocopherol (col.5, lines 55-57). Sonne also teaches that a co-

solvent such as ethanol can be used in order to optimize the formulations bioadhesion,

sprayability and viscosity (col. 6, lines 47-53).

Sonne does not teach the surfactant is an alkyl glycoside.

Meezan teaches that alkyl glycosidase is an absorption enhancing surfactant for

drug administration (11150). Specifically, Meezan demonstrates that the addition of

0.25% of alkyl glycoside can increase drug absorption from about 3% bioavailabilty to

about 90% bioavailability when the drug is administered via a nasal spray. Meezan

further teaches that the active ingredient for the nasal spray may be in the form of

nanoparticles (1163).

Meezan does not teach using a benzodiazapine active ingredient.

It would have been obvious to one of ordinary skill in the art treating seizures as

taught by Lehat to administer the benzodiazepine in the composition taught by Sonne to

improve benzodiazepine solubility. Further, it would have been obvious to one of skill in
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Application/Control Number: 12/413,439 Page 7

Art Unit: 1612

the art administering the nasal spray formulation of Sonne to use the surfactant taught

by Meezan to improve the bioavailability of drug administered via a nasal spray.

Applicants present the following arguments against the rejection.

Applicants argue that Sonne does not suggest that surfactants could be used to

increase absorption or bioavailability of a drug. Because Sonne suggests tocopherols

may serve to increase absorption or bioavailability of a drug, “Sonne teaches away from

combining tocopherol and alkyl glycosides, presumably because tocopherol already

serves to increase bioavailability of a drug” (Argument at p.8, lines 2-4).

Examiner disagrees. Sonne explicitly teaches “[t]o optimize the stability of the

emulsions, it may be appropriate to add surfactants such as Vitamin E TPGS

poloxamers (eg. Pluronic.RTM.), cetearyl glucoside, polysorbates or sorbitan esters of

fatty acids, or any of the other surfactants well known in the art” (col.6, lines 54-58).

Given an explicit teaching to include a surfactant, there is no reason for one of skill in

the art to be taught away from including a surfactant. Accordingly, the rejection is

maintained.

Applicants previously argued that Sonne teaches away from the instantly claimed

method by stating that bioactive agents dissolved in tocopherol solvents create viscous

solutions such that "the viscosity may be too high for certain applications, for example to

achieve a sprayable formulation for nasal application." Sonne does teach that the

viscosity can be reduced by the addition of co-solvents such as ethanol...but this is less
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Application/Control Number: 12/413,439 Page 8

Art Unit: 1612

desired since solutions of this type tend to be irritating to certain mucosal tissues”.

Though Sonne does not teach which types of tissue may be irritated by alcohol, Sonne

presents ethanol containing formulations only for oral and rectal administration, not for

intranasal administration. Thus, Applicants request the rejection be withdrawn.

Examiner disagreed. A reference may be relied upon for all that it would have

reasonably suggested to one having ordinary skill the art, including non-preferred

embodiments. Merck & Co. v. Biocraft Laboratories, 874 F.2d 804, 10 USPQZd 1843

(Fed. Cir.), cert. denied, 493 U.S. 975 (1989). Here, while ethanol addition is not listed

as a most preferred method for viscosity reduction, it is taught as a suitable method for

such. A prior art reference must be considered for all that it teaches or suggests to one

of ordinary skill in the art. It should not be limited to the exemplary formulations. It is

further noted that nasal formulations are not limited to sprays, which may require higher

amounts of ethanol, but can be in the form of drops, which can be more viscous.

Applicants previously argues that no exemplary formulations of Sonne teach the

presence of ethanol and nasal administration. Examiner previously cited to a rectal

formulation for providing an amount of ethanol, but has not given a reason why a

solution suitable for rectal administration would also be suitable for nasal administration.

Thus, the rejection should be withdrawn.

Examiner disagreed. Sonne teaches that the compositions may be administered

to mucosal membranes, for example in the nose or rectum (col.3, lines 54-59). In fact,

nasal and rectal administrations are particularly preferred (ld.).
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Application/Control Number: 12/413,439 Page 9

Art Unit: 1612

Applicants previously argued that the “consisting of" language excludes other

components, such as those required to form separate phases, such as in an emulsion.

Thus, the combination of Sonne and Meezan would not have suggested the instantly

claimed subject matter.

Examiner disagreed. Sonne teaches that tocopherols and derivatives thereof are

excellent solvents for drugs which are substantially insoluble or sparingly soluble in

water, whilst at the same time having a very low irritative potential for mucosal tissues

(col.2, lines 54-58). The compositions of the invention may be used directly as solutions

of the bioactive agent in the tocopherol solvent (col.3, lines 60-61). However such

solutions are viscous, and the viscosity may be too high for certain applications, for

example to achieve a sprayable formulation for nasal application (col.3, lines 62-64). To

increase viscosity, co-solvents such as ethanol can be added (col.3, lines 65-67). Since

ethanol can be irritating to certain mucosal tissue, Sonne alternatively teaches

emulsification as a means to lower viscosity (col.4, lines 1-2). Thus, Sonne teaches

three formulating alternatives, (1) high viscosity, (2) co-solvent (i.e. ethanol) addition

and (3) emulsification. The high viscosity teaching and the co-solvent teaching render

obvious the instantly recited claims.
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Application/Control Number: 12/413,439 Page 10

Art Unit: 1612

Nonstatutory Double Patenting

The nonstatutory double patenting rejection is based on a judicially 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 20, 22-24, 27-36, 40-45 and 48-54 stand provisionally rejected on the

ground of nonstatutory double patenting as being unpatentable over claim 23, 25-30,

33-56 and 60-65 of copending Application No. 14/527,613 (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 components recited in the copending application.

Applicants state they will consider filing a terminal disclaimer over the copending

application when present claims are found otherwise allowable.

Accordingly, the rejection is maintained.
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Application/Control Number: 12/413,439 Page 11

Art Unit: 1612

Conclusion

No claims are allowed.

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)272-0580. 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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Serial No. 12/413,439

WSGR Reference No. 35401-71620]

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Group Art Unit: 1612

Inventor(s): Steve Cartt, et al. Examiner: Adam C. Milligan

Serial No.: 12/413,439 Confirmation No.: 9049

Filed: March 27, 2009 Customer No.: 21971

Title: ADMINISTRATION OF

BENZODIAZEPINE COMPOSITIONS   
FILED ELECTRONICALLY ON JUNE 28, 2017

RESPONSE TO OFFICE ACTION

Commissioner for Patents

Mail Stop: Amendment
PO. Box 1450

Alexandria, VA 223 13— 1450

Commissioner:

This Amendment is submitted in response to the Office Action dated March 30, 2017.

The Commissioner is authorized to charge any additional fees which may be required to Deposit

Account No. 23—2415 (Docket No. 35401—716201).

Amendments to the Claims begin on page 2.

Remarks begin on page 7.
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CLAIMS

Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in this

application. The following amendments do not constitute an admission regarding the

patentability of the amended subject matter and should not be so construed. Applicants reserve

the right to pursue the subject matter of the Withdrawn/canceled claims in this or any other

appropriate patent application.

Listing of Claims:

1— l9. (Canceled).

20. (Currently Amended) A method of intrauasal—adtnutistratiou—of—a—ben-zod-ia-zepuaedtu-g

tot treating seizure, ptoteetmg—agatnst—seizure, reducing the intensity of seizure, or

ameliorating the intensity of seizure, reduotn—g—or—amehotatm—g—thufirequenoyof—seizute,

audtor—pteventin-g—oeeu-rreneeor—rooeeurreneeot—seiz—ute in a human patient with a

seizure disorder, said method consisting of:

 

administering to one or more nasal mucosal membranes of said patient a pharmaceutical

nasal spray solution, said pharmaceutical nasal spray solution consisting of;

(a) l to 20 mg of a benzodiazepine drug,

(blone or more natural or synthetic tocopherols or tocotrienols in an amount from about

30% to about 95% (W/W),

(clone or more alcohols or glycols in an amount from about 10% to about 70% (W/W),

and

(QLabout 0.01 % (W/V) to about 1 % (W/V) of one or more alkyl glycosides.

2l. (Canceled).

22. (Canceled).

_ 2 _
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23. (Previously Presented) The method of claim 20, wherein said 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, or any

pharmaceutically—acceptable salts thereof, and any combinations thereof.

24. (Previously Presented) The method of claim 23, wherein said benzodiazepine drug is

diazepam, or a pharmaceutically—acceptable salt thereof.

25. (Canceled)

26. (Canceled)

27. (Previously Presented) The method of claim 20, wherein said one or more natural or

synthetic tocopherols or tocotrienols are selected from the group consisting of: 0t-

tocopherol, B—tocopherol, y—tocopherol, 5—tocopherol, d—tocotrienol, B— tocotrienol, y—

tocotrienol, 5— tocotrienol, tocophersolan, any isomers thereof, any esters thereof, any

analogs or derivatives thereof, and any combinations thereof.

28. (Previously Presented) The method of claim 20, wherein said 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. (Previously Presented) The method of claim 20, wherein said 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. (Currently Amended) The method of claim 20, wherein said benzodiazepine drug is

present in said pharmaceutical solution in a concentration from about 1 mg/mL to about

600 mg/mL.

_ 3 _
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31. (Currently Amended) The method of claim 30, wherein said benzodiazepine drug is

present in said pharmaceutical solution in a concentration of from about 10 mg/mL to

about 250 mg/mL.

32. (Currently Amended) The method of claim 3 1, wherein said benzodiazepine drug is

present in said pharmaceutical solution in a concentration of from about 20 mg/mL to

about 50 mg/mL.

33. (Currently Amended) The method of claim 20, wherein said one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, are present in said

pharmaceutical solution in an amount from about 45% to about 85% (w/w).

34. (Currently Amended) The method claim 33, wherein said one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, are present in said

pharmaceutical solution in an amount from about 60% to about 75% (w/w).

35. (Currently Amended) The method of claim 20, wherein said one or more alcohols or

glycols, or any combinations thereof, are present in said pharmaceutical solution in an

amount from about 15% to about 55% (w/w).

36. (Currently Amended) The method of claim 35, wherein said one or more alcohols or

glycols, or any combinations thereof, are present in said pharmaceutical solution in an

amount from about 25% to about 40% (w/w).

37. (Canceled)

38. (Canceled)

39. (Canceled).

40. (Currently Amended) The method of claim [[38]] E, wherein said pharmaceuticath

aeeeptable spta—y for—mutation solution has a volume of from about 10 uL to about 200 uL.
 

_ 4 _
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41. (Previously Presented) The method of claim 40, wherein said administration of said

pharmaceutical solution consists of spraying at least a portion of the therapeutically

effective amount of the benzodiazepine into at least one nostril of said patient.

42. (Previously Presented) The method of claim 40, wherein said administration of said

pharmaceutical solution consists of spraying at least a portion of the therapeutically

effective amount of the benzodiazepine into each nostril of said patient.

43. (Previously Presented) The method of claim 40, wherein said administration of said

pharmaceutical solution consists of spraying a first quantity of said pharmaceutical

solution into a first nostril, spraying a second quantity of said pharmaceutical solution

into a second nostril, and optionally after a pre—selected time delay, spraying a third

quantity of said pharmaceutical solution into said first nostril.

44. (Previously Presented) The method of claim 40, wherein said administration of said

pharmaceutical solution consists of spraying a first quantity of said pharmaceutical

solution into a first nostril, spraying a second quantity of said pharmaceutical solution

into a second nostril, after a pre—selected time delay, spraying a third quantity of said

pharmaceutical solution into said first nostril, and optionally after a pre—selected time

delay, spraying at least a fourth quantity of said pharmaceutical solution into the second

no stril.

45. (Previously Presented) The method of claim 43, wherein said nasal administration of

said pharmaceutical solution begins at any time before or after onset of symptoms of a

disorder which may be treatable with said pharmaceutical composition.

46. (Canceled).

47. (Canceled).

48. (Currently Amended) The method of claim 20, wherein said pharmaceutical solution

consists of diazepam, vitamin E, ethanol: and said alkyl glycoside.

_ 5 _
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49. (Previously Presented) The method of claim 48, wherein said alkyl glycoside is dodecyl

maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose

distearate, or a combination of two or more thereof.

50. (Previously Presented) The method of claim 49, wherein said alkyl glycoside is dodecyl

malto side.

51. (Previously Presented) The method of claim 20, wherein said pharmaceutical solution

consists of 1—20 mg diazepam, 45 % (w/w) to 85 % (w/w) vitamin E, 15% (w/w) to 55 %

(w/w) of a combination of ethanol and benzyl alcohol, and 0.01 % (w/v) to 1 % (w/v) of

alkyl glycoside.

52. (Previously Presented) The method of claim 51, wherein said alkyl glycoside is dodecyl

maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose

distearate, or a combination of two or more thereof.

53. (Previously Presented) The method of claim 52, wherein said alkyl glycoside is dodecyl

malto side

54. (Currently Amended) The method of claim 35, wherein said one or more alcohols or

glycols, or any combinations thereof, are present in said pharmaceutical solution in an

amount from about 25% to about 55% (w/w).

55. (New) A method of treating seizure, reducing the intensity of seizure, or ameliorating the

intensity of seizure, in a human patient with a seizure disorder, said method consisting of:

administering to one or more nasal mucosal membranes of said patient a pharmaceutical

nasal spray solution, said pharmaceutical nasal spray solution consisting of:

(a) 1 to 20 mg of a diazepam,

(b) one or more natural or synthetic tocopherols or tocotrienols in an amount from 30% to

95% (w/w),

(c) one or more alcohols in an amount from 10% to 70% (w/w), and

_ 6 _
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(d) 0.01 % (w/V) to l % (w/V) of one or more alkyl glycosides.

56. (New) The method of claim 55, wherein said one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, are present in said

pharmaceutical solution in an amount from 45% to 85% (w/w).

57. (New) The method claim 55, wherein said one or more natural or synthetic tocopherols

or tocotrienols, or any combinations thereof, are present in said pharmaceutical solution

in an amount from 60% to 75% (w/w).

58. (New) The method of claim 55, wherein said 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.

59. (New) The method of claim 5 8, wherein said one or more alcohols are present in said

pharmaceutical solution in an amount from 15% to 55% (w/w).

60. (New) The method of claim 58, wherein said one or more alcohols are present in said

pharmaceutical solution in an amount from 25% to 40% (w/w).

61. (New) The method of claim 5 8, wherein said alkyl glycoside is dodecyl maltoside.

62. (New) The method of claim 61, wherein said one or more alcohols are present in said

pharmaceutical solution in an amount from 15% to 55% (w/w).

63. (New) The method of claim 61, wherein said one or more alcohols are present in said

pharmaceutical solution in an amount from 25% to 40% (w/w).

_ 7 _
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REMARKS

Claims 20, 23, 24, 27—36, 40—45, and 48—63 are currently pending (“Pending Claims”).

Claims 1—19, 21, 22, 25, 26, 37—39, 46, and 47 are cancelled. Claims 20, 30—36, 40, 48, and 54

are currently amended. Claims 55—63 are newly presented. Applicants respectfully request that

the present amendment be entered, and request prompt examination of the present application.

No new matter is presented by any amendment made herein.

Re'ection under 35 U.S.C. 112 Second Para ra h

The Office Action rejected claims 20, 22—24, 27—36, 40—45, and 48—54 under 35 U.S.C.

§ 112, second paragraph, as allegedly indefinite. Applicants traverse this rejection for at least the

reasons stated herein.

As Applicants understand the Office Action, the rejection is based on the alleged

ambiguity of the phrase “treating seizure, . . . reducing or ameliorating the frequency of seizure,

and/or preventing occurrence or re—occurrence of seizure.” Applicants have amended claim 20 to

change “and/or” to “or,” and to further clarify the claim. As amended, the pertinent part of the

claims read “treating seizure, reducing the intensity of seizure, or ameliorating the intensity of

seizure . . . .” Applicants submit that one of ordinary skill in the art would be able to determine

the meaning of this phrase with reasonable certainty. For at least these reasons, Applicants

request withdrawal of the rejection under § 112, Second Paragraph.

Rejection under 35 U.S.C. § 103 1a!

The Office Action rejected claims 20, 22—24, 27—36, 40—45, and 48—54 under 35 U.S.C.

§ 103(a) as allegedly unpatentable over Lahat (Intranasal midazolam for childhood seizures, The

Lancet, vol. 352, August 22, 1998), in view of Sonne (U.S. 6,193,985) and Meezan (U.S.

2006/0046962). Applicant traverses this rejection, at least for the reasons set forth herein.

Claims 20 and 55, which are illustrative of the Pending Claims, read as followslz

20. A method of treating seizure, reducing the intensity of seizure, or ameliorating the

intensity of seizure, in a human patient with a seizure disorder, said method consisting of:

1 Markings to show changes have been removed.

_ g _
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administering to one or more nasal mucosal membranes of said patient a pharmaceutical

nasal spray solution, said pharmaceutical nasal spray solution consisting of:

(a) l to 20 mg of a benzodiazepine drug,

(b) one or more natural or synthetic tocopherols or tocotrienols in an amount from

30% to 95% (w/w),

(c) one or more alcohols or glycols in an amount from 10% to 70% (w/w), and

(d) 0.01 % (w/V) to l % (w/V) of one or more alkyl glycosides.

55. A method of treating seizure, reducing the intensity of seizure, or ameliorating the

intensity of seizure, in a human patient with a seizure disorder, said method consisting of:

administering to one or more nasal mucosal membranes of said patient a pharmaceutical

nasal spray solution, said pharmaceutical nasal spray solution consisting of:

(a) l to 20 mg of a diazepam,

(b) one or more natural or synthetic tocopherols or tocotrienols in an amount from

30% to 95% (w/w),

(c) one or more alcohols in an amount from 10% to 70% (w/w), and

(d) 0.01 % (w/V) to l % (w/V) of one or more alkyl glycosides.

As can be seen in representative claims 20 and 55, all the Pending Claims require

administration of a pharmaceutical nasal spray solution to the nasal mucosal membranes,

wherein the solution consists of only the ingredients recited in the claims, and specifically

contains from 10% to 70% (w/w) of one or more alcohols or glycols (claims 20 et seq.) or one or

more alcohols (claims 55—63). The combination of Lahat, Somme, and Meehan et al. (“the

References”) fails to teach the claimed method, at least because:

1. None of the References teach intranasal administration of a pharmaceutical

solution containing alcohol at any concentration.

2. None of the References teach administration to any tissue of a pharmaceutical

solution containing alcohol at a concentration of 10% to 70% gw/w).

3. The combination of references suggests that administration of a pharmaceutical

solution containing alcohol would irritate the nasal mucosa. Thus, the combination of references

teaches away from intranasal administration of a solution containing 10% to 70% alcohol (w/w).

The Office Action does not allege, and Applicant submits that it is not the case, that

either Lahat or Meezan et al. teach administration to the nasal mucosa of a pharmaceutical

solution containing any benzodiazepine in combination with any concentration of alcohol. Thus,

two of the three cited references teach nothing regarding administration, let alone intranasal

_ 9 _
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administration, of pharmaceutical compositions containing alcohol. Further, neither reference

suggests that intranasal administration of 10% to 70% alcohol would be tolerated.

Sonne also fails to teach intranasal administration of a solution containing alcohol at any

concentration, let alone at a concentration of lO—70% (w/w) alcohol. While Sonne does teach

that ethanol may be used as a co—solvent to reduce viscosity, Sonne also teaches that ethanol is

irritating to “certain mucosal tissues,” without specifying which mucosal tissues are irritated by

ethanol. See Sonne, 3:65—68. Thus, Sonne fails to teach which mucosal tissues would tolerate

ethanol, or at what concentrations. Importantly, Sonne provides no general teaching of which

ethanol concentrations or ranges of ethanol concentrations may be administered to any mucosal

tissue. Without such general teaching, one of ordinary skill in the art would have to rely on the

examples to determine: (1) which mucosal tissues tolerate ethanol; and (2) what concentrations

of ethanol are tolerated by those tissues.

Sonne provides m example in which fly formulation containing fly concentration of

ethanol greater than 7.5% is administered to any tissue. Thus, Sonne fails to provide a teaching,

suggestion, or motivation to administer a formulation containing 10% to 70% (w/w) ethanol to

any tissue. One of ordinary skill in the art would not have had a reasonable expectation that

administration of such a formulation to the nasal mucosa would yield a successful therapy,

because Sonne 3:65—68 suggests that ethanol is irritating to certain mucosa, never teaches

intranasal administration of any concentration of ethanol, and fails to teach administration of

10% to 70% (w/w) ethanol solutions to any mucosal tissues.

Sonne further fails to teach a single example of administration of alcohol, My

concentration, to the nasal mucosa. Examples 1, 2, 8, 9, 10, ll, 15, l6, 17, 18, and 19 teach

formulations for intranasal administration. None of the intranasal formulations contains any

ethanol. Again, it is noted that these examples are the only guidance one of ordinary skill in the
 

art would find in Sonne regarding intranasal formulations. Given the general admonition of

Sonne 3:65—68 that ethanol is irritating to some mucosal tissues, and the lack of even a single

example of an intranasal solution containing any ethanol, one of ordinary skill in the art would

have reasonably concluded that the nasal mucosa is a tissue that is irritated by ethanol, and

would have thus concluded that intranasal administration of the recited formulations, which

contain alcohol of 10% to 70% (w/w), would not succeed as a therapeutic method.

_ 10 _
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Furthermore, Examples 1, 2, 8, 9, 10, 15, 17, and 19 are emulsions (contain water);

Example 11 contains triacetin; and Examples 16 and 18 require 59.9% and 44.5% sesame oil,

respectively, whereas the formulations recited in the instant claims exclude such additional

ingredients. Thus, Sonne fails to teach intranasal administration of a pharmaceutical formulation

“consisting of ’ the ingredients recited in the claims. One of ordinary skill in the art would have

understood Sonne to teach in the direction of intranasal formulations containing water, triacetin

or sesame oil, and away from intranasal formulations containing 10% to 70% (w/w) alcohol.

While Sonne does teach administration of ethanol—containing formulations to other

mucosal tissues, namely the rectum (Example 3), and the mouth (Examples 5, 12, and 14), in

each case the formulation applied to the mucosal tissue is less than 10% (w/w) ethanol.

Specifically, in each of Examples 3, and 5, the described emulsion contains only 5% (w/w)

ethanol; and in Examples 12 and 14 the described solutions contain only 5% and 7.5% (w/w)

ethanol, respectively. Thus, Sonne provides absolutely no teaching of administration of a

formulation containing 10% to 70% (w/w) alcohol to any mucosal tissue, let alone the nasal

mucosa. Given the general teaching of Sonne 3:65 —68 regarding the irritant effect of ethanol, and

the absence of any teaching that higher concentrations would be tolerated, one of ordinary skill

in the art would have avoided ethanol concentrations higher than those exemplified, out of

concern that such higher concentrations would be irritating.

As the combination of Lahat, Sonne, and Meezan fails to teach or suggest intranasal

administration of a solution containing 10% to 70% (w/w) alcohol, and in fact suggests that such

administration would not be tolerated, one of ordinary skill in the art would not have found the

Pending Claims obvious in light of these references.

Furthermore, Applicants note that claims 35, 51, 59, and 62 require 15% to 55% (w/w)

alcohol; and claims 36, 54, 60, and 63 require 25% to 40% (w/w) alcohol. None of the

references applied in the Office Action teaches 15 % to 55% (w/w) or 25% to 40% (w/w) alcohol.

Thus, the reasoning set forth above applies especially strongly to these claims, as Sonne

generally teaches that ethanol is irritating to mucosal tissues, and fails to teach any formulation

having an ethanol concentration within these recited ranges. Applicants submit that claims 35 ,

36, 51, 54, 59, and 60—63 are patentable over the combination of Lahat, Sonne, and Meezan for at

least the reasons stated above, with respect to claims 20 and 55, and for at least the additional

_ 11 _
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reasons that Sonne’s admonition at 3:65—68 regarding ethanol’s irritating effects in some mucosal

tissues would have discouraged those skilled in the art from administering formulations

containing such high concentrations of alcohol as high as 15% or 25% (W/W) to the nasal

mucosa.

Provisional Nonstatutory Double Patenting Rejection

The Examiner provisionally rejected claims 20—24, 27—36, 38 and 40—53 under the

judicially created doctrine of obviousness—type double patenting as allegedly being unpatentable

over claims 23, 25—30, 33—56 and 60—65 of co—pending U.S. Patent Application No. 14/527,613.

Applicant requests that the rejection be held in abeyance until allowable subject matter is

indicated. Applicant Will consider filing a terminal disclaimer at that time. In View of the

remarks and amendments submitted herein, Applicant believes that the application is in

condition for allowance and such action is earnestly solicited.

_ 12 _
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CONCLUSION

Applicants believe that the application is in condition for allowance and respectfully

solicit the Examiner to expedite prosecution of this patent application to issuance. Should the

Examiner have any questions, or should there be any remaining issues of a minor or purely

formal nature that may be readily disposed of through a supplemental amendment, or Examiner’s

amendment, Applicants encourage the Examiner to telephone the undersigned at 858—350—2367.

Applicants hereby authorize the Commissioner to charge any additional fees which may

be required, including petition fees and extension of time fees, to Deposit Account No. 23—2415

(Docket No. 35401—716201).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

A Professional Corporation

Date: June 28 2017 By: /Raj J. Advani/
 

Raj J. Advani

Reg. No. 52,543

650 Page Mill Road

Palo Alto, CA 94304

Direct Dial: (858) 350—2367
Customer No. 021971
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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.)

 
1 34550_716_201_Response.pdf 34788e6ae523be82e529e440b47595d02e

29e50d
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Multipart Description/PDF files in .zip description

—mn

——-

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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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

STATEMENT BY APPL'CANT
(Use as many sheets as necessary)

m.2111 Adam c
Attorney Docket Number

U. S. PATENT DOCUMENTS

Examiner Cite D t N b Publication Date Name of Patentee or Pages, Columns, Lines, Wherelnitials* ocumen um er MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear

Number-Kind Codez (”km")

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
' ' * . Date Applicant of Cited Document Where Relevant Passages

1 MM-DD-YYYY Or Relevant Figures Appear
 
Continued on next page

Examiner Date
Signature Considered

*EXAMINER: lnitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered lnclude copy of this form with next communication to applicant. Applicant’s unique citation designation number (optional). See Kinds Codes of USPTO Patent
Documents at www. usgto.gov or MPEP 901. 04. Enter Office that issued the document, by the two- letter code (WIPO Standard ST.3). For Japanese patent documents, the

indication of the year of the reign of the Emperoremust 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. Applicant 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

STATEMENT BY APPLICANT —612 ’
(Use as many sheets as necessary) _ . .

—I 1111_an Adam C.
Attorney Docket Number 35401 -71 6 201

NON-PATENT LITERATURE DOCUMENTS

Examiner Include name ofthe author(in CAPITAL LETTERS),titIe of the artic|e(when appropriate), title of
|nitia|s* . the item (book,magazine,journal,seria|,symposium,cata|og,etc.),date,page(s),vo|ume-issue

number(s),publisher, city and/or country where published.

Japanese Patent Application No. 2014-515967 Office Action dated April 24, 2017.

US. Patent Application No. 13/371 ,274 Office Action dated April 10, 2013.

US. Patent Application No. 13/371,274 Office Action dated September 26, 2012.

US. Patent Application No. 14/152,686 Office Action dated August 25, 2015.

US. Patent Application No. 14/152,686 Office Action dated December 31, 2014.

US. Patent Application No. 14/152,686 Office Action dated July 5, 2016.

US. Patent Application No. 14/527,613 Office Action dated April 21, 2017.

US. Patent Application No. 14/948,041 Office Action dated June 20, 2017.

 N

  
Examiner Date
Signature Considered

*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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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401 —71 6.201

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

U5Dl$l

_

AQUESTIVE EXHIBIT 1007 page 3340

Description Fee Code Quantity 
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- - . Sub-Total in

SOSNISSION INFORMATION OISOIOSOIIESINI 28OO -n90n
Total'In USD (S) 
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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: 
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

633331

US13371274_OA_1OAPR2013.Non Patent Literature
pdf 98e6147aa1685bf131e7f97868f4dc21129a

95bd.I
a”.oq3W =-oF:

697011

US13371274_OA_26SEPT2012.Non Patent Literature
pdf badcf75161ed8ee3f0dOac0cd7566f9992ce

b3cd-
a”.oqEW =-oE

508367

US14152686_OA_25AUG2015.Non Patent Literature
pdf fabfZacacSS156435716ff5f242c71fab4173

f2

9'.c: ..53 W =- c:5!

1189514

US14152686_OA_31DEC2014.Non Patent Literature
pdf 283d3c347ff0eb72049ac1998c8e6e595b5 '

c1 d4- -
a”.c: ..53 W =- c:E!

277334

US14152686_OA_05JUL2016.Non Patent Literature
pdf ed94eee6dc94300c4d7de346e4aB4836afb

e4f1 1- -
a”.c: ..53 W =- c:E!

407325

US14527613_OA_21APR2017.Non Patent Literature
pdf b2e1258f6787830022f37d5eab96d7743b1

c62f0 -
Information:
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2681702

US14948081_OA_20JUN2017.Non Patent Literature
pdf 7723c67bb63c5230c39e937fi69a94e3d30

92d41

129360

JP2014515967_OA_ENG_24AP

Non Patent Literature R2017.pdf d41b3737caf16920c197111b30368353350
6387c

Information:

260514

35401—716—201.pdf ee79cd8330338843484c9e18316d0754d75
19e6e

Multipart Description/PDF files in .zip description

Document Description

Transmittal Letter

Information Disclosure Statement (IDS) Form (5808)

Fee Worksheet (SBO6) fee—info.pdf an1283530de6e2559bd4c8d073dbeed3fl
62d21
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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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Attorney Docket No. 35401-716201
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: CARTT, Steve et al. Group A11 Unit: 1612

Serial Number: 12/413,439 Examiner: Milligan, Adam

Filing or 371 (c) Date: 2009-03-27 CONFIRMATION NO: 9049

Title: ADMINISTRATION

OF

BENZODIAZEPINE

COMPOSITIONS 

FILED ELECTRONICALLY ON: June 28, 2017

Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR§ 1.97

Commissioner for Patents:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated

below.

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.

Attorney Docket No. 35401-716201 9253314
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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.

Attorney Docket No. 35401-716201 9253314
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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 __

I:I Copies of US. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are 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.

3

Attorney Docket No. 35401-716201 9253314
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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.35401-7l6.2011.

 

Respectfiilly submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: June 28 2017 By: /Raj Advani/

Raj Advani, Reg. No. 52543

 

650 Page Mill Road

Palo Alto, CA 94304-1050

(650) 493-9300
Customer No. 21971

Attorney Docket No. 35401-716201 9253314
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651 -0032

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.

PATENT APPLICATION FEE DETERMINATION RECORD Apeteettenet Docket Number Filing Date
Substitute tet Form PTO—875 12/413,439 03/27/2009 [I TO be Mailed

ENTITY: El LARGE IXI SMALL El MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

37CFR1.16a, b,or c

37CFR1.16k, i,or m

D EXAMINATION FEE

TOTAL CLAIMS , *
37 CFR1.16i ““1520:

INDEPENDENT CLAIMS , *
37 CFR1.16h ”W153:

If the specification and drawings exceed 100 sheets
Of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

06/28/2017 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE (0)AMENDMENT PAID FOR

Total (37 CFR , - HMme

lnde endent * - ”heMme

I:I Application Size Fee (37 CFR 1 .16(s))
AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16 i

Independent * - ”he
meme» _-_—

))El Application Size Fee (37 CFR 1 .16(s

)

PRESENT EXTRA

AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. LIE
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". SH EILA D. CHAPMAN
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3‘.
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection Of information is required by 37 CFR 1.16. 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, 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.

If you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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Attorney Docket No. 35401-716201

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Group Art Unit: 1612

Inventor(s): Steve Cartt, er al. Examiner: Adam C. Milligan

Serial No.: 12/413,439 Confirmation No.: 9049

Filed: March 27, 2009 Customer No.: 21971

Title: ADMINISTRATION OF

BENZODIAZEPINE COMPOSITIONS
  

FILED ELECTRONICALLY ON AUGUST 17, 2017

RE! [UEST FOR CORRECTION OF INVENTORSHIP IN A PATENT APPLICATION
UNDER 37 CFR 1.48

AND RE UEST FOR CORRECTED FILING RECEIPT

Mail Stop Amendment
Commissioner for Patents

PO. Box 1450

Alexandria, VA 223 13— 1450

Commissioner:

Applicant hereby requests that the inventorship be amended in the above—referenced

patent application pursuant to 37 C.F.R. §1.48(a).

IXI The Office is requested to amend the inventorship to ADD the following inventor:

Edward T. MAGGIO

In support of this Request, Applicant provides:

IXI (1) A Corrected Application Data Sheet in accordance with § 1.76 that

identifies each inventor by his or her legal name;

(2) IXI (3) The processing fee set forth in 37 C.F.R. § 1.17(i).
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Request for Correction of Inventorship under 37 CFR 1.48 Serial No.12/413,439

Attorney Docket No. 35401-716201

IXI (3) The processing fee set forth in 37 CFR. § 1.17(d).

IXI Fee Authorization. The Commissioner is hereby authorized to charge the above—

referenced fees totalingwand charge any additional fees or credit any overpayment

associated with this communication to Deposit Account No. 23—2415 (Docket No. 35401—

716.201).

Applicant requests that a corrected Filing Receipt be issued.

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

A Professional Corporation

Date: August 172 2017 By: /Raj J. Advani/

Raj J. Advani

Reg. No. 52,543

650 Page Mill Road

Palo Alto, CA 94304

(858) 350—2300
Customer No. 021971

924152071 _ 2 _
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Doc Code: PA..
PTO/AlA/82A (07-13)

Document Descrlptlon: Power Of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. 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/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

First Named Inventor Steve Cartt

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

—1e12
Adam c. Milligan

SIGNATURE of A- olicant or Patent Practitioner

/Raj J. Advani/ 2017-08-17

Name Raj J. Advani Eegiitrationum er

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of ] forms are submitted.

   
This collection of information is required by 37 CFR 1.131, 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, 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.

Ifyou need assistance in completing the form, call 1-8X6BfiWfi/efisfmfi11, 1007 page 3353
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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.: 12/413,439 Filed/Issue Date: March 27, 2009

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. D 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 , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1_ From: Steve Cartt et al. To: Hale Biopharma Ventures
 

The document was recorded in the United States Patent and Trademark Office at

Reel 022897 , Frame 0583 , or for which a copy thereof is attached.

2_ From: Steve Cartt et al. To: Hale Biopharma Ventures, LLC
 

The document was recorded in the United States Patent and Trademark Office at

Reel 042775 , Frame 0799 , 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 i007 page 3355
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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

Edward T. Maggio To: Hale Biopharma Ventures, LLC 

The document was recorded in the United States Patent and Trademark Office at

Reel027957 0603, 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.

/Raj J. Advani/ August 17, 2017
Signature Date

Raj J. Advani 52543
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.

AQUESTIVE EXHIBIT 1007 page 3357
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PTO/AiA/14 (11-15)
Approved 1131‘ use through 04/30/2017. Cit/1B 065100152

CORRECTED ADS U.S Patent and Trademark Oitice; U.8 DEPARTMENT OF COMMEPCE
Under the Paperwork Reduction A51011 995 110 {39130113 are required to respond to a 1:01'iectian 01infarmaiion 11111'13?13-1113011131115 3 vaiid CM 8 00111101 number.

Apeiieetien Bets Sheet 37 CFR ”136% —iAppiiceiisn Number 12/413,439

Tiiie 01" inventisn ADMiNiSTRATiON OF BENZODEAZEF’iNE COMPOSiTiONS

i______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The 13131311131311011 data sheet is pen sfihe provisions! 1311113r1131‘ovisisnai 11ppiie111ior1 for which it is; being submitted The 1011011111113 term contains the
t3ii3ii13g113pt1i13 1151113 arranged in 11 format 513111311‘i-ed by the United States Pets; 111 11111.11raider:-13rk Oftee 13s 111itiir1e1i in 37 {313R 1. 76

1 This s'seument may 131313111i31ets11 131e1‘t1sni13aiiy and submitted to the Office in 13111111011113 format using 1he Eiectr13r111zFiiir1g System (EFS) or 1113
i document may be primed and 11113111111311 in 13 iii-239811flied 131113111313111311.

Secrecy Cinder 37’ 61:16 6.2:
r........................................................................................................................................................................................................................................................................................

[j Portions or 31111111113 appiieetion associates with this Appiicetisn Data Sheet may iaii under a Secrecy Order pursuant to
3? CFR 5.2 (Paper:titers eniy.App1ieeiionsthe1 12111 under Secrecy Order may not be iiieci eiectronieeiiy.)L........................................................................................................................................................................................................................................................................................

inventsr inisrrnetisn:

 

  inventsr t 
Legei Name

Prefix—' 111111111111 Name Femiiy Name iSnffix
———-

. Residence information (Seieet fine) @ US Residency C) Non US Residency 0 Active US 111111 itery Service

City Wfiiiisborsugh StatelPrsvinee CA 'Country of Rgsidgncé USl.........................................................................................................................................................4L.............................................................:............................................................1

iitrieiiing Address of inventor:

Address ’1 W 1055 Stack 11110111113111 Road

Address 2

Psstei Cede Csuntry1

 
(K3 

   inventsr 2

i Legai Name

Prefix—3' 111111111111 Neme Femiiy Neme isurrix
"—

. Residence information {Seiect One} @ IUS Residency C) Non US Residency 0 Active US Miiitery Service

City SteteiPrsvinse 6111 w Country of Residence U3 
 
 

ii‘r‘iaiiing Address sf inventor:
Address 1 WW “17132101 Street #63

Addressz

  
 

W 89431iCOtii’iti‘yi   Pestei Cede

Legei Name

Prefix— 111111111111 Name Femiiy Name iSnffix
Residence information (Seieet fine) 11:} US Residency '\ 3‘“' ~ I: WK?" iO " in ._ ‘3“; iii 11 ”92‘???-1’

EFS Web 2.2.12
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F’TO/AEA/M (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no perscms are required to respond E0 3 coilectien of Enfmmation uniess it contains a vaEid iii-MB control number.

 

  
  
 

 

EAE‘Eaney Docket Number 35401718.291
EAppEEcatEen Data Sheet 3"? CFR 1. ”ME-----------------------------------------------------------------------------------------------------------------------------------------------------------------------
. EAppiicaEien Number

 
 

TEEEe Of EE‘EVEETEEOE’E ADMENESTRATEON OF BENZGDEAZEPENE CGMPOSETEGNS

  
 

   SEatelPrevEnee PA
 Jim Thorpe Country 0'? Residence US

EMeEEEng Address of Enventer:
Address 1 432 Pine erreer

Addrege 2...................................................................................................................................................................................................................................................................................

City Jim Thorpe State/Province PA

Enventer 4  

 
Leger: Name

E Prefix Gwen Name Middie Name Famriy Name
E....................................................................................................................................................................................................................................................................................

Andrew Lexiey E

E""'EE'EE'EE'EEE'EEEE'EE'EE"EEEEEEE'EnTEE-E'EE'EEE'EEEEEE'EEEE'EE'EE'EE'E""""' 'U'é'EEE'é'EIEEE'EEE'E"""""Q"""E'E36"EEE'IA'EES'EEE'EEEEZE}""""Q"'KEE'EEE'EEE'EEE'EE'E'EEE';'r'EJEEE'é'"""""""""

ECEty WBrusseis Stateiemvince 42A ECGuntry efResEdenceE Efifi' BELGlUM

Addreee 1

EEEEEE W EEW SEEEeEpEwEm

inventor 5

E Legai Name

 

 

 
....................................................................................................................................................................................................................................................................................

Prefix Given Name MEddEe Name FamEEy Name ESuffEx

 
Residence information (Select (me) @ US Residency 0 Non US Residency 0 Active US ME ary Service

  ECE'Ey E EastE—Eampton E Statemwvince E NY I Country 0'? ResidenceI II
E..........................................................................................................................................................n...........................................................................................................................

Address 2

CEEE, EEEE Ham-Eon SEEEEEEEEovEE-Ece

Enventer e

 

 

 

 

LegaE Name

E-__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Prefrx Gwen Name Middie Name Famriy Name

I}------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

David F. Haie I

E'"'EggEEEE'EE'EEE"EEEEEEEEEnTTE'EE'EEEEEE"EEEEEEE'EEEEEE'E""®ESEEEEEEEEEEEEEE"""""'Q"""E'ESEE'U'é'Z-EEEEEJEEE'EEEEEIE}""""'Q'"'}§'E{E'E7é'C'S'fi'EEE'EE'EEEEEEE""""""""""

City ESanDEego EStateiPrevince ECA Emmmemrmmmmmmm page 3359E.___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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PTO/AiA/14 (11-15)
Approved for use through 04/30/2017. OMB 0653-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Undei the Paperwork Reduction Actoi1995, no perscms are iequii’ed to respond to a coiiecticn of infmmation uniess it contains a vaiid iii-MB control numbei.

35401—718291
 
 

 

 

 
 

., _ Attorney Docket Number
Appiicaiien Data Sheet 3"? CFR1.?6 ' _ _

Appiicaiicn Number

 
 

"rifle Of invention ADMiNESTRATiON OF BENZGDEAZEPENE CGMPOSiTiC-NS

iivieiiii‘ig Addreee of inventer:
Address 1 WWI-taxma- 1234C) Ei Camino Rea!

Address 2 Suite 425

inventer 2

Legai Name

 

 

 

Prefix Given Name Middie Name Famiiy Name Suffix

. Residence infermatien (Seiect Cine) @ US Residency Q Non US Reeidency C) Active US Miiiiai‘y Sewice

City We

Edward  l||||||||||
StatelPrevince CA aflountry of Resieieimea E§

ii‘v‘iaiiing Address cf inventor:
Address 1 11770 Bernardo Piaza Court

" , “’53

City SariDiego Statemrovinee fl9'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""T"""""""""""":""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Pasta! Cede [ 921.28 . Country! [kg
 

Aii inventors Must Be Listed — Adtiiiionai inventor information biocke may be

generaied within ihie form by seieciing the Asia button.
 

Serrespendence infermeizien:

Enter either Cuemmer Number 0r cempiete the Cerreepcndence information eectien beiow.

For further infermatien see 3'? CFR 1.33m),

[:E An Address is being previded fer the cerreependence infermation 0f thie appiication.
é.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Customer Number 21971

EmaiiAddress paienidockei©v¢sgr.com  i._______________________________________________________________ __________________________________________________________________________________________________________________________________i___

Appiiceiien infermatiei'i:

  
 

  

 Titie Of the invention ADMINESTRATEON {3F BENZODEAZEPENE COMPOSETIONS

Smaii Entity Statue Cieimed E

........................................................................................................................................................................................................................................................................................

Tciaiiiumbemmrawing Sheeisiifany) 5 Suggested Figurefchubiicatieniifanvi

AQUESTIVE EXHIBIT 1007 page 3360
EL. T\mxWeb 227:2
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PTO/AiA/t4 (11-15)
Approved for use through 04/30/2017. OMB casino-332

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actot1995. no persons are required to respond to a coilection of information untess it contains a valid tit-MB control number.

Attorney Docket Number 35401—718201
Apptication Data Sheet 3"? CFR 1.?6 --------------_- -----------------------------------------------------------------------------------------------------------------------------------------------

Appiication Nurnher

  

 
 

 

 
  ADMiNiSTRATiON OF BENZGDEAZEPENE CGMPOSiTiC-NS
 
 

 
  

Titie of invention

u-.......................................................................................................................................................................................................................................................................................

iifiting By Reference:
gOniy cornpiete this section when fiiing an apptication by reference under 35 Li.S.-C. t‘i tic) and 37 CFR i.57(a). Do not: complete this section if
iappiication papers inciuding a specification and any drawings are being tiied. Any domestic benefit or foreign priority information must be

iprovided in the appropriate section-(s) beiow tie, ”Domestic Benefit/Nationai Stage information” and ”Foreign Priority information”).

 
  

 

 

EFor the purposes of a filing date under 37 CFR 1.53%), the description and any drawings of the present application are replaced by this
ireference to the previously fiied application, subject to conditions and requirements of 37 CFR i.57(a).t---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Application numberof the previousiy Fiiing date (YYYY-Mi‘v’l-DD) intellectual Property Authority orCountry
fiied application 

Pubiication information:

[3 Request Eariy Puhiication (Fee required at time of Request 3? CFR 1.219)

Reeneet Nfl’t t0 Pubitf‘aht i hereby request that the attached appiication not he piihtisheo under
35 USS. 122(h) and certify that the invention disciosed in the attached appiication has not and wiii not he the

subject of an appiioation fried in another country, or under a muitiiaterai internationai agreement, that requires

pubiication at eighteen rnonths after tiiing.

 

Representative information:

Representative information shouid he provided for aii practitioners having a power of attorney in the appiication. Providing
this information in the Appiication Data Sheet does not constitute a power of attorney in the application (see 37 CPR 1.32).
Either enter Customer Number or compiete the Representative Name section below. if both sections are oompieted the customer
Nurnperwiii he used forthe Representative information during processing,  
F’iease SeiectDne: CustomerNumoer Q US PatentF’r'ctiticner Q Limited Recognition (37 CFR 11.9) 

Domestic Benefitihiationai Stage information:

iThis section aiiows iorthe appiieant to either ciaim benefit under 35 USC. ’itEBt'e), 120, 121, 355(c), or 38603) or indicate
iNationai Stage entry from a PCT appiicatioh. Providing benefit ciairn information in the Appiication Data Sheet constitutes

ithe specific reference required by 35 USS. Tithe) or 120, and 37 CFR ‘t.?8.
iWhen referring to the current appiication, piease teave the “Appiication Number“ tieici biank.

PriorAppiicatieh Status E

Fiiing or 371(c) Date

Appiication Number Continuity Type Prior Appiication Number (W—MMIDD)

61640558 2698~03~28

Additionai Domestic Benetit/Nationai Stage Data may he generated within this term

by seiecting the Add button.

AQUESTIVEEXHIBITIOUV""""i35§33351
EFS Web 2.2.12
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PTO/AiA/t4 (11-15)
Approved for use through 04/30/2017. OMB MEL-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a ooiiection of information uniess it contains a vaiid iii-MB control number.

 

  
  
 

 

E EAttorriey Docket Number 354017i 65.201
EAppiicetien Data Sheet 37 CFR t.76E-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

E/‘tppiieetion Number

 
 

Titie Of invention ADMENESTRATEON OF BENZGDEAZEPENE CGMPOSiTiC-NS

Foreign Priprity inferrnntipn:

ETnis section eiiows for the applicant to oiairn priority to a foreign eppiication. Providing this information in the eppiication data sheet
Eeonstitutes the cinirn for priority as required by 35 USC. 1196)} and 37 CFR i135, When priority is cinimeci to a foreign eppiication
Etnet is eiigibie for retrievai under the priority document exchange program (P9X? the information wiii be used by the Office to
Eautomaticaiiy attempt retrievei pursuant to 37 CFR 1.556120) and (2). Undertne POX program. applicant bears the uitirnate
Eresponsibiiity for ensuring that a copy of the foreign nppiication is received by the Office from the participating foreign inteiiectuai

Eproperty office, or a certified copy ofthe foreign priority appiioetieh is fiied, within the time period specified in 37 CPR 1.55(g)(i).

 
Appiieation Number Ciountryi Fiiing Date (YWY—i‘i/iiiii-DD) Access Code‘fifappiioabie)

Ariditionai Foreign Priority Data may be generated within this form by seieoting the
Add button.

Statement nntier 3? CFR “£55 or t.'i’8 tor AEA (First inventor tn Fiie) Trensitien

Appiieetions

This eppiioation (t) Cieims priority to orthe benefit ofan eppiicationifiieti before March 16 2013 anti (2) eiso

contains or contained at any time a eieirn to a eiairned invention that has an effectiveifiiing date on or after March

NOTE: By providing this statement under 37 CPR 1.55 or 1.78, this appiieetion, with e tiiing date on or after March

1%, EMS, wiii be examined undertne first inventor to fiie provisions of the AiA. 

AQUESTIVE EXHIBIT 1007 page 3362
EFS Web 22.2



AQUESTIVE  EXHIBIT 1007    page 3363

PTO/AiA/14 (11-15)
Approved for use through 04/30/2017. OMB 0653-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a ooiiection of information uniess it contains a valid iii-MB control number.

 

  
  
 

 

E EAttorrrey Docket Number 35401718.291
EAppiication Data Sheet 37 CPR t76E-----------------------------------------------------------------------------------------------------------------------------------------------------------------------
. EAppiication Number

 
 

Titie Of invention ADMlNiSTRATEON OF BENZGDEAZEPENE CGMPOSETlC-NS

Authorization or tfrptmtfiut of Authorization to Permit Access:

EWhen this Application Data Sheet is property signed and flied with the appiication, appiicant has provided written
Eauthority to permit a participating foreign irrteiiectuai property (iP) office access to the instant appiication~as—fiied (see

Eparagraph A in subsection 1 beiow) and the European Patent foice (EPO) access to any search results from the instant
Eappiicatiorr (see paragraph B in subsection 1 beiow}.

EShouio applicant choose not to provide an authorization identified in subsection 1 betow, applicant must opt—out otthe
Eauthorization by checking the corresponding boxA or E3 or both in subsection 2 heicw.

Eappiication. Afterthe initiai fiiing of an appiication, arr Appiicatiorr Data Sheet cannot be used to provide or rescind
Eauthorization for access by a foreign iP office(s). instead, Form PTO/SB/BQ or Pro/sees must be used as appropriate.

E’i. Authorization to Permit Access by a Foreign fnteiiectual Property foicets)

Eunoersigheo hereby grants the USPTG authority to provide the European Patent Office (EPO), the Japan Patent Office
EidPO), the Korean inteiiectuai Property foice (Kit-’0), the State inteilectuai Property Office ofthe Pecpie’s Repuhiic of
EChina (SlPO), the Worio inteilectual Property Organization (Wit-30), and any other foreign inteliectual property office

Eparticipating with the USPTQ in a biiaterai or rnuitilateral priority document exchange agreement in which a foreign
Eappiicatiorr claiming priority to the instant patent application is fiied, access to: (t) the instant patent appiication—as—fiieo
Eahd its related bihiicgraphic data, (2) any foreign or domestic application to which priority or benefit is ciaimed by the
Einstant appiication and its r‘eiated hioiiograpnic data, and (3) the date of fiiing of this Authorization. See 37 CPR 1.14m)

En).

 

Ethe undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
Eresuits from the instant patent appiication when a European patent appiication ciairhing priority to the instant patent
Eappiicatiorr is fiied. See 37 CPR i.14(h)(2).

 

EThe appiicant is reminded that the EPO‘s Ruie 141m EPC (European Patent Convention) requires appiicarrts to submit a
Ecopy of search results from the instant appiicatioh without deiay in a European patent appiicatioh that ciairns priority to
Etne instant appiication.r-_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. thnflut of Authorizations to Permit Access by a Foreign lntefiectual Property flfficetst

A. EAppiicant DQES NET authorize the USPTO to permit a participating foreign lEP office access to the instant
any documents and information identified in subsection 1A above.

8. Appiicant {DOES NQT authorize the USPTQ to transmit to the EPC) any search resuits from the instant patent

EE:E appiication. if this box is checked, the USPTC) wiii not be providing the EPO with search results from the instant
E appiication.

ENQTE: ane the application has pubtished or is otherwise pu‘oiiciy avaiiable, the USPTO may provide access to the
Eappiication in accordance with 37 CPR tilt.
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PTO/AiA/t4 (1 1-15)
Approved for use through 04/30/2017. OMB riser-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a coiiection of information uniess it contains a vaiid tit-MB oontroi number.

 

  
  
 

 

E EAttorney Docket Number 35401718.291
EAppiioation Data Sheet 37 CFR t.76E-----------------------------------------------------------------------------------------------------------------------------------------------------------------------
. EAppiioation Number

 
 

Titie Of invention ADMiNiSTRATEON OF BENZGDEAZEPENE CGMPOSETiC-NS

Appiioant information:

Providing assignment information in this section does not substitute for oompiianoe with any requirement of part 3 of Titie 37 of CPR
to have an assignment recorded by the Office..........................................................................................................................................................................................................................................................................................

Appiioant ‘i.........................................................................................................................................................................................................................................................................................

Eifthe applicant is the inventor (or the remaining joint inventor or inventors under 37 CPR 1.45), this section shouid not he oompieted.

EThe information to be provided in this section is the name and address ofthe Eegai representative who is the appiioant under 37 CPR
E143; orthe name and address of the assignee, person to whom the inventor is under an ohiigation to assign the invention, or person
Ewho otherwise shows sufficient proprietary interest in the matter who is the appiicaht under 37 CFR 1.46. tithe apoiieant is an

Eappiieant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
Eproprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are aiso the appiicant shouid oe

Eidentified in this section.
 

ECe) Assignee C) Legai Representative under 35 U.S.C. 117' C) Joint inventor 
EC) Person to whom the inventor is obiigated to assign. EC) Person who shows sufficient proprietary interest

if appiioant is the iegai representative, indicate the authority to fie the patent appiioation, the inventor is:

 EName of the Deceased or Legaiiy incapacitated inventor:

ifthe Appiioant is an Organization check here. g

Organization Name Haie Biopharrna Ventures, LLC 
Matting Address information For Appiioant:

Address 1 1042—8 N at Camiho Reai, Suite 430........................................................................................................................................................................................................................................................................................

Address 2

Emaii Address

 

EAdditionai Appiioant Data may he generated within this form by seieoting the Add button.
 

Assignee information ineiuding Non~Appiioant Assignee information:

EProviding assignment information in this section does not substitute for oompiianoe with any requirement of part 13 of Titie
E3? of CFR to have an assignment recorded by the Office.
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PTO/AEA/14 (1 1-15)
Approved for use through 04/30/2017. OMB WEE-0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actoi1995. no persons are required to respond to a ooiiection of Enformation nniess it contains a vaiid iii-MB oorEtroE number.

 

 

  
 

 

 
 

35401—718291
. _ Attorney Docket Number

Appheation Data Sheet 3"? CFR 1.?6 ' _ _
AonEaniEori Number

 
 

Tide of invention ADMENESTRATEON OF BENZGDEAZEPENE CGMPOSETEGNS

I........................................................................................................................................................................................................................................................................................I

Assignee 1

EComoEete this se'tion EE‘ assigneeEEEforinatE0n. EncELEding non-appEannt assEgriee information. Es desired to he EE’ECE'Lided on the patent
Ea:p_o-ieatE0n publication. An assigneeappiieant EdehtEfEed'in the "Appiieant inrormation” section wEEE apneaE on the patent appiication

EpuhiioatEen as an appiioent. For an assignee—appiioaht, oompiete thEs section onEy if EdentEficetEon as an assignee Es also desired on the
 
En ent notification pubiioatEon.

 
Eitiiaiiing Address information For Assignee Enciuding Non~AppEEcant Assignee:

Address 1

City StateiPrei/inee

Countryi PostaE Cede

Emaii Address

 

Additionai Assignee or Nen-Apeiieant Assignee Data may be generated within this farm by

seiectEhg the Add button.

Signature:

ENOTE: This Anpiieation Data Sheet must he signed in accordance with 37 CFR 1.333)). However, if this Apoiieation

Esubseetion 2 of the “Authorization or Cptnflut of Authorization to Permit Access” section, then this form must
Eaiso he signed in accordance with 3? CFR 1.145s).
: This Appiieatien Data Sheet must be signed by a patent eraetEtEeneE' if one er more of the apeiicarits Es a juristio

Eentity (e.g., corporation or association). Efthe appiioant is two or more joint inventors, this form must be signed by a
antent preetEiEorier, aiijoint int/enters who are the aopiieant, er one or more ieint inventor—apeiEcarits who have been given

See 37 CFR 1.4(d) forthe manner of making signatures and oeitifEcatEens.

Signature /RajJ.Advani/ Date (YWYnMM—DD) 291743847

First Name Raid. LastNarne Advani Registratien Number 52543......................................................................................................................................................................................................................................................................................

Additionai Signature may be generated within this form by seieotihg the Add button.
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PTO/AiA/14 (11-15)
Approved for use through 04/30/2017. OMB 065tu0032

US, Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actoi1995, no persens are required to respond to a coilectien of infermetien uniess it contains a valid iii-MB control number.

Attorney Docket Number 35401—718201
Appiieetien Data Sheet 3"? CFR 1.?6 --------------_- -----------------------------------------------------------------------------------------------------------------------------------------------

Appiicetieh Number
  
 
 

 

 
 

Title Of invention ADMiNESTRATEON OF BENZGDEAZEPENE CGMPOSETiC-NS

This coiiectioh or" information is required by 37 CPR 1.76. The information is required to obtain or retain a benefit by the pubiic which
is to fiie (and by the USPTO to preeess) an eppiieation. Confidentiaiity is geverned by 35 U.SC.122 and 37 CFR1.14. This
eellectieh is estimated to take 23 minutes to eempiete, including gathering, preparing, and submitting the completed appiicetion data
sheet form to the USPTO. Time wilt vary depending upon the individual case. Any eemments on the amount of time you require to
complete this form and/ersuggestions for reducing this burden, should be sent to the Chief information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1453, Alexandria, VA 223134450. DO NOT SEND FEES OR
COMPLETED FORMS TO Ti—EiS ADDRESS. SEND TO: Cemihiessiener fer Patente, Ra. Sex 1459, Aiexendrie, VA 22313-1450.
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Privacy Act fitatamant

The Privacy Act of E 974 (P._E .93—579) requires that you be given Certain informationin connection with your su'pEmission of the attached form related to a patent
application or patent. ACCordingly purCssuant to the requirements of the Act, please'oe advised that: (l) the general authority for the collection ofthis information
is 35 U.S.C. 2(b)(2); (2) furnishing ofthe information 5 iicited is voluntary; andC(3) theprincipal purpose Eor which the information is used by the US. Patent and

Trademark OfficeEs to process and/or examine your submission relateC4 toa patent appEication or patent. if you do not furnish the requested information, the US.

Patent arEdTrademark OElice maynnot be apEe to.process and/‘or examine your submission, which may result in termination of proceedings or abandonment oft1e appEECation or expiration ot the patent.

The information provided by you in this form will be su'pject to tE1e following routine uses:

1 The information on thisEorm will he treated confidentially to the extent alloweC under tE1e Freedorn ot Information Act(5 U.C C.. 552) and the Privacy
Act’5 USC. 552a). F’ecordsErom this system of reCords may be disclosed to the Departrnent of Justice to deterrnine whether the." reedom of
lnforrnation Act requiresdisclosureofthese records.

2. A record from this system of records may be disclosed an" routine use, in the course of presenting eviIEeE1ce to a court, magistrate, or administrative
tribunal, including disclosures to opposing counselEn the Course oEs'ettiernent negotiatioEis.

3 A reCord in this system o'freCords.ray1hed5CEC1sed,as a routine use, to a Member1ofCongress submitting a request involving an individual, to whom
the record pertains, when the indiv'ilual'has requested assistance from tE1e Member with respeCt to the subject matter oEthe record.

4. A reCord in this system of records may be discloseC4as a routine use, toa’ coontractor of the Agency having need for the information in order to perform
a contract. Recipients ofir Eormation shaEE he reII'uired to compi y with the requirements ofthe Privacy Act of E974, as amended, pursuant to 5 lJ.S.C
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treatyin this system of records may be disclosed, as a routine use,
to the international Bureau of the World intellectual Property OErgarzniation,pursuant to the Patent CooperationTreaty.

‘
6. A record in this system of reCords ran1be di-5CEose'l as a.outir1e use, to another lederal agency for purposes of NatioE1alSecurity reivevv (35 U.S.C. 18.)

and Eor review pursuant to the Atomic::nergy Act (42 U.SC. 2i8(c)).

:\.l A record from this system of reCorrdsrrE ay1be disch1sed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records cor1C4ucte4be GSA aspart of that af'ency’s responsibility to recommend.-r Eprovementsin records management practiCes anC
programs, under authority of 44 USSC. 2934 and 2936. Such disclosure shall'oe made in accordance with the GSA regulations governi if; inspection of
records for this purpose, and'anyother relevar1t-’iie, GSA or Commerce) directive SuCE1dCisCEosure shall not be used to make deten .inations about
individuals.

8. A record from this system of reCords ran1be dischsed, as a rCu1tir1e use, to the puhliC aEter either pupEication oE the application pursuant to 35 U.S.C.
1226)) or issuance ofa patent pursuant to 35 US .C. E51 Further,arecord-may be disci sed, su'piect to tE1e limitations oE 37 CFRi ,as a routi.ne use,
to the public if the record was EiEed in an app! ication which became abandone4Cor in which the proCeed. ngs were terminated and which appEiCationis
reEerenced by either a published application,an application open to pupEicinspeCtions or an issued patent.

9. A reCorIE from this system of reCorIEs rnay1he dischsed, as a routine use, to a Federal, State, or local law enforcement agency, iEt e lJSPTO becomes
aware ol a violation or potentiai violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401 —71 6.201

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

U5Dl$l

Patent-Appeals-and-lnterference:

Post-Allowance-and-Post-lssuance:

Description Fee Code Quantity 
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- - . Sub-Total in

CORRECTIONOFINVENTORSHIPON MEWS 2819 -——
Total'In USD (S) 

AQUESTIVE EXHIBIT 1007 page 3369



AQUESTIVE  EXHIBIT 1007    page 3370

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: 
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

Number—« MessageDigest “app”

35401_716_201_148_Request

and_Request_Corrected_FR.
pdf 7e94e133decc72f806edfa7ae516044e51ff1%b

Request under Rule 48 correcting
inventorship.I -I

a”.oq3W2o7:

2093986

Power of Attorney 35401_716_201_POA_82.PDF ed732b82769737bafb842d214d10bc4f274
5365b- -

a”.oq3W2o7:

122586

Assignee showing of ownership per 37
CFR 3.73 bb5019cb2f270b66133e283b654fb5bcfda

88558 -
a”.oq3W2oF:

597336

Application Data Sheet 35401_716_201_Supp_ADS.pd‘ 453ebf1daBBaH7e3574b3a713d94d35279
7abde

a”.oq3W2oF:

This is not an USPTO supplied ADS fillable form

Fee Worksheet (SBO6) fee—info.pdf 1669390349903d76b20483be2d65847903
9ee16d- -

Total Files Size (in bytes) 2869455
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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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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 08/22/2017

ABALINAN SALE #00000020 Mailroom Dt: 08/17/2017 232415 12413439
01 FC : 2830 70.00 DA
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 08/22/2017

ABALINAN ADJ #00000004 Mailroom Dt: 08/17/2017

Seq No: 4614 Sales Acctg Dt: 08/18/2017 232415 12413439
01 FC : 2464 70.00 CR
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'ESS. 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

47 212/413,439 03/27/2009 1612 1814 35401-716201

 
   

CONFIRMATION NO. 9049

21971 UPDATED FILING RECEIPT

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD HIIlIlIllIIlllllIllllIllmwwmmfllfllljflfllllllllllllllllllllllllll
PALO ALTO, CA 94304-1050

Date Mailed: 08/24/2017

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, Hillsborough, CA;

David Medeiros, Sparks, NV;

Gary Thomas Gwozdz, Nazareth, PA;

Andrew Loxley, Brussels, BELGIUM;

Mark Mitchnick, East Hampton, NY;

David F. Hale, San Diego, CA;

Edward T. Maggio, San Diego, CA;

Applicant(s)

Steve Cartt, Hillsborough, CA;

David Medeiros, Sparks, NV;

Gary Thomas Gwozdz, Nazareth, PA;

Andrew Loxley, Brussels, BELGIUM;

Mark Mitchnick, East Hampton, NY;

David F. Hale, San Diego, CA;

Edward T. Maggio, San Diego, CA;

Assignment For Published Patent Application
HALE BIOPHARMA VENTURES, LLC, Encinitas, CA

Power of Attorney: The patent practitioners associated with Customer Number 021971

Domestic Priority data as claimed by applicant

This appln claims benefit of 61/040,558 03/28/2008

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.
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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.

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.

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:

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 US. 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/pacldoclgeneraI/index.html.
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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
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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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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

12/413,439 03/27/2009 Steve Cartt 35401-716201

CONFIRMATION NO. 9049

21971 37 CFR 1.48 ACKNOWLEDGEMENT

WILSON, SONSINI, GOODRICH & ROSATI LETTER
650 PAGE MILL ROAD

PALO ALTO, CA 94304—1050 HIIIIIIIIIHIIIIIIHIIHLIIIIIIHIIIIIIHIIHIIIIIIHIIIII IIIIIIIIIIIIIIIIIIHIII000000093659229

Date Mailed: 08/24/2017

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(a)

This is in response to the applicant's request under 37 CFR 1.48(a) submitted on 08/17/2017.

The request under 37 CFR 1.48(a) to correct the inventorship, to correct or update the name of an inventor, or to

correct the order of names of joint inventors is accepted.

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.

/rm0hamed/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

12/413,439 03/27/2009 Steve Cartt 35401-716201

CONFIRMATION NO. 9049

21971 37 CFR 1.48(f)

WILSON, SONSINI, GOODRICH & ROSATI ACKNOWLEDGEMENT LETTER
650 PAGE MILL ROAD

PALO ALTO, CA 94304—1050 HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII000000093659230

Date Mailed: 08/24/2017

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(f)

This is in response to the applicant's request under 37 CFR 1.48(f) submitted on 08/17/2017.

The request under 37 CFR 1.48(f) to correct the inventorship, to correct or update the name of an inventor, or to

correct the order of names of joint inventors is accepted.

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.

/rm0hamed/

 

page 1 of 1

AQUESTIVE EXHIBIT 1007 page 3380



AQUESTIVE  EXHIBIT 1007    page 3381

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

STATEMENT BY APPL'CANT
(Use as many sheets as necessary)

m.2111 Adam c
Attorney Docket Number

U. S. PATENT DOCUMENTS

Examiner Cite D t N b Publication Date Name of Patentee or Pages, Columns, Lines, Wherelnitials* ocumen um er MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear

Number-Kind Codez (”km")

_-US-20170196884 07-13-2017 CARTT; Steve et al. —

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
' ' * . Date Applicant of Cited Document Where Relevant Passages

1 MM-DD-YYYY Or Relevant Figures Appear

WO-2012174158—A2 12-20-2012

HALE

BIOPHARMA

VENTURES LLC

 
Examiner Date
Signature Considered

*EXAMINER: lnitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered lnclude copy of this form with next communication to applicant. Applicant’s unique citation designation number (optional). See Kinds Codes of USPTO Patent
Documents at www. usgto.gov or MPEP 901. 04. Enter Office that issued the document, by the two- letter code (WIPO Standard ST.3). For Japanese patent documents, the

indication of the year of the reign of the Emperoremust 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. Applicant 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.

AQUESTIVE EXHIBIT 1007 page 3381

 



AQUESTIVE  EXHIBIT 1007    page 3382

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

STATEMENT BY APPL'CANT
(Use as many sheets as necessary)

m.2111 Adam c
Attorney Docket Number

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.

Chinese Patent Application No. 2012800390779 Reexamination Notification issued June 29,
2017.

 

 
Examiner Date
Signature Considered

*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.

AQUESTIVE EXHIBIT 1007 page 3382



AQUESTIVE  EXHIBIT 1007    page 3383

wo2012/174158A2|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)\

(19) World Intellectual Property NC,

Organization éInternational Bureau ~ .1

9
(43) International Publication Date ./

(51)

(21)

(22)

(25)

(26)

(30)

(71)

(72)
(75)

(54)

20 December 2012 (20.12.2012)

International Patent Classification:

A61K 31/5513 (2006.01)

International Application Number:
PCT/US2012/042311

International Filing Date:
13 June 2012 (13.06.2012)

Filing Language: English

Publication Language: English

Priority Data:
61/497,017 14 June 2011 (14.06.2011) US
61/570,110 13 December 2011 (13.12.2011) US

Applicant (for all designated States except US): HALE
BIOPHARMA VENTURES, LLC [US/US]; 1042-B
Nolth El Camino Real, Suite 430, Encinitas, CA 92024
(US).

Inventors; and
Inventors/Applicants O’or US only): CARTT. Steve
[US/US]; 3260 Whipple Road, Union City, CA 94587
(US). NIEDEIROS, David [US/US]; 212 Crown Circle,

Title: ADMINISTRATION OF BENZODIAZEPINE

FIG. I

Unear Scale

320

 

 
Tit no {it}

WIPOI PCT

(74)

(81)

(10) International Publication Number

WO 2012/174158 A2

South San Francisco, CA 94080 (US). GVVOZDZ, Garry,
Thomas [US/US]; 432 Pine Street, Jim Thorpe, PA 18229
(US). LOXLEY, Andrew [US/US]; 126 Market Street,
#5, Philadelphia, PA 19106 (US). MITCHNICK, Mark
[US/US]; 80 Three Mile Harbor Drive, East Hampton, NY
11937 (US) HALE, David [US/US]; 9232 Bernardo
Lakes Drive, San Diego, CA 92127 (US). MAGGIO, Ed-
ward, T. [US/US]; 16870 W. Bernardo Drive, Suite 390,
San Diego, CA 92127 (US).

Agent: GRUMBLING, Matthew, V.; Wilson Sonsini
Goodrich & Rosati, 650 Page Mill Road, Palo Alto, CA
94304 (US).

Designated States (unless otherwise indicated, for ever
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

[Continued on next page]

(57) Abstract: The invention relates to
pharmaceutical compositions compris-
ing one or more benzodiazepine drugs
for nasal administration, methods for
producing and for using such composi-
tions.

 

AQUESTIVE EXHIBIT 1007 page 3383



AQUESTIVE  EXHIBIT 1007    page 3384

WO 2012/174158 A2 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, Declarations under Rule 4.17 :

TT’ TA’ UA’ UU’ Ub’ UA’ VL’ VN’ LA” AM’ AW' — as to applicant’s entitlement to applyfor and be granted
(84) Designated States (unless otherwise indicated, for every a patent (Rule 4.17m?)

kind of regional protectiun available) I ARIPO (BW’ GH’ — as to the applicant’s entitlement to claim the priority of
GM, RE, LR, LS, MW, Mz, NA, RW, SD, SL, SZ» T2» the earlier application (Rule 4.1 7(iii))
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, Published:
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, _
LV, MC, MK, MT, NL, NO, PL, PT, R0, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Without international search report and to be republished
upon receipt ofthat report (Rule 48.2(g))

AQUESTIVE EXHIBIT 1007 page 3384



AQUESTIVE  EXHIBIT 1007    page 3385

WO 2012/174158 PCT/U52012/042311

ADMINISTRATION OF BENZODlAZEPINE COMPOSITIONS

CROSS—REFERENCE TO RELATED APPLICATIONS

[001] This application claims priority to United States provisional application 61/497,017, filed June 14,

. 2011 and United States provisional application 61/570,110, filed December 13, 201], each of which is

incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

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

BACKGROUND OF THE INVENTION

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

lorazepam, and midazolam. The drugs in this family have been observed as possessing sedative, tranquilizing

and muscle relaxing properties. They are frequently classified as 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 epilepsy), muscle spasms and rigidity, the symptoms of drug
withdrawal associated with the continuous abuse of central nervous system depressants, and exposure to nerve

agents.

[004] Benzodiazepincs are thought to act by binding to the GABAA receptor ofa neuron, possibly causing

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

[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 C1' 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 useful in treating many disorders, such as tetanus and epilepsy, which

may result from too many action potentials proceeding through the nervous system.

]006] Current formulations of benzodiazepine 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-optimalidue to several disadvantages. For

example, the amount oftime required for an orally administered benzodiazepine 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 ofthe drug may be metabolized. Thus, large

doses may be required to achieve therapeutic plasma levels. Furthermore, due to the nature of seizures and

muscle spasms, it can be extremely difficult for either a patient or a care—giver to administer the

benzodiazepine drug orally and care-givers may be reluctant to place their hands in patients’ mouths.

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

administration is generally limited to trained health care professionals in tightly controlled clinical settings.

Additionally, sterility must be maintained. Furthermore, administering any drug intravenously can be painful

-1-
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and is likely impractical for patients suffering fi-om a phobia of needles. In addition, intravenous

administration of benzodiazepines is associated with respiratory depression. Thus, use of intravenous

benzodiazepincs is limited to professional health care environments. ‘

[009l Rectal suppository compositions of benzodiazepine drugs can have a rapid onset of action. However,

the inconvenience of rectally administered drug is an obvious impediment to their being administered by

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

medical care-givers.

SUMMARY OF THE INVENTION

[mm In some embodiments, there are provided (non-aqueous) pharmaceutical solutions for nasal
administration consisting of: (a) a benzodiazepine drug; (b) one or more natural for synthetic tocopherols or

tocotrienols, or any combinations thereof, in an amount fi'om about 30% to about 95% (w/w); (e) one or more

alcohols or glycols, or any combinations thereof, in an amount from about 10% to about 70% (w/w); and (d)

an alkyl glycoside, in a pharmaceutically-acceptable solution 'for administration to one or more nasal mucosa]

membranes of a 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 from

about 10% to about 70% (w/w). In some embodiments, the benzodiazepine drug is selected from the group

consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxacham,

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

lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any pharmaecutically-acceptable salts

thereof, and any combinations thereof. In some embodiments, the benzodiazepine drug is diazepam, or a

pharmaceutically—acceptable salt thereof. In some embodiments, the solution contains about l to about 20 %

(w/v) of benzodiazepine, eg. about I to about 20 % (w/v) of diacham. In some embodiments, the one or

more natural or synthetic tocopherols or tocotrienols are selected from the group consisting of: or-tocopherol,~

B-toeopherol, y-tocopherol, B-tocopherol, (it-tocotrienol, B- 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 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. In some embodiments, the solution contains two or more alcohols, such as ethanol (1-25 % (w/v)) and

benzyl alcohol(l-25 % (w/v)), or ethanol (IO—22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)). In some

embodiments, the benzodiazepine is present in the pharmaceutical composition in a concentration from about

20 mymL to about 200 mg/mL. In some embodiments, 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). In some

embodiments, the one or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, is

in an amount from about 50% to about 75% (w/w). In some embodiments, the one or more alcohols or

glycols, or any combinations thereof, is in an amount from about 15% to about 55% (w/w), eg. about 25% to
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about 40% (w/w). In some embodiments, the solution consists of diazepam (5-15 % (w/v)), alkyl glycoside

(0.01-1 % (w/v)), vitamin E (45—65 % (w/v)), ethanol (IO-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)). In

some embodiments, the solution comprises at least about 0.01% (w/w) of an alkyl glycoside, e.g. about 0.01%

to 1% (w/w) of an alkyl glycoside, such as dodecyl maltoside. In some embodiments, the solution consists of

diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin B (45-65 % (w/v)), ethanol (IO-25 %

(w/v)) and benzyl alcohol (5-15 % (w/v)); more particularly the solution may consist of diazepam (9-11 %

(w/v)), dodecyl maltoside (0.1—0.5 % (w/v)), vitamin E (50-60 % (w/v)), ethanol (1 5-22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)); and even more particularly, the solution may consist of diazepam (10 % (w/v)),

dodecyl maltoside (0.15-03 % (w/v)), vitamin B (50-60 % (w/v)), ethanol (17—20 % (w/v)) and benzyl alcohol

(IO-12 % (w/v)).

l011| - Some embodiments described herein provide a method oftreating a patient with a disorder which may

be treatable with a benzodiazepine drug, comprising: administering to one or more nasal mucosal membranes

of a patient a pharmaceutical solution for nasal administration consisting of a benzodiaze'pine 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 alcohols or glycols, or any combinations thereof, in an amount from

about 10% to about 70% (w/w); and an alkyl glycoside. 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 from about 10% to about 70% (w/w). In some embodiments, the benzodiazepinc drug is

selected from the group consisting of: alprazolam, brotizolam, ehlordiazepoxide, elobazam, clonazepain,

clorazepam, demoxazepam, diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam,

medazepam, nitrazepam, oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any

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

benzodiazepinc drug is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments, the

solution. contains about I to about 20 % (w/v) of benzodiazepine, e.g. about I to about 20 % (w/v) of

diazepam. 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, 8-tocopherol, (it—tocotrienol, [3-

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

or derivatives thereof, and any combinations thereof. 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, or any combinations thereof. In some embodiments, the solution contains two or more

alcohols, such as ethanol (I-25 % (w/v)) and benzyl alcohol (125 % (w/v)), or ethanol (IO-22.5 % (w/v)) and

benzyl alcohol (7.5-12.5 % (w/v)). In some embodiments, the bcnzodiazepine is present in the pharmaceutical

composition in a concentration from about 20 mg/mL to about 200 mg/mL. In some embodiments, 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). In some embodiments, the one or more natural or synthetic tocopherols or

tocotrienols, or any combinations thereof, is in an amount from about 50% to about 75% (w/w). In some

-3-
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embodiments, the one or more alcohols or glycols, or anygcombinations thereof, is in an amount from about

15% to about 55% (w/w), e.g. about 25% to about 40% (w/w). In some embodiments, the solution consists of

diacham (5-15 % (w/v)), alkyl glycoside (0.01-1 % (w/v)), vitamin B (45-65 % (w/v)), ethanol (10-25 %

(w/v)) and benzyl alcohol (5-15 ”/0 (w/v)). In some embodiments, the solution comprises at least about 0.01%

(w/w) of an alkyl glycoside, e.g. about 0.01% to 1% (w/w) of an alkyl glycoside, such as dodecyl maltosidc.

In some embodiments, the solution consists of diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 % (w/v)),

vitamin E (45—65 % (w/v)), ethanol (IO—25 % (w/v)) and benzyl alcohol (5-15 % (w/v)); more particularly the

solution may consist of diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5 % (w/v)), vitamin E (SO-'60 %

(w/v)), ethanol (IS—22.5 % (w/v)) and benzyl alcohol (7.5-125 % (w/v)); and even more particularly, the

solution may consist of diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3 % (w/v)), vitamin B (50—60 %

(w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol (10—12 % (w/v)). In some embodiments, the patient is

human. In some embodiments, the benzodiazepine is administered in a therapeutically effective amount from

about 1 mg to about 20 mg. In some embodiments, the benzodiazepine is administered as in a dosage volume

from about 10 uL to about 200 pL. In some embodiments, 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. In some embodiments, the administration of the pharmaceutical

composition comprises spraying at least a portion of the therapeutically effective amount of the

benzodiazepine into each nostril. In some embodiments, 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-seleeted time

delay, spraying a third quantity ofthe pharmaceutical composition into the first nostril. In some embodiments,

the method further comprises, optionally after a pro—selected time delay, administering at least a fourth

quantity of the pharmaceutical composition to the second nostril. In some embodiments, nasal administration

of the pharmaceutical composition begins at any time before or after onset of symptoms ofa disorder which

may be treatable with the pharmaceutical composition. In some embodiments, the treatment achieves

bioavailability that is from about 80-125% (e.g. about 90—110%, or more particularly about 92.5-107.5%) of

that achieved with the same benzodiazepine administered intravenously, e. g. In this context, it is intended that

bioavailability be determined by a suitable pharmacodynamic method, such as comparison of area under the

blood plasma concentration curve (AUC) for the nasally and intravenously administered drug. It is further

understood that the percent bioavailability ofthe nasally administered benzodiazepine may be determined by

comparing the area under the blood plasma concentration curve obtained with one dose ofthe benzodiazepine

(e.g. 10 mg of nasal diazepam) with another dose ofthe same benzodiazepine administered intravenously (e.g.

5 mg of i.v. diazepam), taking into consideration the difference in dose. Thus, for the sake ofillustration, a 10

mg nasal diazepam dose that achieves an AUC that is precisely half of the AUC obtained with 5 mg of i.v.

diazepam would have a bioavailability of 100%. In some embodiments, the disorder to be treated is a seizure,

such as an epileptic seizure, a breakthrough seizure, or other seizure. In some embodiments, the solution and

treatment with the solution are substantially non-irritating and well-tolerated.

-4-
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[0]2| In some embodiments, the pharmaceutical composition for nasal administration comprises: 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 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 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 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 some embodiments, at least part of the

benzodiazepine drug is in a form comprising benzodiazepine microparticlcs, nanoparticles or combinations

thereof. In some embodiments, the composition is substantially free of benzodiazepine microparticles,

nanoparticles or combinations thereof. '

|013] In some embodiments, the benzodiazepine drug is selected from the group consisting of: alprazolam,

brotizolam, chlordiazepoxide, cIobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,

flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam, pracham,

quazepam, triazolam, tcmazepam, loprazolam, any pharmaceutically-acceptable 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

microparticlcs, 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 substantially free of benzodiazepine microparticlcs, nanoparticles or combinations
thereof.

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

from the group consisting of: tit-tocopherol, fi-tocopherol, y-tocopherol, S-tocopherol, (it-tocotrienol, B—

tocotrienol, y-g tocotrienol, 5— tocotrienol, tocophersolan, any isomers thereof, any esters thereof, any analogs
or derivatives thereof, and any combinations thereof. In some embodiments, a 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 or linked (cg. 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.

[015] In some embodiments, 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. 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
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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.

[016| 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 some embodiments, the

benzodiazepine is present in a carrier system in a concentration from about 20 mg/mL to about 50 mg/mL.

|Ol7| In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols or .

tocolrienols, 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 tocopherols or toeotrienols, or

any combinations thereof, in an amount fi'om about 60% to about 75% (w/w). In some embodiments, the

carrier system comprises one or more natural or synthetic tocopherols or toeotrienols, or any combinations

thereof, in an amount ofabout 70% (w/w).

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

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

[019] In some embodiments, the composition comprises atleast 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.

[020] In some embodiments, the composition comprises one or more additional cxeipients, such as one or

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

[021} The invention also discloses a method oftreating 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 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%, preferably about

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

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

free of benzodiazepine microparticles, nanoparticles or combinations thereof.
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[022] In some embodiments, the benzodiazepine drug is selected from the group consisting of: alprazolam,

brotizolam, chlordiazepoxide, clobazam, elonazepam, elorazepam, demoxazepam, diazepam, flumazenil,

flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam, prazepam,

quazepam, triazolam, temazepam, loprazolam, or any pharmaceutically-acceptable 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 is fully dissolved in a single phase

comprising one or more one or more natural or synthetic tocopherols or tocotrienols and one or more alcohols

or glycols. In some embodiments, the benzodiazepine drug comprises benzodiazepine microparticles,

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

In 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.

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

from the group consisting of: u-tocopherol, B-tocopherol, y-toeopherol, S-tocopherol, (I-tOCOtI‘IeIIOi, [3-

tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters thereof, any analogs

or derivatives thereof, and any combinations thereof.

[024] In some embodiments, the one or more alcohols are selected from the grOup consisting of: ethanol,

propyl alcohol, butyl alcohol, pcntanol, 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, butylene glycol, pentylene glycol, any isomers thereof, and any combinations thereof. In

some embodiments, the alcohol or glycol is fi'ee of water (dehydrated, USP). In some embodiments, the

alcohol is ethanol (dehydrated, USP).

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

from about I 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. 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. ‘

: [026] In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols or
toeotrienols, 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 tocopherols or toeotrienols, 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 toeotrienols, or any combinations

thereof, in an amount ofabout 70% (w/w).

[027] 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 carrier

system comprises one or more alcohols or glycols, or any combinations thereof, in an amount from about 25%
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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).

[028| In some embodiments, 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.

[029| In some embodiments, the composition is in a pharmaceutically-acceptable spray formulation, and

further comprising administering the composition to one or more nasal mucosal 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-aceeptable

spray formulation having volume from about 10 pL to 200 pL.

[030] In some embodiments, the administration ofthe composition comprises spraying at least a portion of

the therapeutically effective amount of the composition into at least one nostril. In some embodiments, the

administration ofthe composition comprises spraying at least a portion ofthe therapeutically effective amount

ofthe composition into each nostril. In some embodiments, the administration of the composition comprises

spraying a first quantity ofthe compositioninto the first 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.

[031] In some embodiments, the administration ofthe composition begins at any time before or after onset

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

[032] Additional embodiments, uses, and advantages ofthe invention will become apparent to the person

skilled in the art upon consideration of the disclosure set forth herein.

INCORPORATION BY REFERENCE

[033l 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[034] Some embodiments of the invention may be further appreciated upon consideration of the appended

drawings, ofwhich:

[035] Figure 1 depicts a 240 hour linear plot ofthe arithmetic mean plasma concentration of diazepam alter

intranasal administration of 10 mg ofdiazepam as a suspension ofTable 11-2, intranasal administration 10 mg

ofdiazepam as a solution ofTable 11-1, and 5 mg ofdiazepam as an intravenous injection.

[036] Figure 2 depicts a 240 hour semi-logarithmic plot of the arithmetic mean plasma concentration of

diazepam afler intranasal administration of 10 mg of diazepam as a suspension of Table 11—2, intranasal

administration 10 mg of diazepam as a solution of Table lI-l, and 5 mg of diazepam as an intravenous

injection.
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[037] Figure 3 depicts a 24 hour linear plot of the arithmetic mean plasma concentration of diazepam after

intranasal administration of 10 mg ofdiazepam as a suspension of'fable 1 1-2, intranasal administration 10 mg

ofdiazepam as a solution ofTable 1 1-1 , and 5 mg of diazepam as an intravenous injection.

[038] Figure 4 is a Flow Diagram for one embodiment of a process for the manufacture of a diazepam

solution according to the instant invention.

[039] Figure 5 is a Flow Diagram for one embodiment of a process for the manufacture of a diazepam

suspension according to the instant invention.

DETAILED DESCRIPTION OF THE INVENTION .

[040] Provided herein are pharmaceutical compositions of one or more benzodiazepine drugs and methods

ofusing such pharmaceutical compositions. Such phannaeeutical compositions are administered nasally.

[04]] In some embodiments, the pharmaceutical composition for nasal administration comprises: 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) 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 from about 10% to about 70% (w/w). In some

embodiments, the benzodiazepine drug is dissolved in a carrier system. In seine embodiments, at least part. of

the benzodiazepine drug is in a form of microparticles, nanoparticles, or combinations thereof. In some

embodiments, the composition is substantially free of benzodiazepine microparticles, nanoparticles or

combinations thereof.

[042] In some embodiments, the pharmaceutical composition for nasal administration comprises: 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 5% to about 70% (w/w) in a pharmaceutically-acccptable

formulation for administration'to one or more nasal mucosa] membranes ofthe patient. 1n 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 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 of

the benzodiazepine drug is in a form of microparticles, nanoparticles, or combinations thereof. In some

embodiments, the composition is substantially free of benzodiazepine microparticles, nanoparticles or

combinations thereof.

[0431 In some embodiments, the benzodiazepine drug is selected from the group consisting of: alprazolam,

brotizolam, chlordiazepoxide, clobazam, clonacham, clorazepam, dcmoxazepam, diazepam, flumazenil,

-9.

AQUESTIVE EXHIBIT 1007 page 3393



AQUESTIVE  EXHIBIT 1007    page 3394

WO 2012/174158 PCT/US2012/042311

flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam, prazepam,

quazepam, triazolam, temazepam, loprazolam, any pharmaceutically-aceeptable 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, nanopartieles, 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 substantially free ofbenzodiazepine mieroparticles, nanoparticles or combinations thereof.

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

from the group consisting of: d-tocopherol, B-tocopherol, y-tocopherol, S-tocopherol, u-tocotrienol, B—

tocotrienol, y- tocotrienol, 8— toeotrienol, tocophersolan, any isomers thereof, any esters thereof, any analogs

or derivatives thereof, and any combinations thereof. In some embodiments, the carrier system includes one or

more synthetic tocopherols having a polymer glycol covalently bonded or linked to a toeopherol 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 of

benzodiazepines, wherein the benzodiazepine is not dissolved in a tocopherol phase, Vitamin E TI’GS can be

a desirable exeipient for stabilizing the 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.

[045] In some embodiments, 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. 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 USl’.

In some embodiments, a synthetic toeopherol can include Vitamin E TPGS (Vitamin E polyethylene glycol

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

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

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

]046| 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

can‘ier system in a concentration from about l0 mg/mL to about 250 mg/mL. In some embodiments, the

benzodiazepine is present in a carrier system in a concentration from about 20 mg/mL to about 50 mg/mL.

1047] In some embodiments, the can‘ier 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 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
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thereof, in an amount ofabout 70% (w/w). In some embodiments, a 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 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.

[048] 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%, 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 l5% to about 40%, about l5% 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). 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 some preferred embodiments, the glycols exclude glycol polymers having an average

molecular weight of greater than 200. ln some embodiments, the glycols exclude polyethylene glycol having

an average molecular weight of greater than about 200.

[(149] 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 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).

]050] In some embodiments, 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.

[051] ln 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'hcrcin.

]052| 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 benzodiazepine 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 of water. (In some embodiments, “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 ofa benzodiazepine drug that is fully dissolved in a

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

-11-

AQUESTIVE EXHIBIT 1007 page 3395



AQUESTIVE  EXHIBIT 1007    page 3396

WO 2012/174158 PCT/U52012/042311

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

essentially ofa benzodiazepine drug that is fiilly dissolved in a solvent consisting of one or more natural or

synthetic tocophcrols or tocotrienols, 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 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 ofa benzodiazepinc

dissolved in a solvent consisting of one or more natural or synthetic tocophcrols 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 tocophcrols

or tocotrienols, 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 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.)

[053[ 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. Thus, in some

embodiments, the composition is substantially free ‘of benzodiazepine microparticles, nanoparticles or

combinations thereof. In some embodiments, the composition comprises a bcnzodiachine 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 free ofwater. (In some embodiments, “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 ofa benzodiazepine drug

that is fully dissolved in a solvent consisting of one or more natural or synthetic tocophcrols or tocotrienols,

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

composition consists essentially ofa bcnzodiazepine drug that is fully dissolved in a solvent consisting of one

or more natural or synthetic tocophcrols or tocotrienols, 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 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.l% water.) In some embodiments, the composition consists of a

benzodiazepine dissolved in a solvent consisting ofone or more natural or synthetic tocophcrols, 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 tocophcrols,

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 {ice of water” indicates that the solution

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

[054[ 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 tocoplierol or tocotrienol and

one or more alcohols or glycols. In some embodiments, substantially all the benzodiazepine drug is in a
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particulate form. In some embodiments, at least part of the benzodiazepine drug'is in a microparticulate or

nanoparticulale form. The carrier system is one in which the amount of at least one benzodiazepine 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 embodiments, one or more excipients are dissolved or suspended in the carrier

system. In some embodiments, at least one such excipient stabilizes the suspension of benzodiazepine

particulates in the carrier system. In some embodiments, the carrier system may contain varying

concentrations of parabens (e. g. methylparaben, propylparaben, etc), and/or varying amounts of one 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, benzodiazepine particulate suspensions specifically exclude one or more polymeric glycols

having a molecular weight greater than about 200 g/inol. In seine embodiments, the composition comprises a

benzodiazepine drug in a form including benzodiazepine microparticles 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 cemprising

Vitamin E TPGS, one or both of methylparaben and propylparaben, at least one glycol, povidone 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 TI’GS,

metliylparaben, propylparaben, propylene glycol, pevidenc 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, one or more surfactants and water. In some embodiments, the

composition consists essentially of a benzodiazepine drug in a form including benzodiazepine microparticles

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

methylparaben and propylparaben, at least one glycol, povidone 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 Vitamin E TI’GS, methylparabcn,

propylparaben, propylene glycol, povidone and water, In some embodiments, the composition consists ofa

benzodiazepine drug in a form including benzodiazepine microparticles and/0r nanoparticles suspended in a

carrier system 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 microparticles or nanoparticles suspended in a carrier system consisting of

Vitamin E TPGS, one or both of methylparaben and propylparaben, at least one glycol, pOVidone and water.

In some embodiments, the composition consists ofa benzodiazepine drug in'a form including benzodiazepine

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

. methylparaben, propylparabcn, propylene glycol, povidone and water.
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|055| 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, substantially all the

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

in a microparticulate or nanoparticulate form. The carrier system is one in which the amount of at least one

benzodiazepine 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 embodiments, one or more excipients are dissolved or

suspended in the carrier system. In some embodiments, at least one such excipient stabilizes the suspension of

benzodiazepine particulates in the carrier system. In some embodiments, the carrier system may contain

varying concentrations of parabens (e. g. methylparaben, propylparaben, etc.), and/or varying amounts of one

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, 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 micropartielcs and/or nanoparticles

suspended in a carrier system comprising a synthetic tocopherol, one or more parabens, one or more alcohols

or glycols, an alkyglycoside and water. In some embodiments, the composition comprises a benzodiazepine

drug in a form including benzodiazepine micropartielcs or nanoparticles suspended in a carrier system

comprising Vitamin E TPGS, one or both of methylparaben and propylparaben, at least one glycol, an alkyl

glycoside and water. In some embodiments, the composition comprises a benzodiazepine drug in a form

including benzodiazepine micropartielcs and/or nanoparticles suspended in a carrier system comprising

Vitamin E 'l‘l’GS, 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 micropartielcs and/or nanoparticles suspended in a carrier system consisting essentially ofa

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 essentially ofa benzodiazepine drug in

a form including benzodiazepine micropartielcs or nanoparticles suspended in a carrier system consisting

essentially ol’ Vitamin E TI’GS, 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 ofa

benzodiazepine drug in a form including benzodiazepine micropartielcs and/or nanoparticles suspended in a

carrier system censisting essentially of Vitamin 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 micropartielcs and/or nanoparticles suspended in a

carrier system consisting ofa synthetic tocopherol, one or more parabens, one or more alcohols or glycols, an

alkyl glycoside, optionally one or more surfactants, and water. In some embodiments, the composition

consists of a benzodiazepine drug in a form including benzodiazepine micropartielcs or nanoparticles
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suspended in a carrier system consisting of Vitamin 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 micropartieles and/0r

nanoparticles suspended in a carrier system consisting of Vitamin E TI’GS, methylparaben, propylparaben,

propylene glycol, an alkyl glycoside, optionally a povidone and water.

[056] The invention also discloses a method oftreating 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 mucosa] membranes of a patient a pharmaceutical composition

for nasal administration comprising a benzodiazepine‘ drug; one or more natural or synthetic toeopherols 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% (w/w), preferably

about l0% to about 70% (w/w). In some embodiments, the benzodiazepine is dissolved in the one or more

natural or synthetic toeopherols 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 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 of the benzodiazepine

drug is in a form including micropartieles, nanoparticles, or combinations thereof. In some embodiments, the

composition is substantially fiee of benzodiazepine micropartieles, nanoparticles or combinations thereof.

1057] 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, nordacham, medazepam, nitrazepam, oxazepam, lorazepam, prazepam,

quazepam, triazolam, temazepam, loprazolam, or any pharmaceutically-acceptable 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

micropartieles, nanoparticles, or combinations thereof. In some embodiments, the benzodiazepinc

nanoparticles have an effective average particle size of less than about 5000 nm.

[0581 In some embodiments, the one or more natural or synthetic toeopherols or tocotrienols are selected

from the group consisting of: a-tocophcrol, B—tocophcrol, y-tocopherol, 5-toeopherol, a-toeotrienol, [3-

tocotrienol, y- tocotrienol, 5-tocotrienol, toeophersolan, any isomers thereof, any esters thereof, any analogs or

derivatives thereof, and any combinations thereof. A synthetic toeopherol may include a toeopherol that has

been modified to include a hydrophilie group, such as a polyethylene glycol group, which may be directly

covalently bonded to the toeopherol or may be linked to the toeopherol through a covalent linking group, such

as a diacid. An exemplary synthetic toeopherol of this type is Vitamin E Polyethylene Glycol Suecinate

(Vitamin E 'I‘PGS), although the person skilled in the art will be able to envision other synthetic tocopherols '

that have similar diaeid and/or hydrophilic groups.

[059] 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.
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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, one or more glycols specifically excludes polymeric glycols, such as polyethylene glycol.

In some embodiments, one or more glycols specifically excludes a polymeric glycol having a molecular

weight of greater than about 200 g/mol.

|060| In some embodiments, the benzodiazepine drug is present in the carrier system in a concentration

from about I mg/mL to about 600 mg/mlc. In some embodiments, the benzodiazepine drug is present in the

can'icr system in a concentration of from about 10 mg/mL to about 250 mg/mL. 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.

|061| In some embodiments, the carrier system comprises one or more natural or synthetic tocophcrols or

tocotricnols, 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 tocophcrols 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 toeotrienols, or any combinations

_ thereof, in an amount ofabout 70% (w/w). In some embodiments, especially where particulate suspensions of

a 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 benzodiazepine drug is contemplated, the tocopherol is substantially or completely free of

Vitamin E TPGS.

|062| 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 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). 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 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).

|063I In some embodiments, 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.

|064| In some embodiments, a composition comprises at least one penetration enhancer in addition to a

benzodiazepine drug, a natural or synthetic tocopherol or tocotricnol, and an alcohol or glycol. In some

embodiments, the penetration enhancer is an alkyl glycoside. In some embodiments, the alkyl glycoside refers

to any sugarjoined to any hydrophobic alkyl, as described in United States patent number 5,661,130, which is
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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 l0 to about l4 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 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-, dodeeyl, tridecyl, tetradecyl, pentadecyl, octadecyl a- or B-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, l0, 12, l4, l6, l8 or 20 carbon atoms. Where present, the amount of

alkyl glycoside in the composition is sufficient to enhance the absorption of a benzodiachine drug

administered by the intranasal route. In some embodiments, the amount of alkyl glyeoside in the'composition

is selected so as to enhance absorption of the benzodiazepine drug, while 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 l% (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.l25% (w/v) to about 0.5%

(WV).

[065] In some embodiments, the composition is in a pharmaceutically-acceptable spray formulation, and

further comprising administering the composition to one or more nasal mucosal membranes ofthe patient. In

some embodiments, the therapeutically effective amount is from about I 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 uL‘to 200 ttL.

[066] In some embodiments, the administration ofthe composition comprises spraying at least a portion of

the therapeutically effective amount of the composition into at least one nostril. In some embodiments, the

administration ofthe composition comprises spraying at least a portion ofthe therapeutically effective amount

ofthe composition into each nostril. In some embodiments, the administration of the composition comprises

spraying a first quantity ofthe composition into the first nostril, spraying a second quantity ofthe composition

into a second nostril, and optionally after a pro-selected time delay, spraying a third quantity of the

composition into the first nostril. Some embodiments further comprise, optionally alter a pro-selected time

delay, administering at least a fourth quantity ofthe composition to the second nostril.

|067| In some embodiments, the administration ofthe composition begins at any time before or after onset

ofsymptoms ofa disorder which may be treatable with the composition.

Definitions

|068| As used herein the phrase “therapeutically effective amount” (or more simply “effective amount”)

includes an amount sufficient to provide a specific therapeutic response for which the drug is administered to
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a patient in need of particular treatment. The skilled clinician will recognize that the therapeutically effective

amount of drug will depend upon the patient, the indication and the particular drug administered.

[069] 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” may in some embodiments mean :t 20%, d: 10%, i

5%, i 2%, or :l: 1% or less.

10701 As used herein, the phrase “analogs or derivatives” includes molecules that differ from one another

. molecule due to one or more atoms or functional groups having been replaced with a different atom or

functional group. This may result in molecules with similar chemical formulas but different chemical and/0r

biological properties.

l07l| As used herein, the term, “isomer” includes molecules with identical chemical formulas, but 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 C3H7OH. It may be found as propan-l-ol, wherein the —Olel is found attached to an end

carbon. Alternatively, it may be found as propan-2-ol, wherein the —OH is found attached to the second

carbon.

propan— l—ol

propan-Z—ol

1072] As used herein, the term “seizure” includes commonly recognized types of seizures, including

absence seizures, myoclonie seizures, clonic seizures, tonic seizures, tonic-clonic seizures, and atonie

seizures. Often seizures, particularly severe tonic or tonic-clonie 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 generally

experience a different type ofaura, which is unique to the patient; however auras may be classified as audible,

visual, olfactory or tactile sensations that usually, or at least often, precedes a patient’s experiencing a seizure.

(Not all patients who suffer seizures experience aura; however aura are not uncommon amongst those who

suffer the worst type ofseizurcs, especially tonic-elonic seizures.)

[073] As used herein, the term “prevention” refers to a forestalling, including temporary forestalling, ofthe

onset ofa disorder. In the ease of seizures, this can occur either with or without the benefit of a warning aura.

1074] 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.”

|()7S| As used herein, unless otherwise qualified, “a” and “an” can mean one or more.

[076l- As used herein, the term “comprising” in all its variants, is a transitional phrase used in a claim to

indicate that the invention includes or contains, but is not limited to, the specifically recited claim elements.

[077] 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
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composition, machine or process, but that the claim is open to unlisted ingredients, parts or process steps that

do not materially affect the basic and novel properties ofthc invention.

|(l78| 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

[079] 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. 0 i

|()80[ It should be recognized by those of skill in the art 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 pharmacodynamie properties, may find use through

the present invention, which can provide for improved bioavailability of benzodiazepine drugs, delivery of

higher concentrations of benzodiazepine drugs via the nasal route, faster attainment of therapeutic levels of

benzodiazepine in the blood plasma, avoidance ofthc livcr portal vein and concomitant avoidance of first pass

effects and/or faster presentation of benzodiazepine drug to the brain.

[08]] 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 to a mucosal ,

membrane. By use ofthc present carrier system, which in some embodiments, provides an improved ability to

dissolve benzodiazepine drugs, the present invention allows benzodiazepine drugs to be administered to one

or more mucosal membranes, including to nasal mucosal membranes. This can allow one to administer the

drug without hospitalization or unnecessary discomfort. Additionally, in some embodiments of the present

invention, such as nasal administration, the digestive system largely may be bypassed. This latter

improvement can yield improved bioavailability, faster attainment of therapeutic levels of benzodiazepine in

the blood plasma, avoidance ofthe liver portal vein, and/or concomitant avoidance of first pass effects.

[082] 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 example, suffers from rigid muscles and uncontrollable movement. This can make oral and/or

intravenous administration difficult or inconvenient. However, the nasal passageways remain open and easily

accessible, and therefore is a useful route ofadministration for ofthe present invention.

[0831 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 more

benzodiazepine drugs. By way of non-limiting example such disorders can include: insomnia, anxiety,

seizures, muscle spasms and rigidity, and the symptoms of drug withdrawal.
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[084] In some embodiments, the one or more benzodiazepine drugs, are used alone or in combination with

another antieonvulsant 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-oecurrence of seizure.

I085] Alprazola m (8-ehloro-6-phenyl- l -methyl-4H- l ,2,4-triazolo[4,3 -a][l ,4]benzodiazepine).

CI /N

[086] Alprazolam is a benzodiazepine drug having sedative, tranquilizing and muscle relaxing properties. It

is classified as an anxiolytie. Alprazolam has also been shown to be useful in the treatment of panic disorder.

The dosage of alprazolam varies by indication, however it is expected that a therapeutic dose will be in the

range of about 0.5 to about 4, preferably about 1 to about 2 mg per dose, from I 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 it‘s

entirety.

]087] In some embodiments, alprazolam is used alone or in combination with other drugs to provide an

anxiolytie effect, an antieonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesie

effect or combinations of the foregoing effects.

[088] In some embodiments, alprazolam 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 re—occurrcnee of seizure. Alprazolam 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 alprazolam

may reduce or ameliorate the intensity of seizure and/or reduce or ameliorate the frequency of seizure. In

some embodiments, administration of alprazolam may prevent occurrence of seizure. ln some embodiments,

especially where the patient is prone to experiencing serial seizures or status epilepticus, administration of

alprazolam may aid in interrupting the seizure cycle and may thus prevent the re-oeeurrence of seizure. In

addition to the benzodiachincs (such as diazepam), other anti-convulsant drugs may be combined with

alprazolam to provide an antieonvulsant or synergistic anticonvulsant effect.

]089] Alprazolam may also be administered by another person (ag. 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
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therapeutic environment to treat the seizure victim, for example, nasally. Among the beneficial therapeutic

effects that may be imparted by acute dosing of benzodiazepinc anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (tag. general 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 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 alprazolam

formulations of the invention, and in particular nasal formulations, provide fast onset oftherapeutic benefit ——

in some instances less than about 30 minutes, less than about IS minutes, less than about 10 minutes, and in

some cases less than about 5 minutes. The alprazolam formulations ofthe 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.

[090] 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 .t‘ui

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-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 ofseizure refers to a temporary forest‘alling of the

onset of seizure, either with or without the benefit ofa warning aura.

[091] Diazepam (7-chloro-l-methyl-5—phenyl-1,3-dihydro-2H-l,4-bcnzodiazepin-Z-one)

\ oN

CI /N

|09ZI Diazepam is a benzodiazepine drug having sedative, tranquilizing and musclerelaxing properties. It is

classified as an anxiolytic and skeletal muscle relaxant. lt 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 of about 1 to about 20, preferably about 2 to about 10

mg per dose, from I to 8, preferably from 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 of United States patents
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3,371,085; 3,109,843; 3,136,815 or 3,102,116, each of which is incorporated herein by reference in its

entirety.

|093| 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 amnesic

effect or combinations of the foregoing effects.

[094] 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 occurrence or rc-occurrcnce 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. Even where protection against seizure is not absolute, administration of diazepam 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 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.

|()95] Diazepam may also be administered by another person (eg. 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 of benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity ofthe seizure (ag. general relaxation of the 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 patient will experience a repeat

seizure, an increase in the interval between the current seizure and the next seizure. Thus, the diazepam

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 diazepam 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.

[096] . 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 sm’ -

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. 1n 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-aural administration of benzodiazepine drug, for example by nasal

administration, will prevent or at least ameliorate the effects (intensity, duration or both) of the impending
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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.

[097] Flurazepam (7-chloro-5-(2-flurophenyl)-2,3-dihydro-l-(2-(diethylamino)ethyl)-lH~l,4-

LN)
benzodiazepin-Z-one)

CI ' /N

[098] Flurazepam is a benzodiazepine drug having sedative (especially soporific and hypnotic), anxiolytie,

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 varies by indication, however it is

expected that a therapeutie‘dose will be in the range ofabout 5 to 40, preferably about 20 to about 35 mg per

dose, from I 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 ofwhich is incorporated herein by reference in its entirety.

[099] In some embodiments, flurazepam is used alone or in combination with other drugs to provide an

anxiolytie effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations ofthe foregoing effects.

[0100] 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 seizure, reduce or ameliorate the

frequency of seizure, and/or prevent occurrence or re-occurrence 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, 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

flurazepam may aid in interrupting the seizure cycle and may thus prevent the re—oceurrence of seizure. In
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addition to the benzodiazepines (such as diazepam), other ant‘i-convulsant drugs may be combined with

flurazepam to provide a synergistic anticonvulsant effect.

[010]] Flurazepam 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 of benzodiazepinc anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (ag. general relaxation of the 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 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 flurazepam

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 l5 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 that does

not require intravenous drug administration or rectal drug administration.

[0102] 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 embodiments of the invention, the method

includes prompt administration of a preparation of a benzodiazepinc drug according to the invention during

the aura. In some embodiments, such intra-aural administration of benzodiazepinc 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 ofthis invention, prevention of seizure refers to a temporary forestalling of the

onset ofseizure, either with or without the benefit ofa warning aura.

[(l l 03[ Loraze pa m (7-chloro-S—(2—chlorophenyl)—3—hydroxy—l ,3-dihydro-2H- l ,4-benzodiazepin-2vone)

H ON

OH

Ct /N

Ct

|()104| Lorazepam is a benzodiazepinc drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Lorazepam has also been shown to be useful in the

treatment of nausea, The dosage of lorazepam varies by indication, however it is expected that a therapeutic
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dose will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from I to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Lorazepam may'

be manufactured using the process disclosed in United States patent 3,296,249, which is incorporated herein

by reference in its entirety.

[0105] In some embodiments, lorazepam is used alone or in combination with other drugs to provide an

anxiolytie effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations of the foregoing effects.

[0106] In some embodiments, lorazepam 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 re-occurrence of seizure. Lorazepam 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 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

lorazepam 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

lorazepam to provide a synergistic anticonvulsant effect.

[0107] Lorazepam may also be administered by another person (eg. 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. Ameng the beneficial therapeutic

effects that may be imparted by acute dosing of benzodiazepine antieonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (cg, general relaxation of the 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 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 lorazepam

formulations ofthe invention, and in particular nasal formulations, provide fast onset oftherapeutic benefit —

in some instances less than about 30 minutes, less than about IS minutes, less than about 10 minutes, and in

some cases less than about 5 minutes. The lorazepam formulations ofthe 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.

[0108] 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 embodiments of the invention, the method

includes prompt administration of a preparation of a benzodiazepine drug according to the invention during
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the aura. ln some embodiments, such intra—aural administration of benzodiazepine 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 forcstalling of the

onset of seizure, either with or without the benefit ofa warning aura.

[0109] Medacham ((7-chloro—l—methyl-5-phenyl-2,3—dihydro-lH- l ,4—benzodiazepine)

lN

Cl /N

[0110] 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 of nausea. 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, which is

incorporated herein by reference in its entirety.

[0111] 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 effect, an amnesie

effect or combinations ofthe foregoing effects.

[0112] In some embodiments, medazepam is used alone or in combination with another antieonvulsant drug

to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or ameliorate the

frequency ofseizurc, and/or prevent occurrence or re-occurrence of seizure. Medazepam may be administered

by the patient or other person (such as a healtheare professional) while t‘he'patient is in a non-seizing state to

protect against seizure. Even where protection against seizure is not absolute, administration of medazepam

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 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-oecurrence 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.

[0113] Metlazepam may also be administered by another person (eg. 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
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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 of benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (Lag. 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 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 oftherapeutic benefit —

in some instances less than about 30 minutes, less than about 15 minutes, less than about IO minutes, and in

some cases less than about 5 minutes. The medazepam 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. ‘

|0114| .Otlen 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 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-aural administration of benzodiachine 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 ofthis invention, prevention of seizure refers to a temporary forestalling ofthe

onset of seizure, either with or without the benefit ofa warning aura.

Ill] 15] Mexazolam (lO~Chloro-l lb-(2-chlorophenyl)—l,3,7,l lb—tetrahydro—B-methyloxazolo[3,2—

d][l,4]benzodiazepin—6(51~l)-one)

ZI

CI

[0116] Mexazolam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. it is classified as an anxiolytic. Mcxazolam has also been shown to be useful in the

treatment of nausea. The dosage of mexazolam varies by indication, however it is expected that a therapeutic

dose will be in the range of about 0.1 to about l0, preferably about 0.2 to about 1 mg per dose, from i to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Mexazolam may

be manufactured using the process disclosed in United States patent 3,722,371, which is incorporated herein

by reference in its entirety.
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[0117] In some embodiments, mexazolam is used alone or in combination with other drugs to provide an

anxiolytie effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations ofthe foregoing effects.

[0118] In some embodiments, mexazolam 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 re-occurrence of seizure. Mexazolam 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 mexazolam

may reduce or ameliorate the intensity of seizure and/or reduce or ameliorate the frequency of seizure. In

some embodiments, administration of mexazolam may prevent occurrence of seizure. In some embodiments,

especially where the patient is prone to experiencing serial seizures or status cpilepticus, administration of

mexazolam may aid in interrupting the seizure cycle and may thus prevent the re~oceurrence of seizure. In

addition to the benzodiazepines (such as diazepam), other anti—convulsant drugs may be combined with

mexazolatn to provide a synergistic anticonvulsant effect.

[0119] Mexazolam may also be administered by another person (eg, an acquaintance or associate, a family

member or a health care professional) to the patient while the patient is in a state ofseizure. 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 of benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (ag. general relaxation of the 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 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 oftherapeutic benefit —

in some instances less than about 30 minutes, less than about l5 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

formulations, also provide convenient administration ofa therapeutically beneficial drug to a patient that does

not require intravenous drug administration or rectal drug administration.

[(1120] 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 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-aural administration of benzodiazepine 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 ofseizure, either with or without the benefit ofa warning aura.

-23-

AQUESTIVE EXHIBIT 1007 page 3412



AQUESTIVE  EXHIBIT 1007    page 3413

WO 2012/174158 PCT/US2012/042311

[0121] Midazolam (8-ehloro-6-(2-fluorophenyl)-l-methyl-4H—imidazo(1,5-a)benzodiazepine).

3 YN/N

CI /N

[0122] Midazolam is a tricyclic benzodiazepine having anxiolytic, amnesic, hypnotic, anticonvulsant,

' skeletal muscle 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 neutral pH (eg. about 6 to 8). Thus it is

desirable in some embodiments for aqueous nasal preparations of midazolam to have a 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 midazolam are particularly suitable for

nasal administration as the lipid-soluble (at approximately 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

hydrofluoroearbon propellants, hydrocarbon propellants, etc. ‘

[0123[ The dosage of midazolam varies by indication, however it is expected that a therapeutic dose will be

in the range of about 0.] to about 20, preferably about 0.2 to about 10 mg per dose, from 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 of United States patents 4,280,957 or 5,831,089, each of

which is incorporated herein by reference in its entirety.

[0124] 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 ofthe foregoing effects.

[0125] In some embodiments, midazolam 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 ofscizure, and/or prevent occurrence or rc—oecurrence of seizure. Midazolam may be administered

by the patient or other person (such as a healtheare professional) while the patient is in a non-seizing state to

protect against seizure. Even where protection against seizure is not absolute, administration of midazolam

may reduce or ameliorate the intensity of seizure and/or reduce or ameliorate the frequency of seizure. In

some embodiments, administration of midazolam may prevent occurrence of seizure. In some embodiments,

especially where the patient is prone to experiencing serial seizures or status cpilepticus, administration of
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midazolam may aid in interrupting the seizure cycle and may thus prevent the re-occurrence of seizure. ln

addifion to the benzodiazepines (such as diazeparn), other anu-convulsant drugs niay be conibined \vnh

midazolam to provide a synergistic anticonvulsant effect. '

[0126] 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 ofseizure. 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 of benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (eg. general relaxation of the muscles, reduction in seizure-induced

anxiety experienced by the patient and a general impartation of a feeling of well-being to the patient),

reducuon nithe durafion oftheseizure,reducfion hithe probabflnythatthe pauentxvfllexpefience arepau

seizure, an increase in the interval between the current seizure and the next seizure. Thus, the midazolam

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 midazolam formulations ofthe 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,

[0127] 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 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—aural'administration of benzodiazepine 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 ofseizure refers to a temporary forestalling ofthe

onset ofseizure, either with or without the benefit ofa warning aura.

“”281 Temazepa m (7—chloro—l —methyl—5-phenyl-3-hydroxy— l,3—dihydro—2l‘l- ] ,4-benzodiazepin-2-one)

\ oN

OH

Cl /N
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[0129] Temazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Temazepam has also been shown to be useful in

the treatment of nausea. The dosage of temazepam varies by indication, however it is expected that a

therapeutic dose will be in the range of about I to about 50, preferably about 5 to about 30 mg per dose, from

I to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

'l‘emazepam 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.

[0130] In some embodiments, temazepam 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 ofthc foregoing effects.

[0131] 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 seizure, reduce or ameliorate the

frequency of seizure, and/or prevent occurrence or revoccurrcnce of seizure. Teniazepam 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 temazepam

may reduce or ameliorate the intensity of seizure and/or reduce or ameliorate the frequency of seizure. In

some embodiments, administration of-temazepam may prevent occurrence of seizure. In some embodiments,

especially where the patient is prone to experiencing serial seizures or status epilepticus, administration of

temazepam 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

temazepam to provide a synergistic anticonvulsant effect.

[0132] Temazepam may also be administered by another person (eg. 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 ofthc 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 ofbenzodiazepinc anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (ag. general relaxation of the 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 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 temazepam

formulations of the invention, and in particular nasal formulations, provide fast onset oftherapeutic benefit —

in some instances less than about 30 minutes, less than about l5 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 ofa therapeutically beneficial drug to a patient that does

not require intravenous drug administration or rectal drug administration.

[0133] 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
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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 accordingto the invention during

the aura. ln 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 with or without the benefit ofa warning aura.

l’llarmaceutically Acceptable Salts

[0134] Benzodiazepines have the generally basic structure of formula I:

 

\ R4
N

R .
/ 4

R, l R,
\ _-N

\R6
R3‘

Formula I

wherein RI-Rs are substituents. In particular embodiments, R. is an optionally substituted alkyl or forms a ring

with R4, R2 is a halogen (cg. Cl, Br), R3 is optionally substituted aryl (cg. Z-Chloro or 2-Fluorophenyl), R5 is

H or OH, _R4 and R4’ together form a carbonyl (C=O) with the carbon towhich they are attached or R4 and R1

form an optionally substituted heterocyclic ring with the diazepam ring 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 pharmaceutically acceptable acids, such as pharmaceutically

acceptable mineral acids and pharmaceutically acceptable organic acids.

10135] I’harmaceutically acceptable mineral acids include HCl, H3804, HzSO}, H3P04, H3POJ, and others

that will be recognized by those of skill in the art. Pharmaceutically acceptable organic acids include acetic

acid, benzoic acid, tartaric acid, citric acid, oxalic acid, maleic acid, malonic acid, ctc. Thus, in some

embodiments, the pharmaceutically acceptable acid may be selected From the group consisting of: l-hydroxy-

2—naphth0ic acid,‘ 2,2-dichloroacetic acid, 2-hydroxycthanesulfonic acid, 2-0xoglutarie acid, 4-

acetamidobenzoic acid, 4vaminosalicylic acid, acetic acid, adipic acidascorbic acid (L), aspartic acid (L),

benzenesulfonic acid, benzoic acid, camphoric acid (+), camphor-lO-sulfonic acid (+), capric acid (dccanoie

acid), caproic acid (hexanoic acid), caprylicracid (octanoic acid), carbonic acid, cinnamic acid, citric acid,

cyclamic acid, dodccylsulfuric acid, ethane-1,2-disulfonie acid, ethanesulfonic acid, formic acidfumarie acid,

galactaric acid, gentisic acid, glucoheptonic acid (D), gluconic acid (D), glucuronic acid (D), glutamic acid,
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glutaric acid, glycerophOSphoric acid, glycolic acid, hippuric acid, hydrobromic acid, hydrochloric acid,

isobutyric acid, lactic acid (DL), lactobionic acid, lauric acid, maleic acid, malic acid (- L), malonic acid,

mandelic acid (DL), methanesulfonic acid, benzenesulfonic acid (besylic acid), naphthalene-l,5-disulfonic

acid, naphthalene-Z-sulfonic acid, nicotinic acid, nitric acid, oleie acid, oxalic acid, palmitic acid, pamoic acid,

phosphoric acid, proprionic acid, pyroglutamic acid (- L), salicylic acid, sebacic acid, stearic 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

pharmaceutically acceptable amphoteric polymers. One skilled in the art will recognize that other basic active

pharmaceutical ingredients may be combined with the foregoing 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

ofthe added acid be an active pharmaceutical ingredient in its own right.

|0l36| In some embodiments, the invention provides nasal compositions comprising one or more acidic

pharmaceutically active ingredients. It' is considered well within the ordinary skill in the art to determine

which ofthe compounds set for the above are acidic. Such compounds may be prepared as base addition salts,

c.g. by the addition of one or more mineral bases (cg. NaOH, KOl-l, NaHC03, NagCOL NH3) or organic

bases. It is considered within the skill in the art to choose a pharmaceutically acceptable base.

10137] Known benzodiazepine compounds have anxiolytie, anticonvulsant, sedative and/or skeletal muscle

relaxant effect. The term “anticonvulsant” 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 ofthe occurrence or re-occurrence of seizure. In this regard, treatment of seizure includes cessation

of an ongoing seizure, reduction in the Severity ofan ongoing seizure, reduction in the duration of an ongoing

seizure. Protection against seizure includes forestalling an oncoming seizure.

Carrier System

10138] Vitamin E is a class of fat soluble methylated phenols. There are at least eight naturally—occurring

compounds that comprise this class: u-tocopherol, B-tocopherol, y-tocopherol, 6-toeopherol, a-tocotrienol, l3-

tocotrienol, y- tocotrienol, andlo- tocotrienol, all of which may be used in the compositions and methods ofthe

present invention. There are multiple isomers of each of these compounds, all of which may be used in the

compositions and methods of the present invention. There are also multiple esters of each of these

compounds, including tocophersolan, all of which may be used in the compositions and methods of the

present invention. As used herein, Vitamin E refers to any ofthe natural or synthetic tocopherols, tocotrienols,

any isomers thereof, any esters thereof, any analogs or derivatives thereof, or any combinations thereof.

/,, O OH
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u-tocopherol

[(1139l 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.

[0140] 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 E may be present as microparticles, nanoparticles, or any combination thereof. Furthermore, use of

Vitamin E can have the added benefit of either avoiding irritation of sensitive mucosal membranes and/or

soothing irritated mucosal membranes.

[0141] 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

difficult to create and can be highly unstable. Additionally, they can leave an oily film on the surface ofthe

skin. Thus, to avoid the drawbacks of emulsions, some embodiments of the present invention comprise

solutions of one or more benzodiazepine drugs in Vitamin E and one or more lower alkyl alcohols or one or

more lower alkyl glycols, or any combinations thereof.

[0142l 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 thereof can be used.

[0143] Lower alkyl glycols are those with six or fewer carbon atoms. Thus, any of ethylene glycol, propylene

glycol, butylene glycol, pent‘ylene glycol, any isomers thereof, or any combinations thereof can be used.

Additional Excipients

10144} In some embodiments, a composition comprises at least one penetration enhancer in addition to a

benzodiazepine drug, a natural or synthetic toeopherol or tocotrienol, 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 10 to about 14 carbons in length.

The hydrophobic alkyl can be branched and/or partially or wholly unsaturated. The alkyl may bejoined 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 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, tridccyl, tetradecyl, pentadecyl, oetadecyl (1- or [3-D-

maltosidc, ~glucoside or sucroside. In some embodiments, the preferred glycosides include maltose, sucrose or

glucose linked by glycosidie linkage to an alkyl chain of 9, 10, 12, I4, l6, 18 or 20 carbon atoms. Specific

cxcipients that may be employed in a nasal composition according to the invention include alkylsaccharide is
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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 ofthe invention include those marketed under the name lntravail® by Aegis Therapeutics, LLC,

San Diego, CA. Other alkyl glycosides may be selected from those having a hydrophile-lipophile balance ‘

(1-11413) number of from about 10—20, especially about 11-15. The l-ILB number may be determined as set forth

in the publication US2009/0047347, published on 19 February 2009, the entirety of which, 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 absorption of the benzodiachinc drug, while at the same time not significantly irritating the nasal

mucosa. 1n some embodiments, the amount ofalkyl glycoside in the composition is in a range of about 0.01%

(w/v) to about 1% (w/v). In some embodiments, the amount ofalkyl glyeoside in the composition is in a range

ofabout 0.05% (w/v) to about 0.5% (w/v), or about 0.125% (w/v) to about 0.5% (w/v).

[0145] The term "penetration enhancer'f, means any material which acts to increase absorption across the

mucosa and/or increases bioavailability. In some embodiments, such materials include mucolytic agents,

dcgradative 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 enhancer, in an in vivo or good model g

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 of chronic 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.

|()l46| In some embodiments, preferred enhancing materials lysophospholipids,‘ for example

lysophosphatidylcholinc obtainable from egg or soy lecithin. Other lysophosphatidylcholines that have

different acyl groups as \vell‘as lyso compounds produced from phosphatidylethanolamincs and phosphatidie

acid which have similar membrane modifying properties may be used. Acyl carnitines (eg. palmitoyl—dlv

carnitine-chloride) is an alternative. In some embodiments, a suitable concentration is from 0.02 to 20% (w/v).

[0147] 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 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 (cg. phenylalanine enamine of ethylacetoacetate), malonates (cg. diethyleneoxymethylene

malonate), salieylatcs, bile salts and analogues and fusidates. Suitable concentrations are up to 20% (w/v).

[01481 Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benzodiazepine drug, one or more natural or synthetic tocopherols or

toeotrienols, 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 amount from about
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l0% to about 70% (w/w), in a pharmaceutically—acceptable formulation for administration to one or more

nasal mucosal membranes ofa patient. In some embodiments, the alkyl glyeoside is an Intravail® brand alkyl

glycosidc. In some embodiments, the alkyl glyeoside 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 glyeoside is dodecyl maltoside. In some embodiments, the alkyl glycoside is

tetradccyl maltoside. 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 distearate. In some embodiments, the alkyl glyeoside is a combination of two or more of dodecyl

maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, or sucrose distearate.

[0149] Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benzodiazepine drug, which benzodiazepine drug comprises microparticles,

nanoparticles or both, one or more natural or synthetic tocopherols or tocotricnols, 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 amount from about 10% to about 70% (w/w), in a

pharmaccuticaIIy—aeceptable formulation for administration to one or more nasal mucosal membranes of a

patient. In some embodiments, the alkyl glyeoside is an lntravail® brand alkyl glyeoside. 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. In some embodiments, the alkyl glycoside is tetradecyl maltoside. In

some embodiments, the alkyl glycoside is sucrose dodeeanoate. In some embodiments, the alkyl glyeoside 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 of dodecyl maltoside, tetradecyl maltoside, sucrose

dodecanoate, sucrose monostearate, or sucrose distearate.

Mucosal Membrane Preparations

]0150] Mueosal membrane preparations are generally administered in metered sprays having volumes of less

than 250 uL, preferably less than 150 uL, and ideally from 25 to 100 uL. Although not prohibited in this

invention, administration of volumes larger than about 300 uL per dose usually exceeds the absorption

capacity ofthc membranes. This results in a large portion ofthe pharmaceutically-aetive ingredient being lost.

l015I] The dosage volume ofpreparations, in particular nasal preparatiohs, preferably ranges. from 2-5 to ICC

uL. Volumes in excess of the aforementioned ranges may bypass the sinuses and flow down the back ofthe

throat where the excess is swallowed.

Alprazolam

l0152] The dosage ofalprazolam varies by indication, however it is expected that a therapeutic dose will be

in the range of about 0.5 to about 4, preferably about I to about 2 mg per dose, from I to 8, preferably from 2

to 8, and in some preferred embodiments about 4 to about 6 times per day. Alprazolam may be manufactured
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using the process disclosed in United States patent 3,987,052, which is incorporated herein by reference in its

entirety.

[0153] As a nasal formulation, alprazolam may be administered in 25 to 250 [1L metered sprays. In some

preferred embodiments, alprazolam is administered in 50 to 150 uL, especially about 100 pL, metered sprays

Diazepam

[0154] The dosage of diazepam may vary by indication, however it is expected that a therapeutic dose will be

in the range ofabout l to about 20, preferably about 2 to about 10 mg per dose, from I to 8, preferably from 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 of United States patents 3,371,085, 3,109,843, 3,136,815 or 3,102,116, each

of which is incorporated herein by reference in its entirety.

[0155] As a nasal formulation, diazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, diazepam is administered in 50 to 150 uL, especially about [00 uL, metered sprays.

Flurazepam

[0156] The dosage of flurazepam 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 8,

and in some preferred embodiments about 4 to about 6 times per day. Fluracham 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.

[0157] As a nasal formulation, flurazepam may be administered in 25 to 250 [AL metered sprays. In some

preferred embodiments, flurazepam is administered in 50 to 150 pL, especially about 100 uL, metered sprays.

Loracham

[0158] 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. Lorazepam may be manufactured

using the process disclosed in United States patent 3,296,249, which is incorporated herein by reference in it's

entirety.

[0159] 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 pL, especially about 100 pL, metered sprays.

Medazepam

[0160] 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 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,

[0161] As a nasal formulation, 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.

Mcxazolam
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[0162| 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. Mexazolam may be

manufactured using the process disclosed in United States patent 3,722,371, which is incorporated herein by

reference in its entirety.

[0163] As a nasal formulation, mexazolam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, mcxazolam is administered in 50 to 150 uL, especially about 100 uL, metered sprays.

Midazolam

10164] 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, 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 of United States patents 4,280,957 or 5,831,089, each of

which is incorporated herein by reference in its entirety.

|0165] As a nasal formulation, midazolam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, midazolam is administered in 50 to 150 uL, especially about 100 uL, metered sprays.

Temazepam

|0166] 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, preferably about 5 to about 30 mg per dose,‘from l 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 of which is incorporated

herein by reference in its entirety.

10167] As a nasal formulation, temazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, temazepam is administered in 50 to 150 uL, especially about 100 ttL, metered sprays.

Formulation

[0168] Some embodimentS'comprise administering to one or more mucosal membranes of a patient a

therapeutically effective amount of one or more benzodiazepine drugs, or pharmaceutically-acceptable salts

thereof. Some embodiments of the composition disclose a composition comprising one or more

benzodiazepine drugs or pharmaccutieally-acceptable salts thereof in a concentration up to about 600 mg/mls.

Other cotnpositions disclose a composition comprising one or more benzodiazepine drugs or

pharmaceutically-acceptable salts thereof in a concentration of about 10 mg/mL up to about 250 mg/ml...

Further, some embodiments disclose a composition comprising one or more benzodiazepine drugs or

pharmaceutically—acceptablc salts thereofin a concentration of about 20 mg/mL up to about 50 mg/mL.

[0169] 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 thereof. Further, some
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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.

[0170] Some embodiments of the 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 of diazepam of abOut 1.0 mg to about 20.0 mg until achievement ofthe desired

result. Otherdosage levels disclose a dosage level of about 2.0 mg to about 15.0 mg until the desired result is

achieved. Sotne embodiments disclose a dosage level ofabout 5.0 mg to about 10.0 mg until the desired result

is achieved.

10171] In some embodiments ofthe method, the dosage volume ranges from about 10 uL to about 200 uL. In

some embodiments, the dosage volume ranges from about 20 uL to about 180 uL. Further, some embodiments

disclose a dosage volume ofabout 50 uL to about 140 uL. In some embodiments, the dosage volume is 50 uL,

75 uL or 100 uL per nostril,

Formulation Process

[0172] In some embodiments, the composition for nasal administration is substantially free of

benzodiazepine microparticlcs, nanoparticles 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 benzodiazepinc‘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.

[0173] ’The formulation process may be adjusted to take into consideration variations in the formulation. For

example, as depicted in Figure 4, formulations comprising both benzyl alcohol and ethanol may be formulated

by first combining Vitamin E, benzyl alcohol and ethanol (e.g., dehydrated alcohol, USP), mixing until the

ingredients are homogenous, heating the mixture to about 45°C (i2°C), adding alkyl glocoside and mixing

until the alkyl glycosidc is dissolved and the solution is homogenous, adding benzodiazepine (cg, diazepam)

while maintaining the mixture at about 45 DC, cooling the solution to about 25°C (i2°C) and adding ethanol

(Q.S.) to achieve the final target weight of solution, mixing well to assure homogeneity. Solutions

manufactured according to this process may be formulated in different concentrations of diazepam. For

example, some embodiments of the invention include diazepam formulations summarized in the following

table. While diazepam is used as an illustration in Figure 4 and the following table, any benzodiazepines may

also be used, such as alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

demoxazepam, diazepam, flumazenil, flurazepam, halazepam, midazolam, nordacham, mcdacham,

nitrazepam, oxazepam, loracham, prazepam, quacham, triazolam, temazepam, loprazolam, any

pharmaceutically—acceptablc salts thereof, and any combinations thereof.

[0174] NRl..-l Quantitative Composition. In some embodiments, the formulations are for nasal

administration.
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Solution ConcentrationComm, —
SOmg/inL 75 mg/mL 100 mg/ml;

56.47 mg 56.47 mg 56.47 mg

Benzyl alcohol - 10.50 mg 10.50 mg - 10.50 mg

Diazepam 7.50 mg 10.00 mg

lntravail A3® ' 0.25 mg 0.25 mg 0.25 mg

Dehydrated ethanol q.s. to 100uL q.s. to lOOuL q.s. to 100pL

[0175] In some embodiments, the aforementioned formulations are sterile solutions with a bacteria count of

   
 

10 below the allowable level on a per mL basis. Additionally, pathogens are preferably absent. In some

embodiments, the solutions are self—preserving, self-sterile or both.

[0176] In some embodiments, the benzodiazepinc drug is formulated as a micropartieulate and/or

nanoparticulate suspension of the benzodiazepine. Preparation of micropartieulate and nanoparticulate

benzodiazepine may be accomplished by methods such as milling, etc. Such methods are known to those

skilled in the art.

[0177] Figure 5 depicts one embodiment of a process of manufacturing a suspension of benzodiazepine

according to the instant invention. First, the benzodiazepine (e.g., diazepam) is sieved to produce a micronized

benzodiazepine (e.g., diazepam). The micronized benzodiazepine (e.g., diazepam) is‘then split into two

intermediates products - Diazepam A (high pressure) is a small particle size (mean particle size < 2000 nm)

and Diazepam 13 (low pressure) is a large particle size (mean particle diameter > 2000 nm). After in-process

testing, the two intermediate products are combined with one or more excipients in correct proportions to

produce a bimodal particle suspension having a pro-selected mean particle diameter, which in some

embodiments is greater than 2000 nm. In some embodiments, the excipients are prepared according to the

second column in Figure 5, e.g. by first combining propylene glycol, water and vitamin E polyethylene glycol

succinate to form a mixture and heating the mixture until the ingredients are dissolved, then adding

methylparaben, propyl paraben and lntravailTM (alkyl glycoside) to the mixture and mixing until the newly

added ingredients are dissolved, and finally cooling the mixture, ag. to 25°C i 2°C. The excipients can then

be combined with Micronized Diazepam A and Micronized Diazepam B and mixed vigorously to disperse the

mieronized Diazepam to form the suspension. Next, povidonc is added to the mixture, which is mixed until

the povidone is fully dissolved. Finally, the suspension is brought to its final target weight with purified water

and mixed well to achieve homogeneity. The final product can then be filled into suitable containers. In some

embodiments, 3 m1. may be filled into 4 mL amber glass vials with PTFE lined phenolic closures, though

other containers are of course possible and contemplated within the scope of the invention. As diazepam is

depicted in Figure 5 as an exemplary benzodiazepine, any benzodiazepincs, such as alprazolam, brotizolam,

chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil, flurazepam,

halazepam, midazolam, nordacham, medazepam, nitrazepam, oxazepam, lorazepam, prazepam, quazepam,
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triazolam, temazepam, loprazolam, any pharmaceutically-acceptable salts thereof, and any combinations

thereof may also be employed.

[0178] In some embodiments, the aforementioned formulations are sterile suspensions with a bacteria count

of to below the allowable level on a per mL basis. Additionally, pathogens are preferably absent. In some

embodiments, the suspensions are self-preserving, self-sterile or both.

[0179l In some embodiments, the benzodiazepine drug is formulated as a solution. It is considered an aspect

ofthe invention that employment of microparticulate and/or nanoparticulate benzodiazepine drug during the

process of preparing the formulation, can improve the overall solubility of the benzodiazepine drug in the

solvent system.

Additional Active and Inactive Ingredients

[0180[ Additionally, some embodiments of the compositions and methods of using the compositions

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 I

eel) and synthetic modifications thereof, enkephalins, LHRH and analogues (Nafarelin, Buserelin, Zolidex),

GH’RI-l (growth hormone releasing hormone), nifedipin, THF (thymie humoral factor), CGRP (calcitonin gene

related peptide), atrial natriuretic peptide, antibiotics, mctoclopramide, ergotamine, Pizotizin, nasal vaccines

(particularly l-IIV 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, bradykinin antagonists, GRF (Growth

releasing factor), THF, TRH (Thyrotropin releasing hormone), ACTH analogues, IGF (Insulin like growth

factors), CGRP (Calcitorin gene related peptide) Atrial Natriuretic peptide, Vasopressin and analogues

(DDAVP, Lypressin), Metoclopramide,'Migraine treatment (Dihydroergotamine, Ergometrinc, Ergotaminc,

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.

[0181] 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: paraldchyde; aromatic allylic alcohols (such as stiripentol);

barbiturates (e.g. phenobarbital, primidone, methylphenobarbital, metharbital and barbexaclone); bromides

(such as potassium bromide); carbamates (such as felbamate); carboxamides (such as carbamazepine and

oxcarbazepinc); fatty acids (such as valproic acid, sodium valproate, and divalproex sodium, vigabatrin,

progabide, tiagabine); fructose, topiramate, Gaba analogs (e.g. gabapentin and pregabalin); hydantoins (cg.

cthotoin, phenytoin, mcphenytoin and fosphenytoin); oxazolidinediones (such as paramethadione,

trimcthadione, ethadione); propionates (e.g. bcclamide), pyrimidinediones (e.g. primidone); pyrrolidincs (cg.

brivaracetam, levetiracetam and scletracetam); succinimides (cg. ethosuximide, phensuximide and

mesuximide); sulfonamides (eg. acetazolamide, sulthiamc, met‘hazolamidc and zonisamide); triazincs (such
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as lamotrigine); urcas (such as pheneturide, phcnacemide); valproylamides (such as valpromide and

valnoctamide); as well as other anticonvulsants or pharmaceutically acceptable salts or combinations thereof.

[0182] 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: antibiotics and antimicrobial agents such as tetracyline

hydrochloride, leucomycin, penicillin, penicillin derivatives, erythromycin, gentamicin, sulphathiazole and

nitrofurazone; local anaesthetics such as benzocaine; vasoconstrictors such as 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 chlorhcxidine hydrochloride, hexylresorcinol, dequaliniumchloride and

cthacridine; enzymes such as lysozyme chloride, dextranase; bone metabolism controlling agents such as

vitamin D, active vitamin D and vitamin C; sex hormones; hypotensives; sedatives; anti—tumor agents;

steroidal anti-inflammatory agents such as hydrocortisone, prednisone, fluticasone, prednisolone,

triamcinolone, triamcinolone acetonide, dexamethasone, betamethasone, beclomethasone, and

beclomethasone dipropionate; non—steroidal anti-inflammatory agents such as acetaminophen, aspirin,

aminopyrine, phenylbutazone, medanamic acid, ibuprofen, diclofenac sodium, indomethacine, colchicinc, and

probenocid; enzymatic antivinflammatory agents such as ehymotrypsin and bromelain seratiopeptidase; anti—

histaminic agents such as diphenhydramine hydrochloride, chloropheniramine maleate and clemastine; anti-

allergic agents and antitussive-expectorant antasthmatic agents such as sodium chromoglycate, codeine

phosphate, and isoprotercnol hydrochloride or pharmaceutically acceptable salts or combinations thereof.

[0183] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional inactive ingredient in the composition. By way of non-limiting example, 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. l. Examples of preservatives include stearic

acid, ascerbyl stearate and ascorbic acid. Examples ofcorrigents include menthol and citrus perfume.

[0184[ In some embodiments, the drug delivery system of the invention 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 mucolytie agents,

degradative enzyme inhibitors and compounds which increase permeability of the mucosa! 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 terms of chronic toxicity because in vivo the enhancer should be

non-irritant and/0r rapidly metabolized to a normal cell constituent that does not have any significant irritant

effect.
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[0185| In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholines that have

different acyl groups as well as lyso compounds produced from phosphatidylethanolamines and phosphatidic

acid which have similar membrane modifying properties may be used. Acyl carnitines (eg. palmitoyl-dl-

earnitine-chloride) is an alternative. In some embodiments, a suitable concentration is from 0.02 to 20% (w/v).

|0186| 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 and salts,

tyloxapol and biological detergents listed in the SIGMA Catalog, 1988, page 3l6-32l (which is incorporated

herein by reference). Also agents that modify the membrane fluidity and permeability are appropriate such as

enamines (cg. phenylalanine enamine of ethylacetoaeetate), malonates (e.g. diethyleneoxymcthylene

malonate), salicylates, bile salts and analogues and fusidat‘es. Suitable concentrations are up to 20% (w/v).

|0187| In some embodiments, the invention takes advantage of delivery of a drug incorporated into 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 polypeptideisubstrate singly or in combination. Suitably

mucolytic agents are thiol-eontaining compounds such as N-acetylcysteine and derivatives thereof. Peptide

inhibitors include actinonin, amastaiin, bestatin, chloroacetyl—HOLeu—Ala-Gly-NH.sub.2, diprot‘in A and B,

ebelactone A and B, l3-64, leupeptin, pepstatin A, phisphoramidon, H-Thr-(tBu)—Phc-Pro-Ol—l, aprotinin,

kallikrein, chymostatin, benzamidine, chymotrypsin and trypsin. Suitable concentrations are from 0.0] to 10%

(w/v). The person skilled in the art will readily be able to determine whether an enhancer should be included.

Administration

|0188| In some embodiments, the administration of the composition comprises administering at least a

portion of the therapeutically effective amount ofthe composition onto at least one mucosa] membrane. ln

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

therapeutically effective amount of the composition into at least one nostril. In some embodiments, .the

administration ofthe composition comprises spraying at least a portion ofthe therapeutically effective amount

ofthe composition into each nostril. in some embodiments, the administration oflhe composition comprises

spraying a first quantity ofthc composition into the first nostril, spraying a second quantity oft'he composition

into a second nostril, and optionally alter a pre-selected time delay, spraying a third quantity of the

composition into the first nostril. Some embodiments further comprise, optionally after a pre—selected time

delay, administering at least a fourth quantity ofthe composition to the second nostril.

Alprazolam

l0]89| The dosage ofalprazolam varies by indication, however it is expected that a therapeutic dose will be

in the range ofabout 0.5.to about 4, preferably about i to about 2 mg per dose, from I 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

entirety.
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[0190] As a nasal formulation, alprazolam may be administered in 25 to 250 “L metered sprays. In some

preferred embodiments, alprazolam is administered in 50 to 150 pL, 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. ln sonte 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 seconds to about 1 minute, between applications of benzodiazepine 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 ofdrug down the back ofthe throat.

Diazepani

[0191] The dosage of diazepam may vary by indication, however it is expected that a therapeutic 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. Diazepam may be manufactured

using the process disclosed in one of United States patents 3,371,085, 3,109,843, 3,136,815 or 3,102,116, each

of which is incorporated herein by reference in its entirety.

l0192l As a nasal formulation, diazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, diazepam 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 applied to the second nostril. 1n 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

tninutes, preferably about 10 seconds to about 1 minute, between applications of benzodiazepine 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 ofdrug down the back ofthc throat.

li‘lurazepam

[0193] The dosage of tiurazepam 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 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.
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[0194] As a nasal formulation, flurazepam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, flurazepam is administered in 50 to ISO pL, especially about 100 tlL, 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 thefull 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 of benzodiazepine drug to the

same nostril. This allows time for the drug to cross the nasal mucosaand enter the blood stream. Multiple

applications ofmetcred 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 ofthe throat. _

Lorazepam ’

[0195] The dosage of Lorazepam varies by indication, however it is expected that a therapeutic dose will be

in the range of about 0.1 to about l0, preferably about 0.2 to about 1 mg per dose, from I to 8, preferably from

2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Lorazepam may be manufactured

using the process disclosed in United States patent 3,296,249, which is incorporated herein by reference in its

entirety.

[0196] As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In. some

preferred embodiments, lorazepani is administered in 50 to 150 pL, 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 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 of benzodiazepine drug to the

same nostril. This allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple

applications ofmetcred 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 ofthc benzodiazepine drug into

the blood stream and avoid loss of drug down the back ofthe throat.

Medazepam

|0197| 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 I mg per dose, from I 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, which is incorporated herein by

reference in its entirety.
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[0198] 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 ISO pL, 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 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 of benzodiazepine 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 ofdrug down the back ofthe throat.

Mexazolam

|0199] The dosage of inexazolam varies by indication, however it is expected that a therapeutic dose will be

in the range ofabout 0.1 to about IO, preferably about 0.2 to about 1 mg per dose, from I to 8, preferably from

2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Mexazolam may be

manufactured using the process disclosed in United States patent 3,722,371, which is incorporated herein by

reference in its entirety.

[0200] As a nasal formulation, mexazolam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, mexazolam is administered in 50 to ISO pL, 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 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 IO seconds to about 1 minute, between applications of benzodiazepine 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 ofthe benzodiazepine drug into

the blood stream and avoid loss ofdrug down the back ofthe throat.

Miduzolam

[0201] The dosage of midazolam 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 IO 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 of United States patents 4,280,957 or 5,831,089, each of

which is incorporated herein by reference in its entirety.
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|0202] As a nasal formulation, midazolam may be administered in 25 to 250 uL metered sprays. in some

preferred embodiments, midazolam is administered in 50 to 150 ttL, 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 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 of benzodiazepine 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 full therapeutic dose in increments small enough to permit full absorption ofthe benzodiazepine drug into

the blood stream and avoid loss of drug down the back ofthe throat.

Temazepam

|0203l The dosage oftemazepam varies by indication, however it is 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 &0m 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.

|0204| As a nasal formulation, temazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, temazepam is administered in 50 to 150 ttL, 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 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 l minute, between applications of benzodiazepine drug to the

same nostril. This allows time for the drug tocross 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 of drug down the back ofthe throat.

|0205| 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 that any suitable number of

doses per day may be used.
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[0206] The invention will now be illustrated with reference to the following illustrative, non—limiting

examples.

Example |

[0207] 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 at 5.0 mg/puff (5.0 mgOJ mL and

0.1 mL/pufO) every 5 minutes until cessation ofthe seizure. However, it can be given as l puff per nostril in

each nostril (2 puffs at 2.5 mg/puff (5.0 mg/0.l mL and 0.05 mL/puffl) every 5 minutes until cessation of the

seizure. The composition according to this example is set forth in the following table.

Table H

5.0 mg/0.lmL Diazepam

70.0 mg a-tocopherol

0.l mL ethanol (qs ad to 0.l mL)

Example 2

[0208] 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 l puff from any nasal delivery device (l puff at 2.0 mypuff (2.0 mg/0.l ‘mL and

0.1 mL/pufD). lfthe seizure fails to stop another dose may be administered after 5 minutes. However, it can

be given as l puffper nostril in each nostril (2 puffs at l.0 mg/puff(2.0 mg/0.l mL and 0.05 mL/pufO). lfthe

seizure fails to stop another dose may be administered after 5 minutes. The composition according to this

example is set forth in the following table.

Table 2-1

2.0 mg/O. 1 mL Diazepam

70.0 mg a=tocophcrol

0.l mL ethanol (qs ad to 0.1 mL)

Example 3 — Formulation ofl)iazepam Solutions

|0209| In general, benzodiazepine solutions may be formulated by combining one or more natural or

synthetic tocopherols or toeotrienols and one or more lower alcohols or glycols and mixing until a
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homogeneous mixture is formed, adding the benzodiazepinc drug to the homogeneous mixture, heating and

mixing the ingredients until the benzodiachine is fully dissolved in the homogeneous mixture, cooling the

mixture, and bringing the mixture to its final mass or volume with lower alcohol or glycol.

[0210l 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 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

dissdlved, 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 testing and packaged in 3 mL amber glass

 

vials.

Table 3—I: Diazc am Solutions — 70 m mL

Component Solution 00 (65% Vitamin E) Solution 02 (80% Vitamin E)

Concentration (mg/mL) Concentration (mg/mL)

Diazepam USP 70.0 700

Vitamin E USP 650.0 800.0

Dehydrated Ethanol USP (1.5. to 1 mL (1.5. to 1 mL

[0211] Additional solutions of diazepam at varying concentrations are made in a similar manner, by varying

the amount of diazepam and the relative amounts of Vitamin E and ethanol. Other benzodiachine solutions

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 (e.g. before or concurrently with the addition of

benzodiazepine).

Example 4 -— Formulation 0fDiazepam Suspensions

[0212] In general, benzodiachinc suspensions are formulated by micronizing 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 toeotricnol, heating the mixture until the toeopherol or

t‘ocotrienol is dissolved, adding one or more parabens and mixing until the parabcns are dissolved and cooling

the carrier. Once the benzodiazepine is added to the carrier, 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.

[0213] Two different 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 micronization,

and B: a large particle size prepared by low pressure micronization. The 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 about 45°C. Mixing was continued until the Vitamin E

Polyethylene Glycol Succinate was fully dissolved. The carrier was then cooled to 20-25°C. The micronized
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O

diazepam (A and B) was then added to the carrier with vigorous mixing until the diazepam was fully

dispersed in the carrier. Polyvinylpyrrolidone Povidone USP/NF was then added to the mixture and mixed

until fully dissolved. The suspension was then brought up to weight with purified water USP. The suspension

was then mixed until homogeneous, sampled for in~process testing, and packaged in 3 mL amber glass bottles.

Table 4—1: Diazepam Suspension Formulations

Component Suspension 03 Suspension 01

(200 mg/mL Diazepam) (100 mg/mL Diacham)

Concentration (mg/mL) Concentration (mg/mL)

Diazepam USP

Vitamin E Polyethylene Glycol

Succinate NF

Methylparaben NF

Propylpaiaben N1

Propylene Glycol USP 100 0

Povidone USP/NF 250 25.0

Purified Water USP/EP q.s. to 1 mL q.s. to 1 mL

 

   
[0214] Additional suspensions of diazepam at varying concentrations are made in a similar manner, by

varying the amount of diazepam 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 ol’the carrier, or may be added to the suspension mixture concurrently with or after addition of

the povidone.

Example 5 -- Stability 01‘1)ir|zepam Solutions and Suspensions

[0215] 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, 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: Summary ofl’Sl sample control numbers

25°C/60% Rl-l 30°C/65%Rl-1 40°C/75%Rl-I

Solution 00—70 083101.01 083101.02 083101.02

mg/ml solution, 65% ‘
Vitamin E

Solution 02 — 70 083102.02 083102.03

mg/ml solution, 80%
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Suspension 01 — 100
m_ ml susension

Suspension 03 - 200 083104.01 083104.02 083104.03
mg/ml suspension

[0216] Samples were tested for spray content uniformity, spray volume, diazepam content, diazepam related

083103.01 083103.02 083103.03    

  

substances, and methylparaben and propylparaben assay (suspension samples only). Unit weights were

determined as per USP <755>.

[0217| 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 S—lS.

[0218] In general, all ofthe assays and the other results are similar to the initial data, with the exceptions of

diazepam related compounds A and B.

|0219| Related compound A did not meet the specification of not more than (NMT) 0.01% for some samples

(see Table 2). Related compound A has increased with time and temperature.

Table 5-2: Summarv of related compound A T6M results

Solution/Sus )enswn # 25°C/60% Rl-l 30°C/65“/o Rll 40°C/75% RH

Solution 00 MS“. 0.058% 0.051%s eetlteation

 

Meets Meets MeetsSolution 02 .. . .. . .. .
s ecrlteation soectllcation s ectlteation

0.038% 0.046% 0.157%

Suspension 03 0.019% 0.029% 0.081%
0220 Related com ound B is also inereasin with time and tem erature and now Tails 5 ecilieation ofNMT 0.1% atl P g P , P

 
40°C condition for both suspension and one solution formulation. Only formulation 2602 meets all impurity

specifications.

Table 5-3: Summarv ofrelated compound B T6M results

Solution/Sits )ensron # 25°C/60% Rl‘I 30°C/65% Rl'l 40°C/75% RH

Solution 00 M8“. M8“. 0.398%
speettteation specttication

Solution 02 Meets Meets Meets
specification 5 ecil‘ication specification

Suspension 01 “4?“? Meets. 0.239%
speeiltcation speeitication

Suspension 03 We“. 1‘49““. 0.123%
spectlication spectltcatton

Table 5-4: Summarv ofSolution 00 results

      
    

l l l 3 3 3 6 6 6
men! men! mont mont mont mont mont mont mont

h h h h h h h h h
25°C/ 30°C/ 40°C/ 25°C/ 30°C/ 40°C/ 25°C] 30°C/ 40°C/

60 65 75 6O 65 75 60 65 75
% R " o R % R % R % R % R % R % R %R

S )ccifieations H H ll 1-1 H H H H ['1

Solution 00,

70mg/ml,
65%

Vitamin E 
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Ambe Ambe Ambe Ambe Ambe
Yellowto r r r r r

orange Amber soluti soluti soluti soluti soluti
solution solution on on on on on

Description

Conforms to
reference

Identification std. UV and
— UV R'I‘ » N/A _ N/A N/A

Assay
Diazepam 90.0 to
(%) l l0.0% . . . . 97.5 94.6 100.6

Impurities
(%) "’

Nordazepam NMT 0.3%
Related

Compound B NMT O.l%

Related

Compound A NM'l‘ 0.0 l “0

Unknown NMT 0.1%

Total NMT l.0%

Microbial Meets USP

Limits {6|}

Fill weight
(g) report results

Fill volume

(ml) repon results

Spray
delivered

(ul) report results

Average
Spray ' not
Content (%) report results . . . 95.7 tested

Viscosity
(Pa*s) reort results . 0. I2 0.] l

 
m LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQ are reported in this table for

trending purposes.

Table 5-5: Summary ofSolution 02 results

I l 1 3 3 3 6 6 6

801"“0" 02, month month month month month month month month month
70"‘8/"”v 25°C/ 30°C/ 40°C/ 25°C/ 30°C/ 40°C/ 25°C/ 30°C/ 40°C/

65% Specinm 60 65 75 60 65 75 60 65 75
Vitamin E -li0ns Initial ‘VoRll " uRll “/oRll " 0 RH "oRl‘l 0 0 RH "/oRll ”ARI! %Rl'l

Yellow
[0

orange Amber Amber Amber Amber Amber Amber Amber Amber
sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n

Description 
-52-

AQUESTIVE EXHIBIT 1007 page 3436



AQUESTIVE  EXHIBIT 1007    page 3437

WO 2012/174158 PCT/US2012/042311

Con-
forms to
rel'erenc

e

ldentilicatio std. UV

n — UV and RT pass N/A N/A N/A N/A N/A N/A N/A N/A N/A

Assay
Diazep'dm 90.0 to
(%) 110.0% 100.5 94.9 96.2 103.3 98.0 97.2 99.6 97.0 94.3 100.3

Impurities
(%) ‘”

NMT

Nordazepam 0.3% 0.003 0.004 0.005 0.006 0.005 0.005 0.006 0.005 0.004 0.005

Related N MT

Com pound B 0.1% ND 0.002 0.003 0.006 0.003 0.005 0.032 0.007 0.020 0.058

‘ Related
Compound NMT

A 0.01% 0.003 0.002 0.002 0.003 0.002 0.002 0.004 0.003 0.009 0.007  
 
  

NMT
Unknown 0.1% 0.01 0.012 0.014 0.018 0.019 0.025 0.032 0.014 0.020 0.018

NMT
Total 1.0% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1

Meets
Microbial USP not not

Limits {61} pass N/A N/A N/A N/A N/A N/A pass tested tested

Fill weight report
(g) results 1.135 1.117 1.128 1.123 1.116 1.133 1.137 1.124 1.133 1.127

Fill volume report
(ml) results 1.184 1.165 1.177 1.172 1.164 1.182 1.186 1.172 1.183 1.176

Spray '
, delivered report . ‘ not

(pl) results 115.0 137.5 137.6 133.1 143.9 136.3 143.8 129.3 tested 124.2

Average

Spray report _ not
Content (%) results 98.6 97.6 97.7 100.7 98.7 94.7 100.5 95.8 tested 97.1

Viscosity report
(1’a*s) results 0.69 0.68 0.64 0.68 0.63 0.65 0.64 0.61 0.55 0.56
  

(1) LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQ are reported in this table for

trending purposes

Table 5-6: Summary ol’Suspension 01 results

1 3 6
1 mont 3 3 mont 6 6 men

1 month month h month month It month month th
Suspensio 25°C/60 30°C/6 40°C/ 25°C/60 30°C/6 4000 25°C/6 30°C/6 40°n 01, o/uRl~l 5 75 5 0 5 C/75

100 %Rl-l %R /°R” %Rl»1 075. %R1-l %Rl‘1 %R.. . A1111
m_/ml S )ecrltcatrons H H

Cloudy to White White pale yello
white disposio disposi . ‘ White yellow w

solution 01 disposion disposio dimer

Description
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Con form 5 to
reference

std. UV and
RT

 
 

 ldentilicat
ion — UV
 

 

 
Assay
Diazepam
(%)

Impurities
(%> “t

Nordazep311']

Related

Compoun
d B

Related

Compoun
d A

 
 

90.010
1 10.0%
 

 
  

 
   
  NMT 0.3%

  

 
 

  
  

NMT 0.1%

 

   
  

 

 
 

NMT 0.01%

NM'I‘ 0.1%

NMT 1.0%

Unknown
  

 
 
 

Total

 

 
 

Methylpar

 
  

  
 
 

 
 

aben 80.0%-

(%) 1 15.%

l’ropyl par ’
aben 80.0%

 (%) 1 15.0%

Meets USP

{61}

Microbial
Limits

Fill

weight (g)

Fill
volume

(ml)

Spray
delivered

(11')

Average
Spray
Con tent

(%)

 
  

    
 

 report results

  
 

 

  

  report results

  
 

 
  report results

  
 

 
  report results

 
 

Viscosity
(PMS)

 
 report results

Pass

102.8

ND

ND

ND

0.003

0.0

97.7

100.2

l’ass

1.254

1.198

132.5

92.2

0.009
8

 

N/A

102.6

ND

ND

0.01

0.008

0.0

100.2

100.5

N/A

1.252

1.196

131.2

94.2

0.0098

N/A

1009

ND

ND

0.02

0.008

0.0

92. I

92.2

1.196

126

91.1

0.0092

N/A

104.3

ND

0.004

0.034

0.008

0.0

100.3

99.2

N/A

1.244

1.188

123.9

89.9

0.009
0

 
PCT/US2012/042311

not 95.9
101.5 100.4 95.3 101.8 tested 4

0.008 0.00
0.0092 0.0093 9 0.0082 0.0080 92

(1) LOQ is approximately 0006%,‘ LCD is approximatelyo.002%. Results below LOQ are reported in this table for

trending purposes.
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Suspensi
on 03,

Descri ption

Identilic
ation —
UV

Assay
Diazepa111

We)

lmpuritie
s (%) 1” -

Nordazc
pam

Related

Compou
nd B

Related

Compou
nd A

Unknow
n

Total

Methylp
arnben

(u 0)

l’ropylpa
rabcn

(°/o)

Microbia
1 Limits

Fill

weight
(g)

Fill
volume

(ml)

Specificati
ons
 

Cloudy to
white

dispersion

Conforms
to

reference
std. UV
and RT

90.0to
110.0%

NMT
0.3%

NMT
0.1%

NMT
0.01%

NMT
0.1%

NMT
1.0%

80.0%~
115.%

80.0%

115.0%

Meets

USP {61 }

report
results

report
rcsulls

Initial

W h 116

disposio11

Pass

100.7

ND

ND

ND

0.008

0.0

93.4

95.6

Pass

1.276

1.186

 

Table 5-7: Summary 01' Suspension 03 results

1 month
25°C/60
% RH

White

cfispusim

N/A

101.2

ND

ND

0.005

0.008

0.0

101.1

100.2

N/A

1.28

1.19

1
month
30°C/6

5
% R"

White dlsp
dispasio 0310n n

N/
N/A A

101
98.9 .6

ND ND

ND ND

0.0
0.01 17

0.0
0.008 08

0.0 0.0

99.
93.8 7

98.
94 4

N/
N/A A

1.2
1.259 72

. 1.1
1.171 83

-55_

3 month
25°C/60
% R11

White

dismsim

N/A

102.6

ND

0.002

0.017

0.008

0.0

10 I .5

100.1

N/A

1.279

1.19

3
month
30°C/6

5
% R“

White

disposio '11

N/A

103.6

ND

ND

0.012

0.008

0.0

101.6

101.3

N/A

1.279

1.19

PCT/US2012/042311

Whi

5101

N/A

103.

0.00

0.1

101.

99.2

N/A

1.27

1.18

 
6 month
25°C/60

°/oR1'1

N/A

100.5

ND

0.002

0.019

0.008

0.0

103.5

97.1

pass

1.280

1.190

6
month
30°C/6

5
% R11 
pale

yellow
disposio11

N/A

98.9

ND

0.008

0.029

0.007

0.0

97.2

91.9

not
tested

1.262

1.173

AQUESTIVE EXHIBIT 1007

6
in on

th
40°
C/7

5
% R

11

yell
01v

disper
sion

N/A

100.

ND

0.12
La

0.08

0.00

0.2

102.

95.9

n01
teste

1.26

1.17
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Spray
delivered

(11')

Average

report
results

Spray
Content

("4)
report
results

Viscosity
(Pa‘s)

report
results

1343

99.3

0.017 0.017

119
.9 138.9

86.
7 98.6.

0.0
19 0.016

PCT/US2012/042311

134.
139.3 3

102.3 96.2

0.01
0.016 8

 
(1) LOQ is approximately 0.006%, LCD is approximately 0.002%. Results below LOQ are reported in this

table for trending purposes.

Table 5-8: Solution 00 25°C/60% RH spray content uniformity results

Sample

\OOOVONMAK'JN
Average

St. Dev.

% RSI)

Weight Weight

Collected, g Actuated, g

0.13061 0.13259

0.13217 0.13451

0.12365 0.13332

0.12761 0.13072

0.14702 0.15216

0.13414 0.13702

0.12959 0.13384

0.12367 0.14603

0.13367 0.13425

0.13135 0.13716

0.0070 0.0071

5.35 5.20

Recovered, mg

Diazepam

9.59355

9.78206

8.85797

9.39720

8.91438

9.22442

9.84590

8.88093

9.92610

9.380

0.4309

4.59

% Diazepam

Recovered

97.89

99.82

90.39

95.89

90.96

94.13

100.47

90.62

101.29

95.72

4.3970

4.59

Table 5-9: Solution 00 40°C/75% RH spray content uniformity results

Sample

ONUIAWN

\‘Veight \‘Veight

Collected, g Actuated, g

0.14139 0.15111

0.14731 0.15146

0.14489 0.14684

0.14237 0.14873

0.12188 0.13415

0.12756 0.13047

Recovered, mg

—56-

Diazepam

10.57237

11.62831

10.94206

1 1.94883

9.78103

9.78347
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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

Table 5-10: Solution 02 25°C/60% Rl-l spray content uniformity results

 

Weight . Weight Diazepam % Diazepam

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 943613 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% RH spray content uniformity results

Weight Weight Dizizepum "a 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 9.80808 100.08
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7 0.13455 0.13844 9.31952 95.10

8 0.13314 0.13736 9.28106 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

% RSI) 20.45 20.57 3.31 3.31

Table 5-12: Suspension 01 25°C/60% RH spray content uniformity results

Weight Weight Diucham “/o Diacham

Sample Collected, g Actuated, g Recovered, mg Recovered

  

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

% RSI) 5.03 5.18 4.63 4.63

Table 5-13: Sus ension 01 40°C/75% RH s ra content uniformit‘ ' results

Weight Weight Diazepam "o Diacham

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
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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 I 3.89

Table 5- 14: Suspension 03 25°C/60% RH spray content uniformity results

Weight Weight Diazepam "n Disazepam

Sample Collected, g, Actuated, g Recovered, mg Recovered

1 0.13604 0.13897 25.93418 9262

2 0.14608 0.14792 26.21721 93.63

3 0.15294 0.15425 30.05570 107.34 .

4 0.14728 0.14910 ' 25.78804 9210‘

5 0.15352 0.15493 26.6072] 95.03

6 0.15242 0.15401 29.51030 105.39

7 0.15118 0.15254 28.43104 101.54

8 0.15322 0.15556 28.03664 100.13

‘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: Susgension 03 40°C/75% RH spray content uniformity results

Weighl Weigh! Diazepam % Disncham

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
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«1

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

[0221] All of the solutions and suspensions described in Examples 3 and 4 are formulated as described in

Examples 3 and 4, with the addition of a suitable amount of an alkyl glycoside, as described herein, such as

dodeeyl maltoside, tetradecyl maltoside, sucrose dodecanoatc, sucrose monostearate, sucrose distearate,

and/or combinations oftwo or more thereof, or marketed as lntravail® by Aegis Therapeutics, San Diego, CA.

The solutions and suspensions with added alkyl glyeoside may then be put up on stability as described in

Example 5, mutatis mutandis.

Example 7

[0222[ 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 benzodiachine drug is selected

to be less, e.g. roughly half, of what is considered an effective dose administered nasally. For example, the

intravenous dose of diazepam administered to rabbits is about 0.05 to about 0.2 mg/kg, e.g. about 0.l mg/kg,

Blood is collected immediately before administration and at specific time points post-administration. Plasma

blpod levels of the drug are assayed for each of the 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 6. Blood is collected immediately before administration and at substantially the same specific time points

as the IV dose post—administration. l’harmaeokinetic curves (blood plasma concentration of drug versus time)

are constructed for the intravenous route of administration and for each of the solutions and suspensions

administered by the intranasal administration route.

[0223] Toxicity is assessed by known means. In particular, histological samples are collected from the nasal

mucosal tissues ofthe test animals. Other toxological methods are optionally employed as well.

Example 8

[0221” The solutions and suspensions of Examples 3, 4 and'6 are evaluated for their ability to deliver drug

across the blood brain barrier in a suitable animal model, such as in mice, rats, rabbits 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 optionallycontaining an imaging agent, such as a dye, that may be used as a proxy

for determining the ability ofthe drug to cross the blood brain barrier. The drug or imaging agent is detected
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at selected time points alter administration of the suspension or solution to determine how well the drug or

imaging agent 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

[0225] 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. 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 l to l5 mg, e.g. about 7.5 mg. Blood is collected immediately before administration and at

selected time points after administration. Plasma blood levels of the drug are assayed for each of the blood

samples. After at least a one day washout period, each subject is administered, intranasally, an amount of a

solution or suspension as described herein. Blood is collected immediately before administration and at

substantially the same time points after administration as the intravenous time points. l’harmacokinetie curves

(blood plasma concentration of drug versus time) are constructed for the intravenous and intranasal

administration routes.

Example 10 .

[0226] 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 solution or suspension as described herein is

administered intranasally to the animal. The efficacy of the dose ofthe 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 intranasal

administration ofthe drug.

Example I]

[0227] A pharmaceutical composition comprising diazepam was prepared as a composition formulated as a

solution to be delivered via a nasal delivery device. The solution was prepared according to the procedure

outlined in the flow diagram of Figure 4. The ingredients used in'the 100 mg/mL diazepam solution are set

forth in Table l H, below:

ingredient Concentration
(% (w/vn

Diazepam 10.00 % (w/v)

a-toeopherol' 56.47 % (w/v)
Ethanol (dehydrated) q.s. ((~18.07) % (w/v))
lntravail A3" 0.25 % (w/v)
Benzyl alcohol IO.50 % (w/v)

-m-

AQUESTIVE EXHIBIT 1007 page 3445



AQUESTIVE  EXHIBIT 1007    page 3446

WO 2012/174158 . PCT/US2012/042311

*Vitamin E, **Dodecyl maltoside

[0228] A batch of solution of Table 11-1 was prepared and subjected to stability testing at 25°C/60% RH. for

 

12 months. The following table provides stability determinations for this batch at initial, 3 month, 6 month

Amber solution

99.1

and 12 month time points.

Test Parameter lnitia1% Label Claim (100
m/mL

Pale amber to amber solution

Diazepam "/0 103.3

Label Claim

  3 Month

 
  

 

 

  

    
 

Amber solution Amber solution

 
 

10229] A batch of solution of Table 11-1 was prepared and subjected to stability testing at 30°C/65% R.1-1.

(accelerated conditions) for 1.2 months. The following table provides stability determinations for this batch at

initial, 1 month and 12 month time points.

 

.Test Parameter 1nitia1°/o Label

Claim (100
m_/mL)

Appearance Pale amber to amber Amber solution Amber solution

-solution .
Diazepam % Label 103.3 W— .

|0230| A batch of solution of Table 11-1 .was prepared and subjected to stability testing at 40°C/75% RH.

 
(accelerated conditions) for 12 months. The following table provides stability determinations for this batch at

initial, 3 month, 6 month and 12 month time points.

Test Parameter Initial % Label 1 Month 6 Month

Claim (100

mgr/lull!

 

Appearance Pale amber to 'Amber solution Amber solution I Amber solution

-amber solution
Diazepam % 103.3 97.9 .

Label Claim - -
10231] The suspension formulation is set forth in Table 1 1-2, below
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Component Function Concentration (mg/mL)

Diazepam Active 100.0

' Methyl Paraben Preservative 2.0

Propyl Paraben Preservative 0.5

Intravail A3 Absorption aid 2.5

Vitamin E TPGS Dis‘persant 10.0

Propylene Glycol Dispersant 100.0

Povidone Suspending agent 5.0

Water . Carrier (1.5. to 1.0 mL 

I0232] A batch ot‘suspension ofTable l l-2 was prepared and subjected to stability testing at 25°C/60% R.l-l.

for 3 months. The following table provides stability determinations for this batch at initial and 3 month time

points.

  
 

 
 

 Initial “/0 Label Claim (100 3 Month

mg_/n1L)
Opaque white liquid Opaque white liquid

104.4 l02.l

I0233] A batch ofsuspension ofTable l l-2 was prepared and subjected to stability testing at 30°C/65% R.H.

 Test Parameter  
 

  
 

 

 

 

Appearance

 Dialepam "/o abel Claim

|(accelerated conditions) for 1 month. The following table provides stability determinations for this batch at

initial and 1 month time points.

Test Parameter initial "u Label Claim (100 lMonth

m 3/mL)

Opaque white liquid Opaque white liquid

Diacham %LLabel Claim l04 4 l02. 9

[0234] A batch of suspension ofTable l l-2 was prepared and subjected to stability testing at 40°C/75°/o R.l-l.

    
  

(accelerated conditions) for 3 months. The following table provides stability determinations for this batch at

“—
Opaque white liquid White liquid

[0235l A three-period, three-treatment, six—sequence, randomized cross- over study was conductedin healthy

initial, 1 month and 3 month time points.

Test Parameter Initial % Label

Claim (100 m/mL)

Appearance

   

 
 

 

 

  
 
 

 

Opaque white liquid

  
 

 

Diazepam "0 Label Claim

volunteers. For each dose, each volunteer was domiciled for at least 12 hours prior to each dose and until after

a 24 hour pharmacokinctic sample was collected. Single doses of l00 pL ofthe pharmaceutical compositions

described in Tables l H and 1 12 were administered to each volunteer as one spray to the left nostril of 100

uL per spray. Pharmacokinctic samples were collected at 22 time points over IO days. (PK time points: 2.5, 5,
IO, 15, 20, 30 and 45 minutes, 1, I5, 2, 4, 12, 24, 36, 48, 72, 96, 144, 192 and 240 hours alter each dose.) No
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serious adverse events were noted. PK data were compared with those obtained with 5 mg of diazepam

administered intravenously. The PK data are summarized in Table 11-3 and Figures 1—3.

[0236] The solution of Table ll-l and the suspension ofTable 11-2 were found 10' be well—tolerated with

only mild adverse events reported. The solution of Table 11-] was further found to have similar

bioavailability to intravenous administration of diazepam (96% of iv) The intranasal formulation of Table

l H exhibited a Tmax of 1.5 hours= a Cmax of approximately 272 ng/mL. These results are comparable to

those reported in the literature for commercially available diazepam gel (Diastat®).

[(1237l Solutions similar to those set forth in Table 11—1 can be prepared consisting of: diazepam (5-l5 %

(w/v)), dodeeyl maltoside (0,01-1 % (w/v)), vitamin 13 (45—65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl

alcohol (5-15 % (w/v)); diazepam (9—1 1 % (w/v)), dodeeyl maltoside (0.l—0.5 00 (w/v)), vitamin 13 (50-60 %

(w/v)), ethanol (IS-22.5 % (w/v)) and bcnzyl alcohol (7.5-12.5 % (w/v)); or diazepam (10 % (w/v)), dodeeyl

ma ltoside (0.15-0.3 % (w/v)), vitamin E (50-60 %‘(w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol (10-12

% (w/v)). .

[0238] Solutions similar to those set forth in Table 11-1 achieve bioavailability that is from about 80-125%

of that achieved with the same benzodiazepine administered intravenously, e.g. bioavailability that is from

about 90—110% 01" that achieved with the same benzodiazepine administered intravenously or about 92.5 to

107.5% that obtained with the same benzodiazepine administered intravenously. Such solutions may be used

in methods oftreating a patient with a disorder which may be treatable with a benzodiazepine drug, such as

seizure, epileptic seizure and/or breakthrough seizure. In some embodiments, solutions described herein may

be used to treat a disorder such as is treated with Diastat® diazepam gel.

|0239| A summary of pharmaeokinetie data obtained for the solution and a suspension form of diazepam is

shown below in Table 11—3:

 

 

 

 

Table 11-3

Summary of Pharmacokinetic Parameters for Intranasal
(10 mg) and IV (5 mg) Diazepam

Dinzepmn Nasal Spray (10 mg/l OllpL) Dlazepam Injection

NHL-.1 ..'-\ Suspension .\'RL—l.13 Solulion ' 5 mg/mL IV

Parmneler .1 11 Mean (SD) b 11 Mean (SD) " n M’enn (SD) l‘

Cum (rig/1111'.) 24 221 (78.6) 24 272 (100) 24 555 (316)

Tmax (h) b 24 1.00 (0.6: 2.0) 34 1.50 (0.8. 4.0) 24 0.03 (0.03. 0.50)

AUCM (lung/1111.) 24 5229 (1463) 24 7340 (1-882) 24 3832 (115.0)

AUCTOm ('lixng/mI.) 20 5381 (1409) 20 7338 (2072) 24 440410318)

)1 (11") 20 0.0142 (0.0053) 20 0.0155 (0.0046) 24 0.0142 (0.0055)

114(11) 20 56.2 (23.0) 20 49.2 (16.9) 24 56.2 (21.0)) 

n: ~1\'Ienn values are presented as arithmetic means.
b: Median (min. max) reported for Tum

[0240] The data collected in the study are Further illustrated in Figures 1-3. Figure 1 is a linear scale plot of

the arithmetic mean oFthe plasma concentration ofdiazepam after intranasal (1N) administration of 10 mg of
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diazepam as the suspension of Table 11-2 and afier 1N administration of 10 mg of diazepam as a solution of

Table ll-l compared to intravenous (IV) administration ofS mg ofdiazepam. Figure 2 is a semi-logarithmic

scale plot ofthe same data shown in Figure 1. Figure 3 shows the first 24 hours of data from Figure l on a

linear scale.

[02th While preferred embodiments ol‘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 oft'he invention described

herein may be employed in practicing the invention. It is intended that the following claims define the scope

of the invention and that methods and structures within the scope of these claims and their equivalents be

covered thereby.
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CLAIMS

WHAT IS CLAIMED IS:

1. A pharmaceutical solution for nasal administration consisting of:

(a) a benzodiazepine drug;

(b) one or more natural or synthetic tocophcrols or tocotrienols, or any combinations thereof,

in an amount from about 30% to about 95% (w/w);

(c) one or more alcohols or glycols, or any combinations thereof, in an amount from about

10% to about 70% (w/w); and

(d) an alkyl glycoside,

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

patient.

2. The pharmaceutical solution 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% (w/w).

3. The pharmaceutical solution of claim 2, wherein the benzodiazepine drug is selected from the

group consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

dcmoxacham, diazepam, flumazcnil, fluracham, halacham, midazolam, nordacham, mcdacham,

nitrazepam, oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any

pharmaceutically—acceptable salts thereof, and any combinations thereof.

4. The pharmaceutical solution of Claim 3, wherein the benzodiazepine drug is diazepam, or a

pharmaceutically—acceptable salt thereof.

5. The pharmaceutical solution of claim 1, containing about 1 to about 20 % (w/v) of benzodiazepine.

6. The pharmaceutical solution of Claim 5, containing about 1 to about 20 % (w/v) of diazepam.

7. The pharmaceutical solution of Claim 1, wherein the one or more natural or synthetic tocopherols or

tocotrienols are selected from the group consisting of: (x-tocopherol, B-tocopherol, y-tocopherol, 8-tocopherol,

a-tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof.

8. The pharmaceutical solution 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.
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9. The pharmaceutical solution of claim 1, containing two or more alcohols.

10. The pharmaceutical solution of claim 1, containing ethanol (1-25 % (w/V)) and benzyl alcohol (1-

25 % (WW).

1 l. The pharmaceutical solution of claim 1, containing ethanol (IO-22.5 % (w/V)) and benzyl alcohol

(7.5-12.5 % (w/V)).

12. The pharmaceutical solution of claim 1 1, wherein the benzodiazepine is present in the

pharmaceutical solution in a concentration from about 20 mg/mL to about 200 mg/mL.

13. The pharmaceutical solution of claim 1, wherein the one or more natural or synthetic tocopherols

or tocotrienols or an combinations thereof is in an amount from about 45% to about 85% w/W .7 y 7

14. The pharmaceutical solution of claim 13, wherein the one or more natural or synthetic tocopherols

or tocotrienols or an combinations thereof, is in an amount from about 50% to about 75% w/w .7 Y

15. The pharmaceutical solution 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 solution 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 solution of claim 1, consisting of diazepam (5-15 % (w/v)), alkyl glycoside (0.01-1 % (w/V)),

Vitamin E (45-65 % (w/v)), ethanol (10-25 % (WW) and benzyl alcohol (5-15 % (w/V)).

18. The solution of claim 1, wherein the pharmaceutically-acceptable formulation comprises at least

about 0.01% (w/w) of an alkyl glycoside.

19. The solution of claim 18, wherein the pharmaceutically—acceptable formulation about 0.01% to

1% (w/w) of an alkyl glycoside, such as dodecyl maltoside.

20. The solution of claim 1, consisting essentially of diazepam, Vitamin E, ethanol, benzyl alcohol

and dodecyl maltoside.

21. The solution of claim 20, consisting of diacham, Vitamin E, ethanol, benzyl alcohol and

dodecyl maltoside.

22. The solution of claim 21, consisting of about 56.47% (w/V) Vitamin E, about 10.5 % (w/V)

benzyl alcohol, about 10 % (W/V) diazepam, about 0.25 % (w/V) dodecyl maltoside, q.s. dehydrated ethanol.
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23. A method of treating a patient with a disorder which may be treatable with a benzodiazepine

drug, comprising: administering to one or more nasal mucosal membranes of a patient a pharmaceutical

solution for nasal administration consisting of 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);

one or more alcohols or glycols, or any combinations thereof, in an amount from about 10% to about 70%

(w/w); and an alkyl glycoside.

24. The method of claim 23, 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% (w/w).

25. The method of claim 24, wherein the natural or synthetic tocopherols or tocotrienols is Vitamin E.

26. The method of claim 23, 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, lorazepam,

prazepam, quazepam, triazolam, temazepam, loprazolam, or any pharmaceutically-acceptable salts thereof,

and any combinations thereof

27. The method of claim 26, wherein the benzodiazepine drug is diazepam, or a pharmaceutically-

acceptable salt thereof.

28. The method of claim 23, wherein the solution contains about 1 to about 20 % (w/v) of

benzodiazepine.

29. The method of claim 28, wherein the solution contains about 1 to about 20 % (w/v) of diazepam.

30. The method of claim 23, wherein the one or more natural or synthetic tocopherols or tocotrienols

are selected from the group consisting of: d-tocopherol, B-tocopherol, y-tocopherol, o-tocopherol, 0t-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters thereof,

any analogs or derivatives thereof, and any combinations thereof.

3 l. The method of claim 23, 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.

32. The method of claim 23, wherein the solution contains two or more alcohols.
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33. The method of claim 23, wherein the solution contains ethanol (1—25 % (w/v)) and benzyl alcohol

(l-25 % (w/v)).

34. The method of claim 33, wherein the benzodiazepine drug is present in the pharmaceutical

solution in a concentration of from about 10 mg/mL to about 250 mg/mL.

35. The method of claim 34, wherein the benzodiazepine drug is present in the pharmaceutical

solution in a concentration of from about 20 mg/mL to about 50 mg/mL.

36. The method of claim 23, wherein the pharmaceutical solution 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).

37. The method claim 36, wherein the pharmaceutical solution comprises one or more natural or

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

75% (w/w).

38. The method of claim 23, wherein the pharmaceutical solution comprises one or more alcohols or

glycols, or any combinations thereof, in an amount from about 15% to about 55% (w/w).

39. The method of claim 38, wherein the pharmaceutical solution comprises one or more alcohols or

glycols, or any combinations thereof, in an amount from about 25% to about 40% (w/w).

40. The method of claim 23, wherein the solution contains ethanol (IO—22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)).

4 l. The method of claim 23, wherein the solution is in a pharmaceutically-acceptable spray

formulation.

42. The method of claim 41, wherein the benzodiazepine is administered in a therapeutically effective

amount from about 1 mg to about 20 mg.

43. The method of claim 42, wherein said pharmaceutical solution is in a pharmaceutically-acceptable

spray formulation having volume from about 10 uL to about 200 ML.

44. The method of claim 43, wherein the administration of the pharmaceutical solution comprises

spraying at least a portion of the therapeutically effective amount of the benzodiazepine into at least one

nostril.

45. The method of claim 43, wherein the administration of the pharmaceutical solution comprises

spraying at least a portion of the therapeutically effective amount of the benzodiazepine into each nostril.
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46. The method of claim 45, wherein the administration of the pharmaceutical solution comprises

spraying a first quantity of the pharmaceutical solution into the first nostril, spraying a second quantity of the

pharmaceutical solution into a second nostril, and optionally after a pre-selected time delay, spraying a third

quantity of the pharmaceutical solution into the first nostril.

47. The method of claim 46, further comprising, optionally after a pre-selected time delay,

administering at least a fourth quantity of the pharmaceutical solution to the second nostril.

48. The method of claim 46, wherein nasal administration of the pharmaceutical solution begins at

any time before or after onset of symptoms of a disorder which may be treatable with the pharmaceutical

solution.

49. The method of claim 23, wherein the solution contains at least about 0.01% (w/w) of an alkyl

glycoside.

50. The method of claim 24, wherein the solution contains about 0.01% to 1% (w/w) of an alkyl

glycoside.

51. The method of claim 50, wherein the solution contains about 0.01% to 1% (w/w) of dodecyl

maltoside.

52. The method of claim 23, wherein the solution consists essentially of diazepam, Vitamin E, ethanol,

benzyl alcohol and dodecyl maltoside.

5 3. The method of claim 23, wherein the solution consists of diazepam, vitamin E, ethanol, benzyl

alcohol and dodecyl maltoside.

54. The method of claim 23, wherein the solution consists of about 56.47% (w/V) Vitamin E, about

10.5 % (w/V) benzyl alcohol, about 10 % (w/V) diazepam, about 0.25 % (w/V) dodecyl maltoside, q.s.

dehydrated ethanol.

55. The method of one of claims 23-54, wherein the solution consists of diazepam, alkyl glycoside,

Vitamin E, ethanol, and benzyl alcohol.

56. The method of one of claims 23-54, wherein the solution consists of diazepam (5-15 % (w/V)),

dodecyl maltoside (0.01-1 % (w/V)), Vitamin E (45-65 % (w/V)), ethanol (10-25 % (w/V)) and benzyl alcohol

(5-15 % (w/V)).

57. The solution of claim 17, consisting of diazepam (5-15 % (w/V)), dodecyl maltoside (0.01-1 %

(w/V)), Vitamin E (45-65 % (w/V)), ethanol (10-25 % (w/V)) and benzyl alcohol (5-15 % (w/V)).
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58. The solution of claim 17, consisting of diazepam (9—11 % (w/v)), dodecyl maltoside (0.1—0.5 %

(w/v)), vitamin B (50-60 % (w/v)), ethanol ( 15-225 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)).

59. The solution of claim 17, consisting of diazepam (10 % (w/v)), dodecyl maltoside (0.15-O.3 %

(w/v)), vitamin B (50-60 % (w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol (10-12 % (w/V)).

60. The method of claim 23, wherein the solution consists of diazepam (5-15 % (w/v)), dodecyl

maltoside (0.01—1 % (w/V)), vitamin B (45—65 % (w/V)), ethanol (10—25 % (w/v)) and benzyl alcohol (5—15 %

(w/v)).

61. The method of claim 23, wherein the solution consists of diazepam (9-11 % (w/v)), dodecyl

maltoside (0.1—0.5 % (w/v)), vitamin E (50—60 % (w/v)), ethanol (IS—22.5 % (w/v)) and benzyl alcohol (7.5—

12.5 % (w/v)).

62. The method of claim 23, wherein the solution consists of diazepam (10 % (w/v)), dodecyl

maltoside (0.15-0.3 % (w/V)), vitamin E (50-60 % (w/V)), ethanol (17-20 % (w/v)) and benzyl alcohol (10-12

% (w/v)).

63. The method of one of claims 23-56 or 60-62, wherein said treatment achieves bioavailability that

is from about 80- 125% of that achieved with the same benzodiazepine administered intravenously.

64. The method of claim 63, wherein said treatment achieves bioavailability that is from about 90-

1 10% of that achieved with the same benzodiazepine administered intravenously.

65. The method of claim 64, wherein said treatment achieves bioavailability that is from about 92.5 to

107.5% that obtained with the same benzodiazepine administered intravenously.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4: Flow Diagram for the Manufacture of Diazepam Solution

Combine:

0 Vitamin E, USP

0 Benzyl Alcohol, NF

0 Dehydrated Alcohol, USP

 Heat to 45 :: 2°C

Add lntravail and mix until

dissolved and homogeneous

Maintaining temperature at 45°C,

add Diazepam, USP and mix until

dissolved and homogcnous

Cool to 25 :: 2°C

Q.S. to final target weight With

Dehydrated Alcohol, USP.
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WO 2012/174158

5/5

PCT/US2012/042311

FIG. 5: Flow Diagram for Preparation of Diazepam Suspension

Flow Diagram for the Manufacture of NRL-lA

Sieve Diazepam, USP

Micronize Diazepam, USP

High pressure/ Low pressure/
small size larger size
(Diazepam) (Diazepam B)

Sample Diazepam A and Diazepam

B for in—process testing

Combine Propylene Glycol, USP
Purified Water, USP, and
Vitamin E Polyethylene Glycol
Sueeinate, NF

 Heat to 45 :: 2°C and mix until

Vitamin E Polyethylene Glycol
Succinate, NF is dissolved.

Add Methylparaben, NF,
Propylparaben, NF and Intravail
and mix until dissolved.

Cool to 25 : 

Add Micronized Diazepam A/B
and mix vigorously to disperse.
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Add Povidone, USP and mix
until dissolved.

Q.S. to final target weight With
Purified Water, USP. Mix well to
assure homogeneity

Fill 3 mL finished product into
5 mL Amber glass vial With
PTFE lined phenolic Closure. 
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Information Disclosure Statement (IDS) Form (5808)

4185956
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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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Attorney Docket No. 35401-716201
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: CARTT, Steve et al. Group A11 Unit: 1612

Serial Number: 12/413,439 Examiner: Milligan, Adam

Filing or 371 (c) Date: 2009-03-27 CONFIRMATION NO: 9049

Title: ADMINISTRATION

OF

BENZODIAZEPINE

COMPOSITIONS 

FILED ELECTRONICALLY ON: 09-13-2017

Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR§ 1.97

Commissioner for Patents:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated

below.

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.

Attorney Docket No. 35401-716201
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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.

Attorney Docket No. 35401-716201
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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 are 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.

3
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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.35401-7l6.2011.

 

Respectfiilly submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: September 13: 2017 By: /Raj Advani/

Raj Advani, Reg. No. 52543

650 Page Mill Road

Palo Alto, CA 94304-1050

(650) 493-9300
Customer No. 21971

Attorney Docket No. 35401-716201
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United States Patent and Trademark Office
Address: COMlVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov
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NOTIFICATION DATE DELIVERY MODE

10/19/2017 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)

 12/413,439 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 6/28/2017.

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) 20 23 24 27-36 40-45 and 48-63 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) 20 23 24 27-36 40-45 and 48-63 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’\WIIW.LIsnto. 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 

U 8 Patent and Trademark Office
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Application/Control Number: 12/413,439 Page 2

Art Unit: 1612

The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

Applicants' arguments, filed 6/28/2017, 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.

Claim Rejections - 35 USC § 103

The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.

Claims 20, 23, 24, 27-36, 40-45 and 48-63 stand rejected under 35 U.S.C.

103(a) as being unpatentable over Lehat (lntranasal midazolam for childhood seizures,

The Lancet, vol.352, August 22, 1998 — See IDS dated 10/29/2013) in view of Sonne

(U.S. 6,193,985- See IDS dated 9/16/2009) and Meezan (U.S. 2006/0046962).

Lehat teaches diazepam is widely used to treat acute seizures in adults and

children and that intranasal administration of benzodiazepine compounds has been

demonstrated as an effective way to manage acute childhood seizures (Abstract).

Lehat does not teach suitable excipients for the formulation.

Sonne teaches tocopherol compositions for the delivery of biologically active

agents which are only sparingly soluble in water (col. 1, lines 7-13), such as diazepam
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Application/Control Number: 12/413,439 Page 3

Art Unit: 1612

(col. 1, lines 7-14). One particular nasal formulation contains 5g of diazepam, 44 g

Tenox GT2 (70% tocopherol), 5 g Vitamin E TPGS (glycol), 1.45 g Pluronic and 0.1g

benzalkonium chloride (example 1 at col. 7, lines 32-45). In preparing the formulation,

the ingredients are heated slowly until a homogeneous phase is achieved (Sonne also

teaches that co-solvent such as ethanol, benzyl alcohol, sesame oil or propylene glycol

can be used in order to optimize the formulations bioadhesion, sprayability and viscosity

(col. 6, lines 47-53). When ethanol is used in the formulations, it may be used in an

amount of about 11% by weight of the formulation (See example 3 at col.8, lines 28-43).

When sesame oil is used, it may be used in an amount of about 44% (example18,

col12, lines 37-51) or about 60% (example 16 at col.12, lines 10-17). d-tocopherol may

be used in amounts of 20 to 99.9% (col.5, lines 56-61). The active ingredient should be

present in an amount of 0.001% to 40% (col.5, lines 55-61). Diazepam may be present

at about 5% by weight (example 11 at col. 11, lines 1-13). Preservative as well as odor

masking compounds may be included in the (col.7, lines 4-12). The composition may be

in the form of a spray formulation (col. 6, lines 28-35). In general, about 100uL can be

administered to the nose at a time (col.7, lines 25-30). Sonne teaches that the

“compositions of the invention may be used directly as a solution of bioactive agents in

the tocopherol solvent” (col.3, lines 60-61) and that the "[v]iscosity can be reduced by

the addition of co-solvents such as ethanol (col.3, lines 65-66). Sonne teaches that

“transmucosal delivery is preferred" (col.3, line 54) and "[n]asal...administrations are

particularly preferred" (col.3, lines 58-59). The compositions of the invention may

contain from 1-99.99% tocopherol (col.5, lines 55-57). Sonne also teaches that a co-
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Application/Control Number: 12/413,439 Page 4

Art Unit: 1612

solvent such as ethanol can be used in order to optimize the formulations bioadhesion,

sprayability and viscosity (col. 6, lines 47-53).

Sonne does not teach the surfactant is an alkyl glycoside.

Meezan teaches that alkyl glycosidase is an absorption enhancing surfactant for

drug administration (11150). Specifically, Meezan demonstrates that the addition of

0.25% of alkyl glycoside can increase drug absorption from about 3% bioavailabilty to

about 90% bioavailability when the drug is administered via a nasal spray. Meezan

further teaches that the active ingredient for the nasal spray may be in the form of

nanoparticles (1163).

Meezan does not teach using a benzodiazapine active ingredient.

It would have been obvious to one of ordinary skill in the art treating seizures as

taught by Lehat to administer the benzodiazepine in the composition taught by Sonne to

improve benzodiazepine solubility. Further, it would have been obvious to one of skill in

the art administering the nasal spray formulation of Sonne to use the surfactant taught

by Meezan to improve the bioavailability of drug administered via a nasal spray.

Applicants present the following arguments against the rejection.

Applicants argue that none of the references teach intranasal administration of a

pharmaceutical solution containing alcohol at any concentration or teach administration

to any tissue of a pharmaceutical solution containing alcohol at a concentration of 10%

to 70% w/w.
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Application/Control Number: 12/413,439 Page 5

Art Unit: 1612

Examiner disagrees. As discussed above, Sonne teaches the inclusion of

ethanol, benzyl alcohol or propylene glycol in an amount sufficient to provide the

desired formulation bioadhesion, sprayability and viscosity. Sonne teaches that the

compositions may be administered to mucosal membranes, for example in the nose or

rectum (col.3, lines 54-59). In fact, nasal and rectal administrations are particularly

preferred (ld.).

Applicants argue that the combination of references suggests that administration

of a pharmaceutical solution containing alcohol would irritate the nasal mucosa. Sonne

teaches that the viscosity can be reduced by the addition of co-solvents such as

ethanol...but this is less desired since solutions of this type tend to be irritating to certain

mucosal tissues”. Though Sonne does not teach which types of tissue may be irritated

by alcohol, Sonne presents exemplary ethanol containing formulations only for oral and

rectal administration, not for intranasal administration. Thus, Applicants request the

rejection be withdrawn.

Examiner disagrees. A reference may be relied upon for all that it would have

reasonably suggested to one having ordinary skill the art, including non-preferred

embodiments. Merck & Co. v. Biocraft Laboratories, 874 F.2d 804, 10 USPQZd 1843

(Fed. Cir.), cert. denied, 493 U.S. 975 (1989). Here, while ethanol addition is not listed

as a most preferred method for viscosity reduction, it is taught as a suitable method for

such. A prior art reference must be considered for all that it teaches or suggests to one

of ordinary skill in the art. It should not be limited to the exemplary formulations. It is
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Application/Control Number: 12/413,439 Page 6

Art Unit: 1612

further noted that nasal formulations are not limited to sprays, which may require higher

amounts of ethanol, but can be in the form of drops, which can be more viscous.

Applicants argue that the “consisting of" language excludes other components,

such as those required to form separate phases, such as in an emulsion. Thus, the

combination of Sonne and Meezan would not have suggested the instantly claimed

subject matter.

Examiner disagrees. Sonne teaches that tocopherols and derivatives thereof are

excellent solvents for drugs which are substantially insoluble or sparingly soluble in

water, whilst at the same time having a very low irritative potential for mucosal tissues

(col.2, lines 54-58). The compositions of the invention may be used directly as solutions

of the bioactive agent in the tocopherol solvent (col.3, lines 60-61). However such

solutions are viscous, and the viscosity may be too high for certain applications, for

example to achieve a sprayable formulation for nasal application (col.3, lines 62-64). To

increase viscosity, co-solvents such as ethanol can be added (col.3, lines 65-67). Since

ethanol can be irritating to certain mucosal tissue, Sonne alternatively teaches

emulsification as a means to lower viscosity (col.4, lines 1-2). Thus, Sonne teaches

three formulating alternatives, (1) high viscosity, (2) co-solvent (i.e. ethanol) addition

and (3) emulsification. The high viscosity teaching and the co-solvent teaching render

obvious the instantly recited claims.
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Application/Control Number: 12/413,439 Page 7

Art Unit: 1612

Applicants argue that Sonne fails to provide examples of formulations containing

alcohol greater than 7.5% administered to any tissue and fails to provide an example of

alcohol at any concentration administered to the nasal mucosa, so the rejection should

be withdrawn.

Examiner disagrees. Anticipation may require such a specific embodiment, but

the standard for obviousness does not require that a reference provide an exemplary

formulation. Since the rejection was made under obviousness and not anticipation,

Applicants argument is not found persuasive.

Nonstatutory Double Patenting

The nonstatutory double patenting rejection is based on a judicially 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 20, 23, 24, 27-36, 40-45 and 48-63 stand rejected on the ground of

nonstatutory double patenting as being unpatentable over claims 1-36 of U.S. Patent

No. 9,763,876 (formerly Application No. 14/527,613) Although the claims at issue are

not identical, they are not patentably distinct from each other because it would have
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Art Unit: 1612

been obvious to one of ordinary skill in the art to choose from the components recited in

the ‘613 patent and arrive at the present claims.

Applicants state they will consider filing a terminal disclaimer over the copending

application when present claims are found otherwise allowable.

Based on Applicants request, the rejection is maintained. Examiner notes that

the rejection is no longer provisional.

Examiner further notes that if the restriction requirement were to be withdrawn, a

double patenting rejection would also exist over US. Patent 8,895,546.

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

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.
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Application/Control Number: 12/413,439 Page 9

Art Unit: 1612

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)272-0580. 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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number(s),publisher, city and/or country where published.

Chinese Patent Application No. 2012800390779 Reexamination Notification issued June 29,
2017.

 

 
Exam'ner Date

*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.
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PTO/83122 {03-13}
Approved for use through 11/30/2020. Git/:8 0651-0031

US. Patent and Trademark Office; US DEPARTMENT OF COMMERCE

:' the Paperwork Reduction Act of 1995, no persons are required to respond to a colieotion of informat 1 unless it displays a valid OMB control number.m
Docket Number (Optionai)

EFm ADMENESTRATEQN Qt: BENZQQEAZEPENE {EQMPQSETEQNE

“Wrote : Exa‘me’aaam o. Miliigan
This is a request underthe provisions of 3.7 CFR 1.135(a) to extend the period for filing a reply in the above-identified apptication.

The requested extension and fee are as foiiows (cheek time period desired and enterthe appropriate fee beiow):

Egg Smaii Entity Fee Micro Entity Fee

One month (37 CFR .17(a)(1)' $200

Two months (37 CFR 1.17(a) $600

Three months (37 CFR .1703.) j $1,406

Four months (37 CFR 1.17(a)(«t)) $2,206

Five months (3.7 CFR1.1.7(a)-(5)1 $3,000

Appiicant asserts smai! entity status. See 37' CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 129.
Form P'i'O/SE3/15A or E3 or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enciosed.

Payment by credit card, Form PTO-2038 is attached.

The Director has aiready been authorized to charge fees in this apoiioation to a Deposit Account.

The Director is hereby authorized to charge any fees which may he required, or credit any overpayment, tc-

Deposit Account Number 23'2415

Payment made via EFS-Weh.

WARNENG: information on this form may become pubiio. Credit carol information shouid not be included on this form. Provide
credit card information and authorization on PTO-2638.

Earn the

I: appiicant/inventor.

|:| assignee of record ofthe entire interest. See 37 CFR 3.71. 37 CFR 373(1)) statement is enciosed (Form PTO/SB/Eio).
68911attorney or agent of record. Registration number

I: attorney or agent acting under 37 CFR 1.3-1. Registration number ____________________________________________________________________ .

[Nathaniel "l". Leachrnanl Aprii 17, 2018
Signature Date

Nathaniei T. Leachman 858—350~2227

Typed or printed name Teiephone Number

NQTE: This form must be signed in accordance with 37 CFR 1 33. See 3? CFR 1.4 for signature requirements and certifications. Submit
ntuitipie forms if more than one signature is required, see belew*.

forms are submitted.

 
This coiieotion of information is required by 3'7 CFR 1.136(21). The information is required to obtain or retain a benefit by the pubtic, which is to tile (and by the
JSPTO to process) an application. Confidentiaiity is governed by 35 USO. 122 and 37 CFR 1.11 and 1 14. This collection is estimated to take 8 minutes to

complete, in :luding gathering, preparing, and submitting the eornpieted appiication form to the USPTO. Tirne wiil vary depending upon the individuai ease. 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, RO. 80x1450,Aiexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO 'l'i-ttS ADDRESS. SEND TO: Commissioner for Patents, PKG. Box 1450, Alexandria, VA 22313-14516}.

ifyou need assistants in completing theform, mil .1-80t)—Pi‘()—9199 and refer! option 2.
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

_Nathaniel Thaddeus Leachman/Jenniffer Huddleston
Attorney Docket Number: 35401 —71 6.201

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

U5Dl$l

_
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. . . Sub-Total in

EXtenSion _ 3 months With so paid

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:
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File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1 13289

. . 35401716201_EOT_Transmitta|
1 Extensnon of Time dfI p 3bad87c3d96e199cab883e1d630e8d4202ed9c7

Information:

2 Fee Worksheet (SBO6) fee—info.pdf e4b728334b2932f5d68261092c720991124
c5205

Information:

Total Files Size (in bytes) 143942

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

P.O. Box 1450
Alexandria, Virginia 2231371450
www.uspto.gov 

12/413,439 03/27/2009 Steve Cartt 35401-716201 9049

WILSON, SONSINI, GOODRICH & ROSATI
650 PAGE MILL ROAD MILLIGAN ADAM C

PALO ALTO, CALIFORNIA 94304-1050
UNITED STATES OF AMERICA ART UNIT PAPER NUMBER

1612

NOTIFICATION DATE DELIVERY MODE

06/01/2018 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@ wsgroom

PTOL-90A (Rev. 04/07)
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Applicant(5)

. 12/413,439 Carttetal.
lVoI/ce ofAba/m’onmenl Examiner Art Unit

ADAM C MILLIGAN 1612

-- The MAILING DA TEofthis communication appears on the cover sheet wit/7 the correspondence address--

This application is abandoned in view of:

1. Applicant's failure to timely file a proper reply to the Office letter mailed on 19 October 2017.

(a) C] A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on

(b) [:1 A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of:(1) a timely filed amendment which places the

application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant

application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(c) C] A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) No reply has been received.

2. [:1 Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) C] The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of

Allowance (PTOL-85).

(b) C] The submitted fee of $ is insufficient. A balance of $ is due.

The issue fee required by 37CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .

(c) [:1 The issue fee and publication fee, if applicable, has not been received.

3. C] Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) C] Proposed corrected drawings were received on
after the expiration of the period for reply.

(b) [:1 No corrected drawings have been received.

(with a Certificate of Mailing or Transmission dated , which is_ _)

4. C] The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 1.33
(b). See 37 CFR1.138(b).

5. C] The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. CI The decision by the Board of Patent Appeals and Interference rendered on
of the decision has expired and there are no allowed claims.

and because the period for seeking court review

7. C] The reason(s) below:

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
an neoative effects on atent term.
U.S.Pt t dT d kOff'

PTOE_",”4§,”2 ($93"ng If Notice of Abandonment Pan of Paper No. 20180529
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