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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 pre-selected time delay, administering at least a

fourth quantity of the composition to the second nostril.

[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 advantagesofthe invention will become apparent to the

person skilled in the art upon considerationofthe disclosure set forth herein.

INCORPORATION BY REFERENCE

[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

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 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 thercof, in an amount

from 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 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

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

combinationsthereof, 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) ina
pharmaceutically-acceptable formulation for administration to one or more nasal mucosal membranes

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

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 alcoholsor glycols, or any combinations thereof, in an amount

from about 5% to about 70% (w/w). In some embodiments, the benzodiazepine drugis 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.

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

alprazolam, brotizolam, chiordiazepoxide, 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. 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

combinationsthereof. In some embodiments, the benzodiazepine nanoparticles have an effective

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

substantially free ofbenzodiazepine microparticles, nanoparticles or combinationsthereof.

[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-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. In some embodiments, the

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

or linked to a tocopherol core, such as Vitamin E TPGS, whichis 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 benzodiazepineis not

dissotved in a tocopherol phase, Vitamin E TPGScan be a desirable excipient 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 bondedor 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:

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 consistingof: ethylene glycol,

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

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

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

some embodiments, the benzodiazepineis 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 tacotrienols, 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 combinationsthereof, in an amount from about 60% to about 75%

(w/w). In some embodiments, the carrier system comprises one or morenatural 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 E TPGS (Vitamin E polyethylene glycol

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

covalently bonded orlinked (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

combinationsthereof, 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 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 combinationsthereof, 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 amountofabout 30% (w/w). In some embodiments,the alcoholis

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

somepreferred 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] Insome 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 morealcohols 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 combinationsthereof, in an amount of about 30% (w/w).

[042] 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.

[@43} 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.

[044] In some embodiments, the composition comprises a benzodiazepine drugthatis 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 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% orless than about 0.1% water.) In some embodiments, the composition

consists essentially of a benzodiazepinedrugthat is fully dissolved in a solvent consisting ofone or

morenatural 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 drugthat 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 morealkyl

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% orless than about 0.1% water.) In some embodiments, the composition

consists of a benzodiazepinedissolved in a solvent consisting ofone or more natural or synthetic

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

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

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

alcohols or glycols, and optionally one or morealkyl 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 0.25% or less than about

0.1% water.)

[945] In some embodiments, the composition comprises a benzodiazepinedrugthatis 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 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

tocopherol or tocotrienol and an alcohol or glycol, wherein the solutionis 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% orless than about 0.1% water.) 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 glycols, and optionally one or more alkyl glycosides. In some embodiments, the

composition consists essentially of a benzodiazepine drugthat 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 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 0.25% or less than about 0.1% water.) In some

embodiments, the composition consists ofa benzodiazepinedissolved 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. 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 glycois,

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% orless than about 0.1% water.)

[046] In some embodiments, the composition contains a benzodiazepine drug thatat least partially

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

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

benzodiazepine drugis in a particulate form. In some embodiments,at least part ofthe

benzodiazepine drugis in a microparticulate or nanoparticulate form. The carrier system is one in

which the amountofat 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 suspendedin the carrier system. In some

embodiments,at least one such excipient stabilizes the suspension of benzodiazepineparticulates 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 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, 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
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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 comprising 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 TPGS,

methylparaben, propylparaben, propylene 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 ofa 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,oncorboth ofmethylparaben and propylparaben, at least one glycol,

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

drugin a form including benzodiazepine microparticles 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 microparticles and/or nanoparticles suspendedin 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 ofVitamin E TPGS,oneor both ofmethylparaben and propylparaben,at least one glycol,

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

form including benzodiazepine microparticles and/or nanoparticles 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 alcohals or glycols, and an alkyl glycoside. In some embodiments,

substantiallyall the benzodiazepine drugis in a particulate form. In some embodiments,at least part

of the benzodiazepine drug is in a microparticulate or nanoparticulate form. The carrier system is one

in which the amount ofat least one benzodiazepine present in the composition exceedsits 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 benzodiazepineparticulates in
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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 suspensionsspecifically exchide 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

microparticles 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

microparticles 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

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

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

embodiments, the composition consists essentially of a benzodiazepine drugin 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

essentially of a benzodiazepine drug in a form including benzodiazepine microparticles 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 benzodiazepine drug in a form

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

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 microparticles and/or nanoparticles

suspended in a carrier system consisting of a 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

microparticles or nanoparticles suspended in a cartier system consisting ofVitamin E TPGS,oneor

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

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

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

consisting ofVitamin E TPGS, methylparaben, propylparaben, propylene glycol, an alkyl glycoside,
optionally a povidone and water.
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[@48}] 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 alcoholsor 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 benzodiazepineis dissolved in the one or morenatural or synthetic

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

(w/w); andthe 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 drugis dissolved in a carrier system. In other embodiments,at least part ofthe

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

some embodiments, the composition is substantially free ofbenzodiazepine microparticles,

nanoparticles or combinations thereof.

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

alprazolam,brotizolam, chiordiazepoxide, 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. In some embodiments, the

benzodiazepine drug is diazepam, or a pharmaceutically-acceptablesalt 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 om.

[050] 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-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters

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

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

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.

[051] In some embodiments, the one or morealcohols 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 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.

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

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

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

In some embodiments, the benzodiazepine drugis present in the carrier system in a concentration of

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 amountfrom 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 combinationsthereof, in an amount from about 60% to about 75%

(ww). 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, 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

benzodiazepine drug is contemplated, the tocopherol is substantially or completely free ofVitamin E
TPGS.

[054] In some embodiments, the carrier system comprises one or morealcohols or glycols, or any

combinationsthereof, 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 embcdiments, the carrier system comprises one or

more alcoholsor 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).

[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

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 least 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

glycosiderefers to any sugar joined to any hydrophobicalkyl, as described in United States patent

number 5,661,130, which is incorporated herein by reference in its entirety. The hydrophobic alkyl

can be anysuitable 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/orpartially 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 alkyi glycoside will have the characteristics of

being nontoxic, nonionic, and capable of increasing the absorption of a benzodiazepine drug whenit 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, 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, 10, 12, 14, 16, 18 or 20 carbon atoms, Where

present, the amountofalkyl glycoside in the composition is sufficient to enhance the absorption of a

benzodiazepine drug administered by the intranasal route. In some embodiments, the amountofalkyl

glycoside in the composition is selected so as to enhance absorption of the benzodiazepine drug, while

at the same time not significantly isritating 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% (w/v).

[037] In some embodiments, the composition is in a pharmaceutically-acceptable spray formulation,

and further comprising administering the composition to one or more nasal mucosal membranesofthe

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

mgof the benzodiazepine. In some embodiments, the pharmaceutical compositionis ina

pharmaceutically-acceptable spray formulation having volume from about 10 pL to 200 pL.

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

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

embodiments, the administration of the composition comprises sprayingat 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 thefirst

nostril, spraying a second quantity of the composition into a second nostril, and optionallyafter a pre-
selected time delay, spraying a third quantity of the composition into the first nostril. Some
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embodiments further comprise, optionally after a pre-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

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

Definitions

[060] 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 a patient in need ofparticular treatment. The skilled clinician will recognize that

the therapeutically effective amount of drug will depend uponthepatient, the indication and the

particular drug administered.

[061] As used herein, the modifier “about”is intended to haveits regularly recognized meaning of

approximately. In some embodiments, the term may be moreprecisely interpreted as meaning within

a particular percentage ofthe modified value, e.g. “about” may in some embodiments mean + 20%, +
10%, + 5%, + 2%, or + 1% or less.

[062] As used herein, the phrase “analogs or derivatives” includes molecules that differ from one

another molecule due to one or more atomsorfunctional groups having been replaced with a different

atom orfunctional group. This may result in molecules with similar chemical formulasbut different

chemical and/or biological properties.

[063] As used herein, the term, “isomer”includes molecules with identical chemical formulas, but

between which the arrangementofthe 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 C;H;OH. It may be found as propan-1-ol,

wherein the —OHis found attached to an end carbon. Alternatively, it may be found as propan-2-ol,
wherein the -OH is foundattached to the second carbon.

HONUS, OH
propan-1-ol

propa-2-ol

[064] As used herein, the term “seizure” includes commonly recognized types ofseizures, including

absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic-clonic seizures, and atonic

seizures. Often 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

generally experiencea different type of aura, which is unique to the patient; however auras may be

classified as audible, visual, olfactory ortactile sensationsthat usually, or at least often, precedes a

patient’s experiencing a seizure. (Notall 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 of2 disorder. In the case ofseizures, this can occur either with or without the

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 oneor more.

[068] 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.

[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

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

[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.

[072] It should be recognized bythose ofskill in the art that additional benzodiazepine compounds

that have heretofore been considered to have marginal orlittle 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 benzodiazepine

drugs, delivery ofhigher concentrations ofbenzodiazepine drugs via the nasal route, faster attainment

of therapeutic levels ofbenzodiazepine in the blood plasma, avoidanceoftheliver portal vein and

concomitant avoidance offirst pass effects and/or faster presentation of benzodiazepine drugto the
brain.

[073] For example, most benzodiazepines are so slightly soluble in water that a therapeutically

effective amount cannot be dissolved in a volumeofaqueous solventthat is amenable to application

to a mucosal membrane. Byuseofthe present carrier system, which in some embodiments, provides

an improvedability 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 mucosal 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

bioavailability, faster attainment of therapeutic levels of benzodiazepinein the blood plasma,

avoidanceofthe liver portal vein, and/or concomitant avoidanceoffirst 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 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 andeasily 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

more benzodiazepine drugs. By way ofnon-limiting example such disorders can include: insomnia,

anxiety, seizures, muscle spasms andrigidity, and the symptoms ofdrug withdrawal.

[076] In some embodiments, the one or more benzodiazepine drugs, are used alone orin

combination with another anticonvulsant drugto treat seizure, protect against seizure, reduce or

ameliorate the intensity of seizure, reduce or ameliorate the frequency ofseizure, and/or prevent
occurrenceor re-occurrence of seizure.

[077] Alprazolam (8-chloro-6-pheny]-1-methyl-4H-1,2,4-triazolo[4,3-a][1 ,4]benzodiazepine).

“SAN,
ftN

Cl aN

[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

treatment ofpanic disorder, The dosageofalprazolam 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
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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,alprazolam 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.

[080] 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-occurrence 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 ofalprazolam may reduce or ameliorate the

intensity ofseizure and/or reduce or ameliorate the frequency ofseizure. In some embodiments,

administration of alprazolam may prevent occurrenceofseizure. In some embodiments, especially

where the patient is prone to experiencingserial seizures or status epilepticus, administration of

alprazolam mayaid 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 alprazolam to provide an anticonvulsant or synergistic anticonvulsant effect.

[081] Alprazolam mayalso be administered by another person (e.g. an acquaintance or associate, a

family memberor 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.

Amongthebeneficial 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 ofa 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 alprazolam 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 somecasesless

than about 5 minutes. The alprazolam 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.

[082] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by oneor

more aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for cach patient, but may beclassified as andible, visual, olfactory ortactile

sensationsthat usually, or typically, precedes a patient’s experiencing a seizure. In some
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embodiments ofthe 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

with or without the benefit ofa warning aura.

[083] Diazepam (7-chloro-1-methy!-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

\ ON

Ct aooN

[084] Diazepam is a benzodiazepine drug having sedative, tranquilizing and muscle relaxing

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

mayvary 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 mgper dose, from 1 to 8, preferably from 2 to 8, and in

somepreferred embodiments about 4 to about6 times per day, Diazepam 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 ofwhichis incorporated herein by referencein its entirety.

[085] In some embodiments, diazepam is used aloneor 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.

[086] In some embodiments, diazepam is used alone or in combination with another anticonvulsant

drugto 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-occurrenceofseizure. 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 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 ofseizure. In some embodiments, especially where the patient is prone to

experiencing serial seizures or status epilepticus, administration of diazepam mayaidin 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 mayaiso be administered by another person (e.g. an acquaintance orassociate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus,one ofthe advantagesofthe 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.

Amongthe 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 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 repeatseizure, an increase in the interval

between the current seizure and the next seizure. Thus, the diazepam formulations ofthe invention,

andinparticular nasal formulations, provide fast onset of therapeutic benefit — in some instancesless

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 formulationsofthe invention, andin 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

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 maybe classified as audible, visual, olfactory ortactile

sensationsthat usually, or typically, precedes a patient’s experiencing a seizure. In some

embodimentsof the invention, the method includes prompt administration ofa preparation of a

benzodiazepine drug according to the invention during the aura. In some embodiments, suchintra-

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 ofseizure refers to a temporary forestalling of the onset ofseizure, either

with or without the benefit of a warning aura.

[089] Flurazepam (7-chloro-5-(2-flurophenyl)-2,3-dihydro-1-(2-(diethylamino)ethyl)-1H-1,4-
benzodiazepin-2-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

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 ofwhich is incorporated herein

byreference in its entirety.

[991] Insome embodiments, flurazepam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsanteffect, a sedative effect, a skeletal muscle relaxanteffect, an

ammesic effect or combinations of the foregoingeffects.

[092] Insome embodiments, flurazepam is used alone or in combination with another

anticonvulsant drugto 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 ofseizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

flurazepam mayaid in interrupting the seizure cycle and may thus preventthe 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] Flurazepam mayalso be administered by another person(e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, oneofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Amongthe 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 bythe patient and a

general impartation ofa 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 flurazepam formulations of the invention,

andin particular nasal formulations, provide fast onset of therapeutic benefit — in someinstances less

than about 30 minutes,less than about 15 minutes, less than about 10 minutes, and in somecases less

than about 5 minutes. The flurazepam formulations ofthe invention, andin 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.

[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 ortactile

sensations that usually, or typically, precedes a patient’s experiencinga 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 preventor 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.

[095] Lorazepam (7-chloro-5-(2-chlorophenyl)-3-hydroxy-1,3-dihydro-2H-1 ,4-benzodiazepin-2-

one)

2L

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. Lorazepam 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

about 1 mg per dose, from | 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, whichis incorporated herein by reference in its entirety.

[097] In some embodiments, lorazepam is used aloneor 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.

[098] In some embodiments, lorazepam is used alone or in combination with another anticonvulsant

drugto treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency ofseizure, and/or prevent occurrenceor re-occurrenceofseizure.

Lorazepam may be administered by the patient or other person (suchas 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 occurrenceof seizure. In some embodiments, especially where the patient is

prone to experiencingserial seizures or status epilepticus, administration of lorazepam mayaid 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 anticonvulsanteffect.

[099] Lorazepam mayalso be administered by another person (e.g. an acquaintanceor 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 environmentto 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

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 casesless

than about 5 minutes. The lorazepam formulations ofthe invention, and in particular nasal
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formulations, also provide conventent administration ofa therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0100] 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

embodimentsofthe 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) ofthe impending seizure, Thus,in the context

of this invention, prevention of seizure refers to a temporary forestalling of the onset of seizure, cither

with or without the benefit ofa warning aura.

[0101] Medazepam ((7-chloro-1-methyl-5-pheny]-2,3-dihydro-1H-1,4-benzodiazepine)

|N:

cl oN

[0102] Medazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic

and musclerelaxing properties. It is classified as an anxiolytic. Medazepam has also been shownto

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 I mg per dose, from | 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 referencein its entirety.

{0103] In some embodiments, medazepam is used alone or in combination with other drugs to

provide an anxiolytic effect, an anticonvulsanteffect, a sedative effect, a skeletal muscle relaxant

effect, an amnesic effect or combinations of the foregoing effects.

[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 re-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 ofseizure. In some embodiments,

administration of medazepam mayprevent occurrence of seizure. In some embodiments, especially

wherethe patient is prone to experiencing serial seizures or status epilepticus, administration of

medazepam mayaid 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 mayalso be administered by another person (¢.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 environmentto treat the seizure victim, for example, nasally.

Amongthe beneficial therapeutic effects that may be imparted by acute dosing ofbenzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity ofthe seizure (e.g. general

Telaxation 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 ofthe seizure,

reduction in the probability that the patient will experience a repeat seizure, an increasein 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 someinstancesless

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in somecases 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

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

sensationsthat 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, suchintra-

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

ofthis invention, prevention of seizure refers to a temporary forestalling of the onset ofseizure, either

with or without the benefit ofa warning aura.

[0107] Mexazolam (10-Chloro-1 1b-(2-chlorophenyl)-1 ,3,7,1 1b-tetrahydro-3-methyloxazolo[3,2-
d)[1,4)}benzodiazepin-6(5H)-one)
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[0108] Mexazolam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic

and muscle relaxing properties. It is classified as an anxiolytic. Mexazolam hasalso been shown to

be useful in the treatment ofnausea. 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 | mg per dose, from 1 to 8, preferably from 2 to 8, and in somepreferred embodiments about 4

to about6 times per day, Mexazolam may be manufactured using the process disclosed in United

States patent 3,722,371, which is incorporated herein by referencein its entirety.

[0109] In some embodiments, mexazolam is used aloneor 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 combinationsofthe foregoingeffects.

[0110] 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 occurrenceor re-occurrence of

seizure. Mexazolam may be administered by the patient or other person (such as a healthcare

professional) while the patientis in a non-seizing state to protect against seizure. Even where

protection against seizure is not absolute, administration ofmexazolam mayreduceor ameliorate the

intensity of scizure and/or reduce or ameliorate the frequency of seizure. In some embodiments,

administration ofmexazolam may prevent occurrenceofseizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

mexazolam mayaid 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 mexazolam to provide a synergistic anticonvulsant effect.

[0111] Mexazolam mayalso 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, oneofthe advantages ofthe formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Amongthe 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 anda
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general impartation ofa 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 cutrent 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

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

formulations, also provide convenient administration of a therapeutically beneficial drug to a patient

that does not require intravenous drug administration or rectal drug administration.

[0112} 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 ortactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodimentsofthe 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 drag, 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 ofseizure, either

with or without the benefit ofa warning aura.

[0113] Midazolam (8-chloro-6-(2-fluorophenyl)-1 -methy!-4H-imidazo(1 ,5-a)benzodiazepine).

cl —oN

F

[0114] Midazolam isa 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 (e.g. about 6 to

8). Thus it is desirable in some embodiments for aqueousnasal preparations ofmidazolam 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 about6 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
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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.

[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, 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 usingthe process disclosed in one ofUnited States patents

4,280,957 or 5,831,089, cach ofwhich is incorporated herein by reference in its entirety.

[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 relaxanteffect, an

amnesic effect or combinations ofthe foregoing effects.

[0117] In some embodiments, midazolam is used aloneor 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, Midazolam may be administered by thepatient 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 seizureis not absolute, administration ofmidazolam 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 occurrenceofseizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

midazolam mayaid in interrupting the seizure cycle and may thusprevent the re-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.

[0118] Midazolam mayalso be administered by another person (e.g. an acquaintanceorassociate, a

family member ora 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 environmentto treat the seizure victim, for example,nasally.

Amongthe 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 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 midazolam formulations ofthe invention,

and in particular nasal formulations, provide fast onset of therapeutic benefit — in some instancesless

than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some casesless

-29- WSGR Docket No. 35401-716.601

AQUESTIVE EXHIBIT 1007 page 3224



AQUESTIVE  EXHIBIT 1007    page 3225

WO 2009/121039 PCT/US2009/038696

10

15

20

25

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] 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 cach patient, but may be classified as audible,visual, olfactory ortactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodiments ofthe 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 preventor 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] Temazepam (7-chloro-1-methy|-5-phenyl-3-hydroxy-1,3-dihydro-2H-1,4-benzodiazepin-2-

one)

a |

{0121] Temazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic

and musclerelaxing properties. It is classified as an anxiolytic. Temazepam has also been shown tu

be useful in the treatment ofnausea. 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 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 ofwhichis incorporated herein by reference inits entirety.

[0122] 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 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. Temazepam may be administered by the patient or other person (such as a heaithcare

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

intensity of seizure and/or reduce or ameliorate the frequency ofseizure. In some embodiments,

administration of temazepam may prevent occurrenceofseizure. In some embodiments, especially

where the patient is prone to experiencing serial seizures or status epilepticus, administration of

temazepam mayaid 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.

[0124§ Temazepam mayalso be administered by another person (¢.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

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-beingto 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 temazepam formulationsofthe invention,

andin 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 formulationsofthe 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.

[0125} 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 ortactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some

embodimentsofthe 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 ofseizure, either

with or without the benefit ofa warning aura.
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Pharmaceutically Acceptable Saits

[0126] Benzodiazepines have the generally basic structure of formula I:
Ry

\ Ra
Zn

Ryan | Rs
SS uaoeN

Rg
R,

Formula I

wherein R,-R; are substituents. In particular embodiments, R; is an optionally substituted alkyl or

forms a ring with Ry, R2 is a halogen (e.g. Cl, Br), Rs is optionally substituted ary] (e.g. 2-Chloro or 2-

Fluorophenyl), Rs is H or OH, Ry and R,’ together form a carbonyl (C=O) with the carbon to which

they are attached or R, and R, form an optionally substituted heterocyclic ring with the diazepam ring

atoms to which they are respectively attached; Ry’ and R, 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.

[0127] Pharmaceutically acceptable mineral acids include HCl, H,SO,, H2SO3, H3PO4, H3PO,, and

others that will be recognized by those ofskill 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-hydroxyethanesulfonic acid, 2-

oxoglutaric acid, 4-acetamidobenzoic acid, 4-aminosalicylic acid, acetic acid, adipic acidascorbic acid

(L), aspartic acid (L), benzenesulfonic acid, benzoic acid, camphoric acid (+), camphor-10-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, ethanesulfonic acid, formic acidfumaric acid, galactaric acid, gentisic acid, glucoheptonic acid

(D),gluconic acid (D), glucuronic acid (D), glutamicacid, glutaric acid, glycerophosphoric acid,

glycolic acid, hippuric acid, hydrobromicacid, 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-1,5-disulfonic acid,

naphthalene-2-sulfonic acid, nicotinic acid,nitric acid, oleic acid, oxalic acid, palmitic acid, pamoic

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 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 im the art will recognize that in some

embodiments it may be advantageousthat some orall of the added acid be an active pharmaceutical

ingredient in its own right.

[0128] 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 additionsalts, e.g. by the addition of one or more mineral bases (e.g. NaOH, KOH, NaHCOs,

Na,CO3;, NH;)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

musclerelaxant effect. The term “anticonvulsant” includes treatment of seizures, protection against

seizure, reduction or amelioration of the intensity of seizure, reduction or amelioration of the

frequencyofseizure, and/or prevention of the occurrenceor re-occurrence ofseizure. 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

forestalling an oncoming seizure.

Carrier System

[0130] VitaminEis a class offat soluble methylated phenols. There are at least eight naturally-

occurring compounds that comprise this class: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol,

a.-tocotrienol, B- tocotrienol, y- tocotrienol, and 5- tocofrienol, all ofwhich may be used in the

compositions and methods of the present invention. There are multiple isomers ofeach ofthese

compounds, ali ofwhich may be 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

any of the natural or synthetic tocopherols, tocotrienols, any isomers thereof, any esters thereof, any

analogsor derivatives thereof, or any combinations thereof.

Mf OH
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a-tocopherol

[0131] The compounds that comprise Vitamin E are antioxidants. There is also evidencethat 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.

[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 E may be present as microparticles, nanoparticles, or any combination

thereof. Furthermore, use ofVitamin E can have the added benefit ofeither avoidingirritation of

sensitive mucosal membranes and/or soothing irritated mucosal membranes.

[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

naybe 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 ofthe 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.

[0134] Lower alkylalcohols 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,

propyleneglycol, butylene glycol, pentylene glycol, any isomers thereof, or any combinations thereof
can be used.

Additional Excipients

[0136] In some embodiments, a composition comprises at least one penetration enhancerin addition

to a benzodiazepine drug, a natural or synthetic tocopherol or tocotricnol, and an alcoholor 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 hydrophobicalkyl, as described in United States

patent number5,661,130, whichis 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 about14 carbons in length. The hydrophobic alkyl can be branched and/orpartially or wholly

unsaturated. The alkyl may be joined to the saccharide core for exampte 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 ofincreasing 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 includeoctyl-, nonyl-,
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decyl-, undecyl-, dodecyl, 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, 10, 12, 14, 16, 18 or 20 carbon atoms. Specific

excipients that may be employed in a nasal composition according to the invention include

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 Intravail® by Aegis Therapeutics, LLC, San Diego, CA. Other alkyl glycosides may be selected

from those having a hydrophile-lipophile balance (HLB) number of from about 10-20, especially

about 11-15. The HLB number maybe 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 ofalkyl glycoside in the composition is

sufficient to enhance the absorption of a benzodiazepine drug administered by the intranasal route. In

some embodiments, the amountof alkyl glycoside in the composition is selected so as to enhance

absorption ofthe benzodiazepine drug, while at the sametime 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 % (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% (w/v).

[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 compoundis 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 modeltest 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 significantirritant effect.

[0138] In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholinesthat

havedifferent acyl groups as well as lyso compounds produced from phosphatidylethanolamines and

phosphatidic acid which have similar membrane modifying properties may be used. Acyl carnitines

(e.g. palmitoyl-dl-camitine-chloride) is an alternative. In some embodiments, a suitable concentration
is from 0.02 to 20% w/v.

[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 membranefluidity and

permeability are appropriate such as enamines (e.g. phenylalanine enamine of ethylacetoacetatc),

malonates (e.g. diethyleneoxymethylene malonate), salicylates, hile salts and analogues and fusidates.

Suitable concentrations are up to 20% w/v.

[0140] 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

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

amount from about 10% to about 70% (w/w), in a pharmaceutically-acceptable formulation for

administration to one or more nasal mucosal membranesofa patient. In some embodiments,the alkyl

glycoside is an Intravail® brand alkyl glycoside. In some embodiments,the alkyl glycoside is dodecyl

maltoside, tetradecyl maitoside, 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 dodecanoate. In some embodiments,the alkyl glycoside is sucrose

monostearate. In some embodiments, the alky] glycoside is sucrose distearate. In some embodiments,

the alkyl glycoside is a combination oftwo or more ofdodecy! maltoside, tetradecy] maltoside,

sucrose dodecanoate, sucrose monostearate, or sucrose distearate.

(0141] 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 tocotrienols, or

any combinationsthereof, in an amount from about 30% to about 95% (w/w); one or mote alky!

glycosides; and oneor 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. In some embodiments,the alkyl glycoside is an

Intravail® brand alkyl glycoside. In some embodiments,the alkyl glycoside is dodecy! maltoside,
tetradecy] 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 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, tetradecy! maltoside, sucrose

dodecanoate, sucrose monostearate, or sucrose distearate.

Mucosal Membrane Preparations
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[0142] Mucosal membranepreparations are generally administered in metered sprays having

volumesof 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

pharmaceutically-active ingredient beinglost.

(0143] The dosage volumeofpreparations,in particular nasal preparations, preferably ranges from

25 to 100 pL. 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

[0144] The dosage ofalprazolam vaties 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 referencein its entirety.

[0145] As a nasal formulation, alprazolam may be administered in 25 to 250 !L metered sprays. In

somepreferred embodiments, alprazolam is administered in 50 to 150 wL, especially about 100 uL,

metered sprays

Diazepam

[0146] 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 | 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 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.

[0147] As a nasal formulation, diazepam may be administered in 25 to 250 wL metered sprays. In

somepreferred embodiments, diazepam is administered in 50 to 150 pL, especially about 100 pL,

metered sprays.

Flurazepam

[0148] 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

3,299,053, each of which is incorporated herein by referenceinits entirety.

(0149] As a nasal formulation, flurazepam may be administered in 25 to 250 pL metered sprays. In

somepreferred embodiments, flurazepam is administered in 50 to 150 pL, especially about 100 pL,

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 somepreferred 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 referencein its entirety.

[0151] As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, lorazepam is administered in 50 to 150 pL, especially about 100 pL,

metered sprays.

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,

whichis incorporated herein by reference in its entirety.

[0153} 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 pL, especially about 100 uL,

metered sprays.
Mexazolam

[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.

Mexazolam may be manufactured using the process disclosed in United States patent 3,722,371,

whichis incorporated herein by referencein its entirety.

[0255] As a nasal formulation, mexazolam maybe administered in 25 to 250 LL metered sprays. In

somepreferred 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

will be in the range of about0.1 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 referencein its entirety.

[0157] 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 pL, especially about 100 pL,
metered sprays.
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Temazepam

[0158] 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 | 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 whichis incorporated herein by reference in its entirety.

[0159] As a nasal formulation, temazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, temazepam is administered in 50 to 150 pL, especially about 100 pL,

metered sprays.

Formulation

[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 pharmaceutically-acceptable

salts thereof. Some embodiments of the composition disclose a composition comprising one or more

benzodiazepine drugs or pharmaceutically-acceptablesalts thereof in a concentration up to about 600

mg/mL. Other compositions 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-acceptable salts thereof in a concentration of about 20 mg/mL up to about

50 mg/mL.

{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 embodimentsdisclose a carrier system that is about 65% to about 75% (w/w) Vitamin E and

about 25% to about 35% (w/w) lower alky! alcohol or lower alkyl glycol, or any combinations

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

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 pL to about

200 pL. In some embodiments, the dosage volume ranges from about 20 uL to about 180 pL.

Further, some embodiments disclose a dosage volumeofabout 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 microparticles, 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 mixtureis stirred and heated until the one or more

benzodiazepine drugsdissolve or are substantially dissolved. Next, the onc 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.

[0166] In some embodiments, the benzodiazepine drug is formulated as a microparticulate and/or

nanoparticulate suspension ofthe benzodiazepine, Preparation ofmicroparticulate and

nanoparticulate benzodiazepine may be accomplished by methods such as milling, ete. Such methods
are knownto those skilled in the art.

[0167] In some embodiments, the benzodiazepine drug is formulated as a solution. It is considered

an aspectofthe 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
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 cel) and synthetic modifications thereof, enkephalins, LHRH and

analogues (Nafarelin, Buserelin, Zolidex), GHRH (growth hormonereleasing hormone), nifedipin,

THF (thymic humoralfactor), CGRP (calcitonin gene related peptide),atrial natriuretic peptide,

antibiotics, metoclopramide, ergotamine, Pizotizin, nasal vaccines (particularly HIV vaccines,

measles, rhinovirus Type 13 andrespiratory 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), Meteclopramide, Migraine treatment (Dihydroergotamine, Ergometrine,

Ergotamine, Pizotizin), Nasal Vaccines (Particularly AIDS vaccines) FACTOR VIIL, Colony

Stimulating factors, G-CSF (granulocyte-colonystimulating 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

barbexaclone); bromides (such as potassium bromide); carbamates (such as felbamate); carboxamides

(such as carbamazepine and oxcarbazepine); fatty acids (such as valproic acid, sodium valproate, and

divalproex sodium, vigabatrin, progabide, tiagabine); fructose, topiramate, Gaba analogs(e.g.

gabapentin and pregabalin); hydantoins (e.g. ethotoin, phenytoin, mephenytoin and fosphenytoin);

oxazolidinediones (such as paramethadione,trimethadione, ethadione); propionates (e.g. beclamide),

pytimidinediones(e.g. primidone); pyrrolidines (e.g. brivaracetam, levetiracetam and seletracetam);

succinimides (e.g. ethosuximide, phensuximide and mesuximide); sulfonamides (e.g. acetazolamide,

sulthiame, methazolamide and zonisamide); triazines (such as lamotrigine); ureas (such as

pheneturide, phenacemide); valproylamides (such as valpromide and valnoctamide); as well as other

anticonvulsants or pharmaceutically acceptable salts or combinations thereof.

[0170] Additionally, some embodiments of the compositions and methodsofusing 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 chlorhexidine hydrochloride,

hexylresorcinol, dequalintumchloride and ethacridine; 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, colchicine, and probenocid; enzymatic anti-

inflammatory agents such as chymotrypsin and bromelain seratiopeptidase; anti-histaminic agents

such as diphenhydramine hydrochloride, chloropheniramine maleate and clemastine; anti-allergic

agents andantitussive-expectorant antasthmatic agents such as sodium chromoglycate, codeine

phosphate, and isoproterenol hydrochloride or pharmaceutically acceptable salts or combinations
thereof.

[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. Examplesof coloring agents include B-carotene, Red No. 2 and Blue No.1.

Examplesofpreservatives include stearic acid, ascorbyl stearate and ascorbic acid. Examples of

corrigents include menthol and citrus perfume.

(0172] 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 mucolytic agents, degradative enzyme inhibitors and compounds which increase permeability

of the mucosal cell membranes. Whether a given compoundis an “enhancer” can be determined by

conaparing two formulations comprising a non-associated, small polar molecule as the drug, with or

without the enhancer, in an in vive 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 problemsin terms

of chronic toxicity because in vivo the enhancer should be non-uritant and/or rapidly metabolized to a

normalcell constituent that does not have any significantirritant effect.

[0173] In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidyicholine 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

(e.g. palmitoyl-dl-camnitine-chloride) is an alternative. In some embodiments, a suitable concentration
is from 0.02 to 20% w/v.

[0174] In some embodiments, enhancing agentsthat are appropriate include chelating agents (EGTA,

EDTA,alginates), surface active agents (especially non-ionic materials), acyl glycerols, fatty acids

and salts, tyloxapol and biological detergentslisted in the SIGMA Catalog, 1988, page 316-321

(whichis incorporated herein by reference). Also agents that modify the membranefluidity and

pemneability are appropriate such as enamines (e.g. phenylalanine enamine of ethylacetoacetate),

malonates (e.g. diethyleneoxymethylene malonate), salicylates, bile salts and analogues and fusidates.

Suitable concentrations are up to 20% w/v.

[0175] In some embodiments, the invention takes advantage ofdelivery of a drug incorporated into

or onto a bioadhesive microsphere with an added pharmaceutical adjuvant applies to systems that

contain active drag and mucolytic agent, peptidase inhibitors or non-drug polypeptide substrate singly

or in combination. Suitably mucolytic agents are thiol-containing compounds such as N-

acetyleysteine 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,

pepstatin A, phisphoramidon, H-Thr-(tBu)-Phe-Pro-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

[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 spraying 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

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

administration of the composition comprises sprayingafirst quantity of the composition into the first

nostril, spraying a second quantity of the 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 pre-selected time delay, administering at least a

fourth quantity of the composition to the second nostril.

Alprazolam

[0177] 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 | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about6 timesper 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.

[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 wL, 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 thefirst nostril. In some embodiments, a fourth metered sprayis

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

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 downthe back ofthe throat.

Diazepam
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[0179] The dosage of diazepam mayvary by indication, however it is expected that a therapeutic

dosewill be in the range ofabout 1 to about 20, preferably about 2 to about 10 mg per dose, from | 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 ofUnited States patents

3,371,085, 3,109,843, 3,136,815 or 3,102,116, each ofwhichis incorporated herein by reference in its

entirety.

[0180] 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 wL, 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 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.

Flurazepain

[0181] The dosage of flurazepam varies by indication, however it is expected that a therapeutic dose

will be in the range of about5 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 about4 to about 6 timesper 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 referencein its entirety.

[0182] 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 150 wL, 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 thefirst 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

allowstime for the drug to cross the nasal mucosa andenter 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 byindication, 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 its entirety.

[0184] As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In

some preferred embodiments, lorazepam is administered in 50 to 150 yL, 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 secondsto 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allowstime for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered sprays to each nostril, optionally separated by a timeinterval, allows administration of a

full therapeutic dose in increments smal! enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss of drug down the back ofthethroat.

Medazepam

[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,

preferably from 2 to 8, and in some preferred embodiments about4 to about 6 times per day.

Medazepam may be manufactured using the process disclosed in United States patent 3,243,427,

whichis incorporated herein by referencein its entirety,

(0186] As a nasal formulation, medazepam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, medazepam is administered in 50 to 150 lL, especially about 100 yL,

metered sprays. In some embodiments,a first metered spray is applied toafirst 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 thefirst nostril. In some embodiments, a fourth metered sprayis

applied to the second nostril. In some embodiments, additional metered sprays are applied to

alternating nostrils unti) the full target therapeutic dose has been administered to the patient. In some

embodiments, there is a time incrementof from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the samenostril. This
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allowstime for the drugto cross the nasal mucosa and enter the blood stream. Multiple applications

of metered sprays to cach nostril, optionally separated by a time interval, allows administration of a

full therapeutic dose in increments small enough to pernit full absorption ofthe benzodiazepine drug

into the blood stream and avoid loss ofdrug down the back ofthe throat.
Mexazolam

[0187] The dosage ofmexazolam varies by indication, howeverit 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.

[0188] As a nasal formulation, mexazolam may be administered in 25 to 250 L metered sprays. In

somepreferred embodiments, mexazolam 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 secondsto 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

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.
Midazolam

[0189] The dosage of midazolam varies by indication, however it is expected that a therapeutic dose

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 3, 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 referenceinits entirety.

[0190] 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 pL,

metered sprays. In some embodiments,a first metered spray is applied toafirst 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
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embodiments, there is a time increment of from several seconds to 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drug to the same nostril. This

allows time for the drug to cross the nasal mucosa and enter the blood stream. Multiple applications

ofmetered spraysto each nostril, optionally separated by a time interval, allows administration of a

full therapeutic dosc in increments small enough to permit full absorption of the benzodiazepine drug

into the blood stream and avoid loss ofdrug downthe backofthe 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, preferably about 5 to about 30 mgper 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 of whichis incorporated herein by reference in its entirety.

[0192] As a nasal formulation, temazepam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, temazepam is administered in 50 to 150 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 secondsto 5 minutes, preferably about 10

seconds to about 1 minute, between applications ofbenzodiazepine drugto the samenostril. 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 smal! enough to permit full absorption ofthe benzodiazepine drug

into the blood stream and avoid loss ofdrug down the back ofthe throat.

[0193] Those skilled in the art will be aware that a systematic, therapeutically effective amount of

benzodiazepine drugsfortreating 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 ofdoses per day may be used.

les

[0194] The invention will now beillustrated with reference to the following illustrative, non-limiting
examples,

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 1 puff from any nasal delivery device (1 puff

at 5.0 mg/puff (5.0 mg/0.1 mL and 0.1 mL/puff)) every 5 minutesuntil cessation of the seizure.

However,it can be given as 1 puffper nostril in each nostril (2 puffs at 2.5 mg/puff (5.0 mg/0.1 mL

and 0,05 mL/puff)) every 5 minutes until cessation of the seizure. The composition according to this

example is set forth in the followingtable.
Tabie 1-1

5.0mg/0.lmL Diazepam

70.0 mg a-tocopherol

0.1 mL ethanol (qs ad to 0.1 mL)

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 compositionis 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 puff from any nasal delivery device

(1 puff at 2.0 mg/puff (2.0 mg/0.1 mL and 0.1 mL/puff)). If the seizure fails to stop another dose may

be administered after 5 minutes. However, it can be given as 1 puff per nostril in each nostril (2 puffs

at 1.0 mg/puff (2.0 mg/0.1 mL and 0.05 mi/puff)). Ifthe 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

2.0mg/0.lmL Diazepam

70.0 mg a-tocopherol

0.1 mL ethanol(qs ad to 0.1 mL) 

Example 3 — Formulation of Diazepam Solutions

[0197] In general, benzodiazepine solutions may be formulated by combining one or morenatural or

synthetic tocopherols or tocotrienols and one or more lower alcohols or glycols and mixing until a

homogeneous mixture is formed, adding the benzodiazepine drug to the homogeneousmixture,

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] Twodifferent 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 dissolved, thereby forming a solution. The solution was cooled to 20-25°C,

whereupon the solution was broughtto 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 amberglassvials.

Table 3-1: Diazepam Solutions — 70 mg/mL

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 q.s. to 1 mL

[0199] Additional solutions of diazepam at varying concentrations are madein a similar manner, by

varying the amount of diazepam and the relative amounts ofVitamin E and ethanol. Other

benzodiazepine 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 ofDiazepam Suspensions

[0200] In general, benzodiazepine 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 tocotrienol, heating the

mixture until the tocopherol or tocotrienolis dissolved, adding one or more parabens and mixing until

the parabensare dissolved and cocling the carrier. Once the benzodiazepine is addedto 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.

[0201] Two different diazepam suspensions were formulated by the foregoing general process. Two

different diazepam particle sizes were prepared — A: a smail 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
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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 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 Diazepam)aConcentration (mg/mL) Concentration (mg/mL)
Vitamin E Polyethylene 100.0

fone
a

   
  

 
 
 

 
 
 

2.

0.

a

oT

[0202] Additional suspensions of diazepam at varying concentrations are madein 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

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. Onebatch 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 1 with their corresponding Particle

Sciences initial sample control numbers.

Table 5-1: Summary ofPSI sample control numbers
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Solution/Suspension #|25°C/60% RH|30°C/65% RH|40°C/75% RH

Solution 00 0.058% 0.051%specification
. Meets Meets Meets

0.038% 0.046% 0.157%
0.019% 0.029% 0.081%

[0208] Related compoundB 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 meetsall impurity specifications.

 

PCT/US2009/038696

Formulation # 25°C/60% RH 30°C/65% RH 40°C/75% RH
Solution 00 — 70 083101 .01 083101.02 083101 .02
mg/ml solution, 65%
Vitamin E
Solution 02 — 70 083102.01 083102,02 083102.03
mg/ml solution, 80%
vitamin E
Suspension 01 - 100 083103,02 083103.03
Mg/mi suspension
Suspension 03 - 200 083104.02 083104.03
mg/ml suspension

 
(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>.

[0205] Summaries of the average assay values andall other results are given in Tables 5-4, 5-5, 5-6

and 5-7. Theresults for the initial, 1-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,

[0206] 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.

[0207] 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: of related compound A results

 

 
 

Table 5-3: Summary of related compound B T6M results

Sofution/Stuspension 25°C/60% RH|30°C/65%
: Meets Meets
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RH|40°C/75% RH

0.398%
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Suspension 01 Meets Meets °02s

Suerension®?|specif|Sespension03|spenanion|spenifeaion|0123%
Table 5-4: Summary of Solution 00 results
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Table 5-8: Solution 00 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Diazepam

Sample Collected, g Actuated, g§Recovered, mg Recovered 

1 0.13061 0.13259 9.59355 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 spray content uniformity results

Weight Weight Diazepam % Diazepam
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
3 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 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

3 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% RH spray content uniformity 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

3 0.13227 0.13414 9.64403 98.41

6 0.13331 0.13515 9.80808 100.08

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

% RSD 20.45 20.57 3.31 3.31

5 Table 5-12: Suspension 01 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Diazepam
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 0.14354 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: Suspension 01 40°C/75% RH spray content uniformity results

Weight Weight Diazepam % Diazepam

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 5-14: Suspension 03 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Disazepam

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

4 0.14728

3 0.15352

6 0.15242

q 0.15118
8 0.15322

9 0.15197

Average 0.14941
St. Dev. 0.0057

% RSD 3.79

0.15425

0.14910

0.15493

0.15401
0.15254

0.15556

0.15393

0.15125

0.0053

3.50

30.05570

25.78804

26.60721

29.51030
28.43104

28.03664

26.82906

27.490

1.5812

5.75

PCT/US2009/038696

107.34

92.10

95.03

105.39
101.54

100.13

95.82

98.18

5.6472

5.75

Table 5-15: Suspension 03 40°C/75% RH spray content uniformity results

 

Weight Weight Diszepam

Sample Collected, g Actuated, g Recovered, mg

1 0.13574 0.13797 28.14588

2 0.13639 0.13803 27,04437

3 0.14082 0.14195 26.78985

4 0.12962 0.13249 29.07192

s 0.12518 0.12683 27.39785

6 0.14423 0.14541 28.50133

7 0.13922 0.14096 27.34617

8 0.14146 0.14313 27.17415

9 0.14902 0.15344 27.20939

Average 0.13796 0.14002 27.631
St. Dev. 0.0073 0.0076 0.7642

% RSD 5.28 5.43 2.77

Example 6

% Disazepam
Recovered

100.52

96.59

95.68

103.83

97,85

101.79

97.66

97.05

97.18

98.68

2.7294

2.77

[0209] 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 amountofan alkyl glycoside, as

described herein, such as dodecyl maltoside, tetradecy] 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
glycoside maythen be put up on stability as described in Example 5, mutatis mutandis.

Example 7
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[0210] The solutions and suspensions of Examples3, 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 beless, 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 0.1 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

6, Blood is collected immediately before administration and at substantially the same specific time

points as the IV dose post-administration. Pharmacokinetic 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

the nasal mucosal 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 fortheir 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 amountof 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 imagingagent is detected at selected time points after

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

[0213] The above-described solutions and/or suspensions can be evaluated for pharmacokinetics in

humans. Normal, healthy human test subjects are administered an amountofthe 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 doseofdiazepam

administered to humans maybe in the range of 1 to 15 mg, e.g. about 7.5 mg. Blood is collected

immediately before administration andat 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 ofa solution or suspension as described
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herein. Blood is collected immediately before administration and at substantially the same time

points after administration as the intravenous time points. Pharmacokinetic curves (blood plasma

concentration of drug versus time) are constructed for the intravenous and intranasal administration
routes.

5 Example 10

[0214] The above-lescribed 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 intranasally to the animal. The efficacy

of the dose of the solution and/or suspension is evaluated based upon the animal’s responseto the

test dose. This procedure is repeated through sufficientiterations, and at sufficient numbers of

doses, to identify a dose that is considered effective to treat seizure by intranasal 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 thoseskilled in

the art without departing from the invention. It should be understood that variousalternatives to the

embodimentsofthe invention described herein may be employed in practicing the invention. It is

20 intended that the following claims define the scopeofthe invention and that methods and structures

within the scope ofthese claims and their equivalents be covered thereby.
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CLAIMS

WHATIS 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/v),

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% (w/w).

3. The pharmaceutical composition of claim 2, wherein the benzodiazepine drugis 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-acceptablesalts thereof, and any combinations

thereof.

4. The pharmaceutical composition of claim 3, wherein the benzodiazepine drugis

diazepam, or a pharmaceutically-acceptablesalt 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 ofless 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, B-tocopherol, y-

tocopherol, 6-tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan,

any isomersthereof, any esters thereof, any analogsor 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 pharmaceutical 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 from 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 benzodiazepineis 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 combinationsthereof, 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 combinationsthereof, 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, further 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, ortaste.

18. The composition of claim 1, wherein the pharmaceutically-acceptable formulation

comprisesat least about 0.01% (w/w) of an alkyl glycoside.
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19. The composition of claim 18, wherein the pharmaceutically-acceptable formulation

about 0.01% to 1% (w/w) of an alkyl glycoside.

20. A method oftreating a patient with a disorder which may betreatable with a

benzodiazepine drug, comprising:

(a) 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 ary

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% io about 95% (w/w); and the one or more alcchols or glycols, or any combinations

thereof, in an amount from 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, halazepam, midazolam, nordazepam,

medazepam, nitrazepam, oxazepam, medazepam, lorazepam, prazepam, quazepam, triazolam,

temazepam, loprazolam, or any pharmaceuticaliy-acceptable salts thereof, and any combinations

thereof.

24, The method of claim 23, wherein the benzodiazepine drug is diazepam, or a

pharmaceutically-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

tocotrienols are selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 8-

tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 6- tocotrienol, tocophersolan, any isomers

thereof, any esters thereof, any analogs or derivatives thereof, and any combinationsthereof.
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28. The method of claim 20, wherein the one or more alcohols are selected from the group

consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof,

and any combinations thereof.

29. The method of claim 20, wherein the one or more glycols are selected from the group

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

thereof, and any combinations thereof.

30. The method of claim 20, wherein the benzodiazepine drugis 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 tocopherols 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%

(w/w).

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, ortaste.

38. The method of claim 20, wherein the compositionis in a pharmaceutically-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

pharmaceutically-acceptable spray formulation having volume from about 10 pL to about 200 pL.

41. The methodof claim 40, wherein the administration of the pharmaceutical composition

comprises spraying at least a portion of the therapeutically effective amount of the benzodiazepine

mto at feast 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 thefirst 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 pre-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 pharmaceutically-acceptable formulation

about 0.01% to 1% (w/w) of an alkyl glycoside.
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ABSTRACT

A kind of benyl diazopines medicine-aiprazalam nasal spray is comprised of alprazolam as main medicine,

medicinal solvent and medicinal auxiliary materials. Said invention can be divided into solution type,

suspension type, gel type and emulsion type, and can be used for curing status epilepticus (SE) and epilepsy.

 DESCRIPTION trans

Alprazolam nasal spray

The present invention relates 7 benzodiazepine class of drugs - alprazolam nasal spray, belongs fo the fieid

of chemical and pharmaceutical preparations.

Epilepsy is a recurrent phenomenon of a brain dysfunction caused bya variety of different factors, also

known as convulsions, epilepsy, generally can be divided into generalized seizures and partial seizures

categories. Status epilepticus (SE) refers to the ime of onset of frequent seizures more than 306 minutes or in

the interim period has been unable to fully return to normal awareness of the disease, one case of sever

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

disorders, hypoglycemia and respiratory infections further aggravate convulsions and evenlife-threatening

physiological and pathological changes, if nat treated, the patient died of iliness and disability that is possible,

it should be take decisive and effective treatment as soon as possibile just scared. Current clinical think the

ideal drug only surprise should have the following properties: (1) high fat-soluble, easily through the blood-

brain barrier, the brain quickly reached a peak of drugs: (2) the role of a strong and does not significantly

inhibit respiration and blood pressure; (3 } long half-life, without having to repeatedly medication; convenient

(43 the route of administration, rapid onset of drug: (5) other just scared and no adverse drug interactions: (6)

wake up fast: (7) non-contradictory reaction that a need fo increase the dose of the drug ineffective or change

occurs with similar drugs actually worsened the SE. SE currently controls generally preferred benzodiazepine

(] drugs, such as intravenous diazepam (Valium), lorazepam (lorazepam) clonazepam (clonazepam) and soa
on.

inframuscular injection, enema and other routes of administration compared to oral administration,

intravenous drug absorption, rapid onset, etc., but for SE patients, especially more severe tonic-clonic SE

patients, due to the incidence of limb or constantly twitching or stupor, intravenous injection will be difficult, at

this time also using case enema or intramuscular injection or sublingual administration of treatment, but the

formeris due to the absorption of slow, difficult to quickly just scared, which mast patients rigidity, can not be

placed in sublingual drug fails, 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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AQUESTIVE EXHIBIT 1007 page 3266



AQUESTIVE  EXHIBIT 1007    page 3267

Object of the nresent invention is to salve the above problems, an invention benzodiazepine 0drug -

alprazolam nasal spray, so as to achieve rapid treatment, facilitate administration ourposes,

The present invention is implemented as follows: alprazolam nasal sprayis the main drug alorazoiam,

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

pharmaceutical excipients can be adjusted according to the type of formulation. In 1G0Qmi ofliquid, the

alprazolam dosage 0.5 ~ 10g, the amount of other auxiliary branch of 0.01 ~ 500g. The solvent used in the

present invention is water, polyethylene glycol, ethanol, propylene glyco! and glyceral, which can be one or

more, in an amount of 5-1000mi: Other sharmaceutical excipients include: co-soivents, sloadhasive high

molecular materials, suspending agents, oils, emulsifiers, osmotic pressure adjusting agents, aromatic

flavoring agents and antimicrobial preservatives, which may comprise one or several. Wherein the co-solvent

is a cycladexirin, including a- cyclodextrin, G- cyclodextrin, hydroxyethy! -B- cyclodextrin, hydroxypropy! -B-

cyclodextrin, 3-hydroxypropy! ~B- ring dextrin and the like, which may be one or more, in an amount of 0.1 ~

20g; bicadhesive polymer materials include polyacrylic acid, polyvinyi pyrrolidone, polyethylene glycol,

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

cellulose and its derivatives inclucle methyl cellulose, sadium hydroxymethyl cellulose, sodium carboxymethy!

cellulose, hydroxyethyl cellulase, etc., can be one of therm or Several, in an amount of 0.1 ~ 25g) suspending

agents include polyacrylic acid, polyvinyl pyrrolidone, cellulose and derivatives thereof, natural rubber, aic.,

wherein a polyacrylic acid include a variety of types of cards perm, etc., cellulose and its derivatives include

methyl cellulose, sodium hydroxymethyl cellulose, sodium carboxymethyl cellulose, hydroxyethyl cellulose

and the like; natural gums inciude gelatin, acacia, sodiumalginate, etc., which may be one or more in an

amount of 0.5 ~ 50g: fats include oleic acid, nutmeg acid and isopropyl, which may be one or more, in an

amount of 20 ~ 500g: ernulsifiers include glycerol esters, sucrose esters, Tween , poloxamer, cards perm etc.,

which may be one or more, in an amount of 1.5-80g; osmolality adjusting agents include sodium chioride,

dextrose, mannitol, sodium lactate, etc., may be one of a species or more, in an amount of 0.5 ~ 55q;

aromatic flavoring agents inclide sweeteners and flavoring agents, sweeteners include aspartame, stevioside,

saccharin, which may be one or several, aromatic agents include natural and synthetic fragrances, which may

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

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

antimicrobial preservatives include benzalkoniumchioride, benzalkonium bromide, benzyl alcohol, banzyl

aicohal, cresal, chiorocresal, sodium benzoate, sarbic acid, sodium sarbate, thimerosal, etc., can be ane of

them or a few species, in an amount of 0.04 ~ 10g.

Effect af the drug according to the characteristics and physical and chemical properties, and the

characteristics of nasal administration, the present invention can be classified into solution type, suspension

type, gel type, amulsion tyoe.

Solution-based nasal spray alprazolam alorazoiam by primary drug, medicinal solvent, solvent, aromatic

flavoring agents ancl antimicrobial preservative composition. In 1000mi of liquid, the alprazolam casage 0.5 ~
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10g, medicinal solvent is water, polyethylene glycol, inciucing 206,300,400 other models, ethanal, propylene

glycol and glycerin, which can be one or a few species, an amount of 5-956mil: cosolvent as cyclodextrins,

cyclodextrin include a-, B- cyclodextrin, hydroxyethyl ~B- cyclodextrin, hydroxypropy! -B- cyclodextrin, 3 -

hycdroxypropy! -B- cyclodextrin, which can be one ar more, in an amount of 0.1 ~ 20q, but in the liquid in the

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

sweeteners include aspartame, stevioside, saccharin, sic., which may be one or more, flavoring agents

including natural and synthetic flavors, which can be one or more an amount of fram O~ 1g: antimicrobial

preservatives include benzalkonium chloride, benzalkoanium bromide, beanzyi alcohol, benzyl alcohol, cresal,

chierocresol, sodium benzoate, sorbic acid, sodium sorbate, thimerosal, efc., can be one of them species or

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

of suitable pharmaceutical excipients, to prepare a solution to obtain liquor.

Alprazolam gel nasal spray is the main drug alprazolam, a pharmaceutically acceptable solvent, solvent,

bioadhesive polyrner materials, aromatic flavoring agents and antimicrobial preservative composition. In

1O0Qmi drug solution, the amount of alprazolam 0.5 ~ 70g, the solvent used is water, polyethylene glycol,

comprising 200,300,400 models, ethanol, orapylene glycol and glycerol, which can be one or several species,

an amount 5-1060mi; cosalvent as cyclodextrins, cyclodextrin include a-, B- cyclodextrin, hydroxyethy! -B-

cyclodextrin, hydroxypropyl -B- cyclodextrin, 3 - hydroxypropyi -B- cyclodextrin, which can be one or more, in

an amount of 0.1 ~ 20g, but in the liquid may not be added at law concentration of alprazolam; bioadhesive

polymer materials include: polyacrylic acid, polyvinyl pyrrolidone, polyethylene glycol, cellulose and

derivatives thereof, wherein the polyacrylic acid cornprises a card perm -934,974,941,981, TR-2 and other

models, cellulose and derivatives include methyl cellulose, sodium hydroxymethyl cellulose, sodium

carboxymethy! cellulose, hydroxyethyi cellulose and other claims, which can be one or more, in an amount of

0.1 ~ 25q: aromatic flavoring agents include sweet flavoring and perfuming agents, sweetening agents

include aspartame, stevioside, saccharin, etc., which may be ane or more, flavoring agents including natural

and synthetic flavors, which can be one or several, of its the amount of O ~ 1g: PH regulators include

inorganic acid and organic acid, used to adjust the PH value of the gel solution, the amount of rare, according

to the actual need ta ace: antimicrobial oreservatives include benzalkanium chloride, benzalkonium broamicde,

benzene methanal, benzyl alcohol, cresol, chloracresoi, sodium benzoate, sorbic acid, sodium sorbate,

thimerosal and the like, which may be one or more, in an amount of 0.01 ~ 10g. With polyacrylic acid made

hydrophilic gel nasal sprays, drugs can prolong the contact time with the nasal mucosa, help to improve

bioavailability. The preparation process for a variety of primary drug is mixed with a suitable pharmaceutical

excipients, made of hydraphilic gel solution to obtain the drug gel fluid.

Suspension type alprazolam nasal spray is the main drug alprazolam, a pharmaceutically acceptable solvent,

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

composition. In 1000mi drug solution, the amount of alprazolam 0.5 ~ 10g, the solvent used is water,

polyethylene glycol, comprising 200,300,400 models, ethanol, propylene giycol and glycerol, which can be

one or several species, an amount 5-1000mi; suspending agents include polyacrylic acid, palyviny!
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pyrrolidone, cellulose and clerivatives thereof, natural rubber, etc., wherein a polyacrylic acid include a variety

of types of cards perm, etc., cellulose and its derivatives include methyl cellulose, sodium hydroxymethyl

cellulose, sodium carboxymethyi cellulose, hydroxyethyl cellulose and the like; natural gums such as gelatin,

acacia, sodium alginate, atc., which may be one or several, in an arnount of 0.5 ~ 50g: osmolality aciusting

agents include: sodium chicride, dextrose, mannitol, sodiurn lactate, etc., which may be one or more, in an

amount of 0.5 ~ 559: aromatic flavoring agents include sweeteners and flavoring agents, sweeteners include

aspartame, stevioside, saccharin, etc., which may be one or more, flavoring agents including natural and

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

organic acid, used to adjust the PH vaiue of the solution, the amount of very few, according to the actual need

to add: antimicrobial preservatives include benzalkaonium chioricie, benzalkanium bromide, banzy! alcohal,

benzyl alcohol , cresol, chlorocresol, sodium benzoate, sorbic acid, sodium sorbate, thimerosal and the like,

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

alprazolam variety of suitable pharmaceutical excipients mixed with a solution that is made to get spray liquid

suspension,

Emulsion alprazolam nasal soray is the main drug alprazolam, a pharmaceutically acceptable salvent,

suspending agents, oils, emulsifiers, osmotic pressure regulator, aromatic flavoring agents and antimicrobial

preservative compasition. In 7OG0mi of iquid, the alprazolam dosage 0.5 ~ 10g. The salvent used in the

present invention is water, polyethylene glycol (200,300,400), ethanol, pranyienes glycal and glycerol, which

can be one or more, in an amount of 5-1000m) suspending agents include polyacrylic acid, slightly polyvinyl

pyrrolidone, cellulase and its derivatives, natural rubber, etc., wherein a polyacrylic acid include a variety of

types of cards perm, etc., cellulose and its derivatives inciucde methyl cellulase, sadium

carboxymethyiceliuioss, sodium carboxymethyl cellulose, hydroxyethy! cellulase and the like; natural gums

include gelatin, acacia, sodium aiginate, etc., which may be one or more, in an amount of 0.5 ~ 50g: fats

include oleic acid, meat Kou acid and isapropyl, which may be one or more, in an amount of 20 ~ 500g;

emulsifiers include glycerol esters, sucrose esters, polysorbate, poloxamer, cards perm etc., which can be

one or more, in an amount of 1.5-80g: osmolality adjusting agents inciude sodiumchloride, dextrose, mannitol,

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

agents including sweeteners and flavoring agents, sweeteners include aspartame, stevioside, saccharin, etc.,

which may be one or more, flavoring agents including natural and synthetic flavors, can be one of them or

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

value of the solution, the amount of rare, according to the actual need to add: antimicrobial preservatives

include banzalkoniumchloride, benzalkonium , benzyl alcohol, phenylethy! alcohol, cresol, chlorocresoi,

sodium benzoate, sorbic acid, sodium sorbate, thimerosal and the like, which may be one or more, in an

amount of 0.01 ~ 10g, process for the preparation thereof main drug alprazolam mixed with various suitable

pharmaceutical excipients, suspending solution using adhesive or wet glue into the legal system to obtain a

spraysolution.
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Alprazolam is a benzodiazepine CO new drugs, and diazepam have similar pharmacological effects, anxialytic,

anticonvulsant, antidepressant, sedative, hypnotic and muscle relaxation and so on, which is stronger than

diazepam 10 times. The nasal spray is made alprazolam, after absorption of the drug through the nasal

capillaries directly into the systemic circulation, rather than through the cloar - liver system, avoicing first-pass

effect of the liver, and high bioavailability, plasma concentration and intravenous similar, alprazolam SE nasal

spray treatment compared with intravenous and recial administration, the administration is not only

convenient, but alse ranicl onset of absorption is complete, you can achieve better therapeutic effect.

The following are exampies of the present invention, but are not limited to the ambodiments of the subiect,

Formulation Example 7 (with a volume of solution dubbed 1000mil of dollars) alprazolam 5g ethanol diluted to

100m! operation: the main prescription drugs mixed with excipients proportion spray liquid preparation, the

filtrate Determination, filling, sealing, installation of soray pumps, packaging, testing, storage.

Example 2

Prescription (dubsed the volume of saiution to 106Gmi ofdollars} diluted alprazolam sweetener 2g 71.09 0.1¢

vanilla Sml ethanol, banzyl alcohol polyethylene glycol 600mi water 200m) to 1G00m! operation: the main

prescription drugs and excipients proportion mixed to prepare a sprayliquid, the filtrate Determination, Ming,

sealing, installation of spray pumps, packaging, testing, storage.

Examoile 3 prescription (dubbed the volume of solution to 1060mi of dollars) diluted alprazolam chlorocresol

2g ig ethanol glycero! 200mL water 300mi to 1000mi/ operation: the main mixing prescription drugs and

excipients proportion, preparation sprayliquid filtration filtrate Determination, filing, sealing, installation of

spray pumps, packaging, testing, storage.

Diluted to 1000mi Formulation Example 4 (dubbed the volume of solution to 1000ml of dollars} alprazolam

Bromogeramine 2g ig ethanol glycol 250mL water 250ml

Operation: The main prescription drugs anc excipients proportions, preparation sprayliquid, the filtrate

Determination, filing, sealing, installation of spray pumps, packaging, testing, storage.

Formulation Example 5 (dubbed the volume of solution to 1600mi of dollars) alprazolam 4g card perm -934

5g8- diluted cyclodextrin 6g0.1N NaOH appropriate amount of propylene glycol, benzyl alcohol 5q water

250mi to 1000mi: Press prescription proportion the main drug anc 8- cyclodextrin was dissolvedi in propylens

glycol fo produce a solution (1), the card perm, benzy! alcohol, and 500ml! of pure water were mixed to

prepare a hydrogel solution (2), the solution (1} and (2) diluted mix, add water to 1000mi1, adding NaQH

solution was adjusted to 5.0-7.0 PH, determination, filling, sealing, installation gel spray pumps, packaging,

testing, storage.
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Formulation Example 6 (dubbed volume of solution to 1000mi! of dollars) alprazolam 29 card perm 944

1.59B8- cyclodextrin diluted 4g 5g trethanolamine right amount of benzyl aicohal polyethylene glycol water

350mi to 1606m!

Operation: According to the proportion of the main drug orescription with 8- cyclodextrin was dissolved in

polyethylene glycol, to prepare a solution (1), the card perm, benzyl alcohol and purified water 500rnl,

prepared hydrogel solution (2 }, the diluted solution (1) and (2) mixing, add water to 1000mi, adding NaOH

solution was adjusted to 5.0-7.0 PH, determination, filling, sealing, installation of spray pumps, packaging,

testing, storage.

Formulation Example 7 (dubbed volume of solution to 1G0Qm! of dollars) alprazolam 1g card perm -974

1Og0.4N NaOH appropriate amount of benzyl alcoho, propylene glycol 5g ethanal 280m! 200ml to 1000m!

waterdilution: Press prescription drugs and the proportion of the primary6- cyclodextrin was dissalved ina

mixture of ethanol and propylene glycol, to prepare a solution (43, the card perm, benzyl alcohol and purified

water 500mi!, crepared hycrage! solutions (2}, the solution (1) ane dilution (2) mixing, add water to 1000m!,

adding NaQH solution was adjusted to 5.0-7.0 PH, determination, filing, sealing, installation of spray pumps,

packaging, testing, storage.

Formulation Example & (dubbed the volume of solution to 100Qmi of dollars) diluted alprazolam aq

metnhyicellulose 14g8- cyclodextrin 10g. 7 NHCI or NaOH appropriate amount of propylene glycol, benzyl

alcohol 5¢ water 250ml to 1000mi: Press prescription proportion the main drug anc 8- cyclodextrin was

dissalved in prapylene giycal to praduce a solution (1), methyl cellulose, EDTA-2Na, benzyi alcohol, and

500mi of pure water were mixed to prepare a hydroge! solution (2), and the solution dilution (1) and (2) mixing,

add water to 1600mi, aciding acid or alkali solution was adjusted fo 6.0-7.0 PH, determination, filling, sealing,

installation of spray purins, packaging, testing, storage.

Examnie 9 Formulation example (with a volume of solution dubbed the meter 1000m)) alprazolam 1Gq

sodium carboxymethyl cellulose 2.5g6- cyclodextrin 16g0.1N HCl or NaOH Sg appropriate amount of benzyl

alcohol glycol polyethylene glycol 350m! water 150ml diluted to 1Q00mi: Press the mbcture ratio of the main

drug prescription with $- cycioclextrin was dissolved in polyethyiene glyco! and propylene glycal to prepare a

solution (1}, and the mixture of sodium carboxymethyl cellulose, benzyl alcohol and purified water 500ral to

prepare a hydrogel solution (2), the diluted solution (1) and (2) were mixed with water to 7000mi, the addition

of acid or alkali solution to adjust the PH to 5.0-7.0, determination, filling, sealing, installation soray pump ,

packaging, testing, storage.

Formulation Example 10 (dubbed the volume of solution to 1000mi of dollars) alprazolam 8g card perm TR-2

| .5g8- cyclodextrin 16g right amount of benzyl alcohal, triethanclamine diluted Sg propylene glycerol 106

Water 250ml to 1000m!
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Operation: According to the proportion of the main drug prescription with 6- cyclodextrin was dissolved in a

mixture of propylene glycol and giyceral, to make a solution (1), the card perm TR-2, benzyl alcohol, and

500mi of pure water were mixed to prepare a hydroge! gumsolution (2), the diluted solution (1) and (2) mbang,

add water to 7000mi, plus triethanolamine adjust the PH of 5.0-7.0, determination, filling, sealing, installation

of spray pumps, packaging, testing, storage .

Prescription Example 11 (dubbed the volume of salution in the meter 1000m))} alprazolam 10g sodium

carboxymethyl cellulose 2.498- cyclodextrin 10g0.1N HCI or dilute NaOH 5g appropriate amount of benzyl

alcohol polyethylene glycol to 250m! water 1000m! operation: the ratio of the main drug prescription with B-

cyclodextrin was dissolved in polyethylene glycal, to prepare a salution (1), and the mixture of sadium

carboxymethyl cellulose, benzyl alcohol, and 500mi of pure water to prepare a hydrogel gum solution (2), the

diluted solution (1) and (2) were mixed with water to 1000mi, the addition of acid or alkali solution to adjust the

PH to 5.0-7.0, determination, filling, sealing, installation spray pumps, packaging, testing, storage.

Formulation Example 12 (dubbed the volume of solution to 7000mi of dollars) alprazolam 1.0q sodium

carboxymethyl cellulose, microcrystalline cellulose 2.5q 3g 9¢0.1N HCi or NaOH appropriate amount of

sodium chioride benzalkenium 5g dilution water to 1000m!

Operation: The main drug be micronized (Sumorless}, the standby; prescription mixing proportions of

sodium carboxymethyl cellulose, microcrystalline cellulose, sodiumchloride, benzalkonium chloride and

800m! of pure water, swell, and dissolved to prepare an aqueous solution will be dHuted with micronized drug

master mix, add water to 100ml, adding acid or alkali solution was adjusted to 5.0-7.0 PH, mix,

determination, filing, sealing, installation of spray pumps, packaging, testing, storage.

Examoie 13 Formulation example (with a volume of solution dubbed the meter 1600mi)) alprazolam 16g

sodium carboxymethyl cellulose 2.59 card perm -841 29 glucose 55g0.1N HCI or NaOH appropriate amount

of benzyl aicohal, polyethylene glycol 5q 25Gmi diluted with water fo 1000mi operation: the primary agents for

the micronized (5umor less}, the standby; prescription preportion of sodium carboxymethy! cellulose, card

perm -841, glucose, benzyl alcohol and &00mi of puriied water, the swelling, dissolution system into the

aqueous solution, the diluted with micronized drug master mix, add water to 1000mi, adding acid or alkali

solution to adjust PH 5.0-7.0, mixing, determination, filling, sealing, installation of spray pumps, packaging,

testing, into library.

Diluted to 1000mi Formulation Example 14 (dubbed the valume of solution to 10G0mi of dollars} alorazolam

4g oleic acid 80g card perm TR-2 2g0.1N HC! or NaOH appropriate amount of benzyl alcohol, polyethylene

qlycol 4g 350m! water

Operation: The main drug prescription proportion, oleic acid, card perm TR-2, benzy! alcohol were mixed and

dissolved in a water bath, was added slowly with stirring at a high speed mixing of pure water, diluted fo
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100Gmil, homogenized for 30 minutes, adding aciel or base PH was adiusted to 5.0-7.0, mixing, determination,

filing, sealing, installation of spray pumps, packaging, testing, storage.

Formulation Example 15 (dubbed the volume of salution to 1G00mi of doilars) diluted alprazolam 4g nutmeg

90g sucrose isopropyl ester 2g0.1N NCI or NaOH appropriate amount of benzy! aicohal, palyathyiene glyca!

5g 356m! io 1000mi water operations: The main drug prescription proportion, nutmeg isopropy!, sucrose

esters, benzy! alcohol were mixed and dissolved in a water bath, was accled slowlywith stirring at a high

speed mixing of pure water, diluted to 1000ml, harnogenized for 30 minutes, the addition of acid or alkali

solution is adjusted PH is 5.0-7.6, mixing, determination, filling, sealing, installation of spray pumps,

packaging, testing, storage.
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25g.

7 PURUESR 4 PTR, HRP GECEeeLABeBd
do. YF. BER, ZE 1000m1 2a, BLEEMES HEE0.5~10e, PTH
Wak. ELI. 2B. AOA, TURAL,
IHL 6-1000mI; BHAILIE RPGR. FEZMlbend ATH RE. KPA

1
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ene oeee 0a MM

Be Wp—pPRLA, LALA 0.5~50g-
SAAB 4 PTRSOT, CEEAEEFLEE

4. YAR. THAR. SLACHZE 1000ml 2H. PMCKABA 0.5~10g,
WRK. KOU. OH. ALBA, TORREPRLH,
FEY 5-1000ml, AN AR A YehnSee, ALAHPL,
$Y 20~500g; SLIKWHARB. RARE. Ahan. ewes. RA
$8, WCEhPL. HABA 1.5-80g-

2
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ane eree soe #8

ow A

Bil] Po Was PBB TE Fl

ARNEBE—BADty——BiOF, RPAAFl

SHU |

MEATHSHRADRRNRARER, ZO

PH. ESR,KBDHESREMOTERIEDR. MRS

RAS CSE) EASA HEMT TDR30 ShopeAeHeTmEDaSRaAE

CESSESE, BHBRRERIES—. RNSRRR. dA.

WKS. toAERAL. AR MBE DA AePeEE2bIREE

BiATREE, WARBUT, ABNFEABBAT HE. OY
PARIADIGITPER. AATOy BEARIEAOA

WERE: CL) ASHER, BSCS, RRARAI. ©) fF
atASBHOPAL; (3) ERRK, POSKAB: 4) AB

RAG, BRIM, 6) SHEILGAZLMEAAMMEIEA: (6)

SRABBE, (7) EASE LIN, ANSGARGIFLAPZ
SE RiGMENt. HWSE -RAAKOARK, WREST

HE: CAE). SR(BURZE) SUNT(RUE) F.

SORA. WAIES. RAEBSARREHL, BUENAAR

Wit, RS, HOSERA, RHARRR SE

GA, HERMMARARA, TENA, HERA
SEFAG HEBRLAERRSFACTMOTEL, (TTR, REL
FUER. MGSSHORAGH,SARAFAM, Pbbiter
FrAPRAEAT SPEC EeFaEETkOTIEITBR

ACK AN BCEetLRAKBAR

BI, JTBAITaR. AAeAA
ACERS: (EESOTHEERTAA

HOC2FET SRL AL Be, FITAaFE) 2Fd SAB SLASAaaFIASAE TT
. 4c 1000ml AAT, MMO MHEH 05-0e, HOMAMHAEA

1
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ee ee eeed

0.01~S00g. AAMTHAH AK. ROA. CA. ABM. AT
DEH YAR ARLE, BERHERY 5-1000mi; SEHR ZaHUPLT: Biers
HUEESSER. BORA, TRUE. SLAF. BREATH, 95 BAER
AOEOTAGH,BILLIEAPPLE.aA. Cte
aRMD. 8-ERWHE. JEZELBWIHT. FADUSE- BABIN. 3-FRAE-
8FKRIESE, ATDUEIG AbaRLD, HAR 0.1~20g; “EWAABH TE
BATHEUERTU. RZ, ECO. ERE,
SCRTURRET,ERATeTATER
PEERRSeaN PRELATARRAN, FAZER,PTLAh
seh, SLAP0.1~25e: BURLIRRPUR. FRZinta. AT AER
MINTED. FORBES, PORAMMISHSIRIS, STR
SATALERATHER. FRET, RELATORRN. PRCT
$e, ORCI OME. BATRACBE. HERRARAN,ATLA ESCHALA,
Ey 05~50g: WIREMIA. ARATE,ATLLHCAh
JL#R, FLAS 20~500g; SLACCadH WMRRM. BRA. mb. Wee
A. VOM,STDUEIGPAPRIL, SCARY1.5-80g; HSRAY ail
fateh. MRE. TRAD. FURR, ATUAPRIL, RH
Hy 0.5~55q; FEMORALORAL, ORTLTAAAITAAE
Sint. HEA, TIDUSeRILE, PRIORARSEM, A
bhHhPpaLAE, LADERA O~1g; PH AHHRCLADA AL
Mik, FUTIAN PH (A, SMD, FRSCMEA UG
PERTTI. BRAK. SRA. RZ, FRAT, SUPA. ORR,
LSU. LAR. RR, BTECLAP, SEEAD 0.01~
10g. |

ese 25ycHVPE AL ROSALIE, UAIRSGE, ARCO AT3
YR. WOE. Re. FLA.

VsFLBheyOFd=PBTMESDLIER. PNTAL. F7
WHRIANAWG IALBL. 71000m1 Ai, BTMTALEO5~10g, 25

2
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ene aw ae ee

FU7K. FEZCAFE 200. 300. 400FS. 2B. AA,
ALLEhePRL, FCA5-950ml, BAMA, Biea
WDE. B-ORBDRE. JAZIE-B RINE. PRTSSE-B-EDBIAR. 3-FR ASEB
wives, BDL—epaeLAG, HEE 0.1~20 g, (ACEPee
MRRE BEGET ET LAARYRI: SOOMAMSA, MRLTA
FARE. HG. BE, AORNMRULE, HAARARK
Ame, ADITMoeULE, HABA O~le: PRA
KR. BURR. KR. ROR. A. RP. EA, RAR
SRO, FS, ATWPWPpaLAP, HALE A 0.01~10g. HE
seetFENESh BaMEBEASEEABB24
Ho

ekFeFe nyEhAFHJ cyESTS.A
UteRSS)PE. SEPPIAL. ZE 1000m1 BT, BI
MeO0.5~10g, PRAHA 7K. RAARIA 200. 300. 400 a
2. ZA. AOR, ATLAULA, SCAREA 5-1000mI;
WARIRBVR, TUE oSORIA. BORDA. FAZSE- BERIT. PRAIA
6 FRYER 3-FSTU SE-B -PRBURIAE. POLSPLAT, Hy 0.1 ~
20 gy HELE PAIR CP BATPSHeFEBERITBT DA ASSI, EEPP
HE, RM. BOM, ROOM. TREATED, PR
HERGCLEE-EWUHB-934, 974, 941, 981, TR2 SHS, TERRUEWA
FEILOT MEE. FRIARGN. RATHER, ZLTERS,A
Ftc fy PRRLAR, HGAD SL 0.1~25¢:SOPRAMRT
AiMAERAHK. HSS. ME. ATER, real
AGEREARBH, TOEPOUL. AE O~1g; PH
+5EENPL, HITRRPH (HARE,
THELENA: PORTRAITACK. BEAK. AE. A,
CRY. SUID. SEEM. LSE. LR. AE. BY LASet HY
faLEH, HORE BEDy 0.01~10g. HFGREE AB CAAkETE,

3
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AT DEKASREARA, AAREE. RSE

y 463BGGE ELMORE. AKRBeeBSB2EB

We |
eBFE! Fx Ba SSa-  ch SHTSE AT, BH, BB

RH. SSRMPEMAR. 4 1000ml BMH,eH

FU0.5~10g, PARAMWA. HEC ARETE 200. 300, 400 “FAIS.
ZR. AREAS, TUPLE, FLARE5-1000ml;

SHAPER. ROM.ARERITE. RAS, Hh
RPOUESHUS HEURES, SHERAUEWORTRAER. B
HASTOR Seay FRUPLETORSeah, FAZER, RORBCU ARE. BRA
Ki. EROS,TLRL, ASE 05~50g; BRA
4eRE: SUL. BA. HR. LAS. Wea,

FUSE O5~55e; SHRAMRMSSA, MARALIEKAMR,
ASSER. BERECE, BOLEPPLE, HSHNAEAKARAKEE,

ATLAhy—AhaeLA, BSE O~1g: PH WAAIIETLR
KL, FUSER) PH, IUD, RESEMA,; bo
SHAEROGIER. BARR, ORME, FEZBE. OR. SU) OR
oh. LR. LEROYRE, BYEI—ALA, SE0.01~_

10g. HSLEAMBPACSSHEAMRE. HE
PSK EL 4SBE2H HK |

LAT26E-CARDS. BRIA. HAE
BAGH), SEE. SPRATTA. Ze1000ml RT,
Bay MeNHFOy 0.5~10g. AAA ATAIAAK. FEAF (200. 300.
400). ZAR.REA. ARL,A 5-1000ml;
RIERA. ECAREA, ARRRATED. KB.
ctr FR GROUIESRLSM, STEERILAT AEtadETE
PAILOESeah, POFFILATOE SEA, FAZER, KARIN TC. Pal
RGR. HEROS,TLEALA, AE 0.5~S0g; wii

4
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pee anee849% FF

ALPEN, ARMS,ALICIALA, HALE 20~500g;

SLASHTAR. REWER. GI. TOW. PS,TO

— FARLEY, IEGLN 1.5-80g; BRRMT. HE
AR. FRO, APECPRRLAP, ILA0.5~S5g; PrEOA

UEHARABH, MORIAH, HGR. BS, ATU

KPaILE, HRMARRARAMBR, AULAHBULA,

FAY O~1g: PH WEMUIRCLALR,FEPH AE,
HARD, REEMA, OMIRK, BGR. H

FORD, SEZ. SEF. SU. SEARO, IR. LL.ARS,

Ay DASE SEP AAPRILAP, HANH 0.01~10g, HilRicheAa
UC5%PARE PLAYARABEL. EFLBev:RUE BCVAiHEakPLBGB

EHH

MERCYROROABRAM, ASHEUMA, ADR

He. BORUR. FUME. GS ERRLEE. SCE thER 10

. CAERAMH, AWARE mMSUS, ERUEAI.
WRAIARA, BRT OENATAM, HOA, MARESH
BEATAEUSOnaGy SE SHERMAPK, MY
ABE, TARR, WES, ADABUHAITBR.

FEARAISEME. (LIEAS SESE HeFPi.

SHG 1

Shy(VARGAAR A 1000m! MATT)

Pay eea 5g

Ae iE 1000ml

Hee: HEM SMEHRATPA, ACGAM, ye, WERE
oH, BE, HO, ZEMER. GR. We, AK.

‘HEB 2
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ane enamel

ShFi(LARCRARA 1000m1 HRT)

felEAES 22

BH OK Fl 1.0g

eB - Og

AS FAA 5 ml

Z.BE 200ml

KZ | 600ml

7K RiZS 1000m!

HE: BEASMRALALHAA, BCIBAM, We, BRM

Ga, £e. HO, PRMER, fH. WK, AK.

Sk3

ADT(CARE RUAARA 1000m1BOT)

| BaeR 2g

FRB lg

ZW , 300ml

tt 200mL

IK wiFEZ 1000ml

HE:ES-GHEHAMTTNES, RCIA, LE, wee

SH, £R, HO, RBMFR, AR. WH, A.

SEiB 4

AbFy(CAREREARA 1000ml HIRT)
Bay SeUa 2g

BiaR Ig

CBE 250ml

WBE 250mL

7K AER 1000ml
6
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eee aneea 479 8

Bele.HERSLOUES, RIE, che. Wee

Aik, WEE, HO, SER, AR, OH, ATE.

| SHB 5

MbT7(LABARAAA 1000ml HTT)

[ayFE 4g

EY28-934 5g

B-PB 6g

0.1N NaOH ge

a FA AF 5g

Ae 250ml

7K iEZS 1000ml

HEME. HOLTLEOB-ORURATAU, BIRCD,
Eyes. SEPRE 500ml AEA, HKREBRK (2). RRA CD fl
(2) 384, JKAEREZE 1000m1, Jn NaOHRIAA PH % 5.0-7.0, MES

f, BE, HO, ZERRMR, AR, HH, AK.

Skiiil 6

MbFy(DABCAARA 1000ml HTT)

Baye 2g

EARS 941 1.5g

BB 4g
=ZK iis

Ae FB Ag Sg

REZ,AF 350ml

kK FFE1000ml

7
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erm ankte sae Oe

RE. FRATLIEBS B-MAATROOMS, BIA CD,
WEGeS. FEAR 500ml AKIRA. HACKER (2), KR CD
Al (2) 3@4>5 MKAAREZ! 1000mI1, I NaOH WRIA PH A 5.0-7.0, Me
oe, $28, HO, RRMBR, WE, WH, AL. 7

SEEB 7

AbFy(VARRARA 1000ml HT)
[oa] PSRE lg
+E98-974 10g

0.1N NaOH ie
RRA AR 5g

2 280ml

A 200ml

aK i® 1000m!

He, HUbTLOESs BOATCRABAD TP, Bl
RAE C1), HETaMR. SEF500mi HACE,CAKE(2),
HWE) ALCQDIES. ANAHERE ZE 1000ml, I NaOH #YHRVA AT PH 7 5.0-7.0,
We, Be, HO, EMER, WE. We, AR.

STBl 8

SbF7(CAREARA 1000ml HFT)
paleS 8¢g
EH LETERR 15¢

B -SRFG 10g

0.1NHCI #& NaOH as
Ax FAG 52

Ae 250ml
7K FFE1000ml ©

PRUE: $ATT LEEZB -ORDRATOE, RAH C1), FF
FAILST oe BE EDTA-2Na, AAR 500ml Hikes, HIRACRURAI C2),

8
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ean name 8 OD

ECLACDRS,UKE 1000m1, AARRAIAY PH 7% 5.0-7.0,
Wease, 82, HO, SEMBR,. AR, RH, AR.

SET9

Mb Fy(CABAAARA 1000ml HEART)
Bn BS Wye 10g

Pie ELSOEA 2.52

B-RRAR 10g

0.1N HCI #& NaOH iis

AS FA Sg

BB 7, WG 350ml

Ae 150ml
7K FFE1000ml

HEME. FAD AT LEEES B -ATEZCABeHRA
Hh, RA (1), HEPRAULAEHE, EAE 500ml HEKIEG. lark
EAR (2),RR CL) Al (2) HBA. IAKAREA 1000m1, ARRaoe
YORIPH 5.0-7.0, WEE. Ae. HO, RMR, OR. MH,
AFF e

SE HEP10

MbFi(VI RERARERA 1000mi KART)
Bae 8p
“-EyARe TR-2 | 15¢

B -B 10g

=ZeK i

ax FA RE 5g

Ai Be 250m!

Aah 100

7K MEF 1000ml

9
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phe Rem OH

BRE: de aby LeE445 B RATARAE. al
AOASH C1), EYUG8 TR-2. SEAIAER 500ml AHS, Fh]SZaEBIAS
(2), HRW CL) A (2) HA. MKB 1000m1, fn=ZARA PH

% 50-70, WEE, HE, HO, REMBR, OR. ME, A

SEB 11

ATT(VARABA1000m] BEBAT)
BayAE 10g

$2 FLATAER 252

B-BLE 10g

0.IN HCl && NaOH ie
AR FA AF 5g

RO 250ml

7K iF 1000ml

Hee, FabTT LOGEg B-RATRCO, HMPAC1),
peLETHEea, ENE 500ml SKYE A ATKREAR (2), RA
Wm C1) Fl (2) HS. MAMAS 1000m1, AFBRAIW PH A 5.0-7.0,
WEE. BE. HO, BRMSR. AR. WH, AFE.

Se HE12

gbFy(ULARAR 1000ml BAIT)
paEME «Wg
3SLAER 2.52

HhGAR 3g

Sut 9g
0.1N HCL #% NaOH jie

ARR 5g

ak RHE1000mi

10
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ane une sea

Bee: PREABETTBL (Sum LP), @Al; PRAT OEREAT
EH. PATHE. SUC. ERIK800ml AAA, PAAR. FERri
TKR,RORERSZIRG, INK1000m1, MAREHS
44 PHY 5.0-7.0, BS, Weak, He. HO, BRS, GR, Wh,
AFF.

Sk HE13

ShFi(VARMAER A 1000ml METH)
Bayne 10g

fePILAR 2.52

FyA41 2¢g

al2BH 35 g
0.1N HCl #& NaOH ia
as PAZ 5g

KeZG 250ml

IK RARE1000ml

Bei. HERAUUEATAOE (Sum DE), Ao: Haba EeOeFEAT
“ea.GB-O41, AIRE.AER 800ml AKIRA, WANK. PMRmn
KAR, HARMEN ESSIRS, KARE 1000mI, DORRaORTe
44 PH 4 5.0-7.0, 4), WeESS, BR. HO, GRMSR, OR, me,
ATF

SEW14

AbFi(LABRAARA 1000mi HAT)
foo eeA 4g

7AB 80 g

“EIAs TR-2 2¢

0.1N HCI 8% NaOH ii
Ae FP A 5g

BE,MG 350ml

7K fF 1000ml
1
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»
ane 38

Bete: FAbTT LCDIAEN. THAR. RIMS TR-2. AATAGARot
@h, (CRGRBIEEFRAGA, AE 1000m1, 41) 30 7H, na
AURAWEIS PH 3 5.0-7.0, ES, Weaw, WAR, HO, CORMIER,
Qe, a, Ale.

Sc Ha Bl 15

Ab Fi(PARERAERA 1000ml KOM)
ay 2S AAC | 4g

Al ekRSA 90 g

CREBE 2g

0.1N HC] && NaOH ins

a FA 5g

a3 350ml

JK AiFE 1000ml

wate. ADOTUCI. EROS, PER. ROKIe
Ayea, CoRRFBRAAAEA, EB 1000m1, $9 )8t 30 2FH,
IGRIPRIA PH W 5.0-7.0, iB), Wee, Be, HO, BRMS
i, ie, WM, AE.

12
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19) EABCRBaPEU [$1 pu. CF
ASLR SL/R

® ea AGIK 9/12 AGIP 25408 
(21) HeBMe 99112590. 8

(3) 20011.7TAI18 A _HTaRSCN 13036744
[22] we 1909.12.2 faimwge 99112590. 8 “ravennaloka:enema
(ies LReaACU : ReaOR

feat 250100 LUSKSPREE LL ATES52

[2jemA EH th B BOE

_BAERS?&Beri E121REB 

[54]RSrer
[57]

PPBBH—PSSA.aE
WeekBARNARPR. RI
RRSABLE, URBRBRARR Bf
4)JeeI, ARR,
HehRUE SePI(SE)RR
IF. TSS5N1i60608-4274

do ix* do th SRAQWNSTIVE EXHIBIT 1007 page 3289
BMASANGSID: <ON 
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ase Sae8

 Ss SESS ASS SNNENEND ASEM NS ASSESS

EESAOR, SERFtaBII_ BRIESL
SiMe, YE 000ml BS, OEMHEL 6.5~10g. CRURHNADEE

O.01~500g.

>AES 1 PORRC AUR, SLAIEASTIEMAA. RAO. Z
mS. PPa, ARUN 5-1000ml.

3 OER 1 4GRNRN, IOGEAR|SR
HUGRRLGSS, US PREREA-PODL. BRON. ARIS
SAASORE. BORE) 0.1-~20g, GINTERPANBER.
aS 7ERZAP, ADE0.1~25g: BsSUA RUABS
AG. SEZARULRN SPARSE OCIA, FCAT Sy O.S~S0g; AREA
A)RERORIS. LHL) 20~s00g, SHOREh. MERI. EE.
SUR YPRAT. FLRDN 15-80. |

ARERRAA,HETCTMERE. BAS.
SER. SLENE,
4g RORESR 4 STIR, ORTERR
oR,ZC1000m! BRE, BSE URAU HTN O.5~10g. HERDO AR. RS
“8, ZAR. LS, STLIL, TEAR) 5-950mt.

6SIE4 PARRA, RAPAPRREER
d. MOR OSCRRSPR, Ze 1000ml BR, BOROTORE
o.5-10g, ROSeK. ERG3, ZS, RR, APR
a(LBP. HORLEY S-1000mi, “EMRPERG)PERR Re
ERE RCIA. ASR,TOLLHAUL, RAO1~
2380Pak

seeeeeeniuosioe,ié, SAGHL. BOABGRL. Ze1000mt27M. BPEREN O.S~10g, FERNY
nt MZ cm. Za.MPANETI. AELEICANARBILAY, 3
(UBL) S-1000mi; EVROR GIR IRPUMIRG. SR Z.MOILMSER. SPREE. KER
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SHS SHIR

Re, BYDL EERORPSL, JOAN 0.5-~S0g.
8 SURES 4 PARRARAL, HOMCATSLEB

, WR. HURR. SLLZE 100m! PE. baeeAEO.5~10g.
wera. PE ZAR. ZA. AIOE. ATRLHRARL,
HEE5-1000ml, AAW,AT—FRJLB,
SURE) 20~500g, SLMyRARER. BORA. thie. eR. EE
#8 BPULIRSCRBRL, IER15-80¢.

,AQUESTIVE EXHIBIT 1007 page 3291
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soo 8

wid36ae

FIR HEP Re DRRRRDBESURESH], CPSSNS
SUR

SL-PYHSHARNSSRNRERIESERAB. XO

eA. QM,MEAGNSSPERIEMIIDARREN. BUNS

IRAs CSE) SAVEIN TRIED 30 SOPRACNTEIN EK SURRo

SeeSSE.MURRSCSUES—. RONDTISDOR.

SKIN, aba SURSSE EL. (UREDPRR2ER

SeIESE, SRatst.AMEROTHAE
RGAAIFSRRR. KRUAAeeP

MAVERE. CL) FESSYERR, EPSEDLONSEE, RURIAIOe: C2) TF
FH SRTAEEAARCRU, C9) BRENIG, AaB, (4) Ales

WENS, Be, GC) SUDANER: CO)

ACRESEMR, C7) OCSRED RE, EROGJFR

SE RWIS. ASVSSERAPEROR. RRO

BPOS.EE OS SURNEYE CRISae) SE.
&JCUNRES28. NLA. GRADECEESTEIEAL, BRIESAT

Kos, MARS, GONSE A, SORBPSRPeEOSE
A, SeeRe, BERT, BoP
SLALRRESRLRSFSP, (ESPUIG. RELA
AMES. GEERICEL EBSSRBOGETICK, DUILuni?
FyeRRSPMCDUASEPBR

ARBMPLARSSoCRRA

Sueiay, JURESDIHL. RADYGP.

ACR ALBIS RESELON. RESEMBLESEUR. BAR
‘Et-Ge 25 Ny GR BL TRPSAPRYSA

a, 4o 100m] Zieh, BEEOO Ey O5-10g.AOREy
. ‘ AQUESTIVE EXHIBIT 1007 page 3292
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&
SHB BORE

0.01-500g. RRAAMI HI AK. ROK. . 2M. ABEa.Seaae cual,klenaletiets. mm
A:ApelMegsSRRERL, Baba). AUR. SLAG] PBREARUAH HH. 22 -BrvPM
APLC ONO. APLAPLAR. TO BIRRA, GG
a ERROR. 8SRR. FSZOBE-8PORDAS. PEPUDE-BPO BINY. 3-FE A-
8SRRDREE, BTELIEIAARRJL, SURLY 0.1~20g: ARINTE
255}FPRA, RAR, OR. AERRE,
ipRPAMAELHMSEW, THRRAEIBER.
PAILSRN, PRETO, ZT,ATU ESI
JL#e, ERE 0.1~25e; BARRONLTESRP. TRZAC. ETHER
RIGO, RRS, KP RAMAESHESRS, FRR
SATAERATE. PONTRN, REAR
208, KORRES. BEG. SERRE,ATLLAULA,
HAH 05~50¢; IR. ARMS,Le
ILS, BAB oy 20~500g; FLEAARR WeRRS. ML. REP
A. KAS, TRUER IRR aRILA, SCALE15-802, BERal
fateLek. URE. THERA. SLE, BTRSEPAABUL, FOE
By 05~55g; HEMPAAMARMISH, MRMGRALER. A
Seek, HORE. BIBIM—-RaILM, HSMAEARRARE,FOeeeee RTHANTAMUAAT
Meh, FEPH. CRD. ATRURSCERSIA, GUID
REVLIEIAIR IC. AOR RAPE. OR ZAP, SRR. ALB. ORR.
LU. URN. ROR, FT CUESCPULP, JRA0.01~
10g.

BECAME, DLARRANE, RRS
WW, WEE. Rel. FL.

BowGOTeeaPeoMe. RR. Besa 9EG
se FAALBYBRSSBke « #1000m! ST KianeiHEA 0.5~10g. A. QUESTIVE EXHIBIT 1007 page 3293
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Bee SOAS

Pebok. ISEBOHS 200, 300, 400 ERS , 28. BCRPah.
ay CLRBobBa, ER EEG 5-050m], BASEDQ ER SDN). GIG o -*
HOSP, 8 -OMURT, D2 ZRE- BR RUNY. PRED AE- B -OORDN). 3-2 PYdE- 8 PP
BONE, BTDLEIGh a)Pe/LBR, ICRO1-~20 g (AEE
MORESHERET BORIS, SPERA.A
RRA. Het. WE, WORE-PRLE, WOMAR
Agee, YREh—-oMeLILE, RAUB O~lg: SUDRIG
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Attorney Docket No. 35401-716.201
PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Inventor: CARTT;Steveetal. Group Art 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 ELECTRONICALLYON:January 11, 2017

Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR§ 1.97

Commissionerfor 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 orthat the information

cited in the statementis, or is considered to be, prior art or material to patentability as defined in § 1.56.

Attorney Docket No. 35401-716.201 8857453
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A. X] 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

C] (1) It is being filed within 3 monthsofthe filing date of a national application and is
other than a continued prosecution application under § 1.53 (d);

-- OR --

C] (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 --

C] (3) It is being filed before the mailing of a first Office action on the merits;

--OR --

XI (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. LJ 37 CFR § 1.97(c). Although this Information Disclosure Statementis 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 oneof:

LC] a statementas specified in §1.97 (e) provided concurrently herewith;

--OR --

LC] a fee of $180.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with
the paymentof other papers filed together with this statement.

C. E] 37 CFR § 1.97 (ad). 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
paymentofthe issue fee and should be considered because it is accompanied by:

1. astatement 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. L] 37 CFR $1.97 (e). Statement.

LC] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c);

-- AND/OR--

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d);

-- AND/OR--

C] A copy of a dated communication from a foreign patent office clearly showing that the
information disclosure statement is being submitted within 3 monthsofthe filing date on
the communication is provided in lieu of a statement under 37 C.F.R. § 1.97(e) (1) as
provided for under MPEP 609.04(b) V.

Attorney Docket No. 35401-716.201 8857453
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E. [] Statement Under 37 C.F-R. §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 § 1.56(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 C.F.R.
$1.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. XX 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statementis as follows:

C] Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

-- OR --

C] Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 is NOTenclosed.

-- AND/OR--

XI 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 $1.98 (a)(2).

-- AND/OR--

C] Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98(a) (2)(iii).

G. XX 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

C] Pursuant to 37 CFR §1.98(a)(3)(), a concise explanation of the relevance of each patent,
publication or other information providedthatis not in English is provided herewith.

C] 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 informationis cited in the search report.

-- OR --

C] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

Xx Pursuant to 37 CFR §1.98(a) (3) Gi), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. L] 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

C] Pursuant to 37 CFR $§1.98(d)(1) 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

LC] The information disclosure statement submitted in the earlier application complied with
paragraphs(a) through (c) of 37 CFR $1.98.

3
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I. & Fee Authorization. The Commissioneris 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.35401-716.201).

Respectfully 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. 35401-716.201 8857453
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
   APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

12/413,439 03/27/2009 Steve Cartt 35401-716.201 9049

WILSON, SONSINI, GOODRICH & ROSATI Le
650 PAGE MILL ROAD MILLIGAN, ADAM C

PALO ALTO, CA 94304-1050
ART UNIT PAPER NUMBER

1612

NOTIFICATION DATE DELIVERY MODE

03/30/2017 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.com
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Application No. Applicant(s)
 12/413,439 CARTT ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
ADAM C. MILLIGAN 1612 Status 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) 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).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 1/10/2017.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) 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)L] Claim(s)____is/are allowed.
7)X] Claim(s) 20,22-24.27-36,40-45 and 48-54is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

 

 

 

 

participating intellectual property office for the corresponding application. For more information, please see

isp or send an inquiry to PPHieedback@uspte. doy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] accepted or b)L_] 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)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

 
Attachment(s)

1) CT] Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 Ol Other:
Paper No(s)/Mail Date 

U.S. 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 underthe pre-AlAfirst to invent

provisions.

DETAILED ACTION

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

forth in 37 CFR 1.17(e), wasfiled 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 beenfully considered. Rejections

and/or objections notreiterated 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 § 112

The following is a quotation of 35 U.S.C. 112 (pre-AlA), 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-AlA), 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

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

recitation of “and/or”. It is unclear whether the method must meetall the recited

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

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

claim languageof “A methodof intranasal administration of a benzodiazepine drug for

treating seizure...”, it is unclear whetherit 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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Claim Rejections — 35 U.S.C. § 103

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

obviousnessrejections setforth 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 ofthis 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 obviousat the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 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 asfollows:

Determining the scope and contentsof the priorart.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinentart.
Considering objective evidence presentin the application indicating
obviousness or nonobviousness.

Pons
This application currently namesjoint inventors. In considering patentability of

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

the various claims was commonly ownedat 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 ownedatthe time a later invention was madein orderfor 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 (Intranasal midazolam for childhood seizures,

AQUESTIVE EXHIBIT 1007 page 3313



AQUESTIVE  EXHIBIT 1007    page 3314

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 phaseis achieved (Sonne also

teachesthat co-solvent such as ethanol, benzyl alcohol, sesameoil or propylene glycol

can be used in orderto 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

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

When sesameoil is used, it may be used in an amountof about 44% (example18,

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

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

present in an amountof 0.001% to 40%(col.5, lines 55-61). Diazepam maybe present

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

masking compounds maybeincluded in the (col.7, lines 4-12). The composition may be
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in the form of a spray formulation (col. 6, lines 28-35). In general, about 100uUL can be

administered to the noseat 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

“transmucosaldelivery is preferred" (col.3, line 54) and "[nJasal...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-

solvent such as ethanol can be usedin 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 teachesthat alkyl glycosidase is an absorption enhancing surfactantfor

drug administration (4150). 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 maybein the form of

nanoparticles (63).

Meezan does not teach using a benzodiazapine active ingredient.

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

taught by Lehat to administer the benzodiazepinein the composition taught by Sonneto

improve benzodiazepine solubility. Further, it would have been obviousto oneofskill in
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the art administering the nasal spray formulation of Sonneto 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

servesto increase bioavailability of a drug” (Argumentat 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 knownin the art” (col.6, lines 54-58).

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

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

maintained.

Applicants previously argued that Sonne teaches awayfrom the instantly claimed

method bystating 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 doesteachthat the

viscosity can be reducedbythe addition of co-solvents such as ethanol...but this is less
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desired since solutions of this type tend to beirritating to certain mucosal tissues”.

Though Sonne doesnot teach which typesof tissue may beirritated 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 berelied uponforall that it would have

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

embodiments. Merck & Go. v. Biocraft Laboratories, 874 F.2d 804, 10 USPQ2d 1843

(Fed. Cir.), cert. denied, 493 U.S. 975 (1989). Here, while ethanol addition is notlisted

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

such. A prior art reference must be consideredforall 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 notlimited to sprays, which may require higher

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

Applicants previously argues that no exemplary formulations of Sonne teach the

presenceof ethanol and nasal administration. Examiner previously cited to a rectal

formulation for providing an amountof 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. Sonneteaches 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 (Id.).
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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 suggestedtheinstantly

claimed subject matter.

Examiner disagreed. Sonne teachesthat 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 useddirectly as solutions

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

solutions are viscous, and the viscosity may betoo 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 beirritating to certain mucosal tissue, Sonnealternatively teaches

emulsification as a meansto lowerviscosity (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

obviousthe instantly recited claims.
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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., Jn re Berg, 140 F.3d 1428, 46 USPQe2d 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 Jn re Thorington, 418 F.2d 528, 168 USPQ 644
(CCPA 1969).

A timelyfiled terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.821(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 mustfully 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 notidentical, they are not patentably distinct from each

other becauseit would have been obvious to oneof ordinary skill in the art to choose

from the componentsrecited in the copending application.

Applicants state they will considerfiling a terminal disclaimer over the copending

application when present claims are found otherwise allowable.

Accordingly, the rejection is maintained.
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Conclusion

No claims are allowed.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to ADAM MILLIGAN whosetelephone numberis (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 numberfor

the organization wherethis 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 accessto 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 automatedinformation

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. 35401-716.201

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Applicationof: 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
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

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

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

Account No. 23-2415 (Docket No. 35401-716.201).

Amendments to the Claims begin on page2.

Remarks begin on page 7.
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CLAIMS

Amendments to the Claims

This listing of claims will replace all prior versions, andlistings, of claimsin 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 claimsin this or any other

appropriate patent application.

Listing of Claims:

1-19. (Canceled).

20. (Currently Amended) A methodof intranasal administrationofa-benzediazepinedrug

fer treating seizure, pretecting-agaimstseizure, reducing the intensity of seizure, or

ameliorating the intensity of seizure, redueing-or-ameHoratinethefrequency_ofseizure,

and/or-preventine-occurrence_orre-_occurrence-ofseizurein a humanpatient with a

seizure disorder, said method consisting of:

administering to one or more nasal mucosal membranesofsaid patient a pharmaceutical

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

(a) 1 to 20 mg of a benzodiazepine drug,

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

30% to abeut 95% (w/w),

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

and

(d)about 0.01 % (w/v) to about 1 % (w/v) of one or morealkyl glycosides.

21. (Canceled).

22. (Canceled).
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23.

24.

25.

26.

27.

28.

29.

30.

(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 combinationsthereof.

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

diazepam, or a pharmaceutically-acceptable salt thereof.

(Canceled)

(Canceled)

(Previously Presented) The method of claim 20, wherein said one or morenatural or

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

tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, B- tocotrienol, y-

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

analogs or derivatives thereof, and any combinationsthereof.

(Previously Presented) The method of claim 20, wherein said one or morealcohols are

selected from the group consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol,

benzyl alcohol, any isomers thereof, and any combinationsthereof.

(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 combinationsthereof.

(Currently Amended) The methodof claim 20, wherein said benzodiazepine drug is

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

600 mg/mL.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

AQ.

(Currently Amended) The method of claim 30, wherein said benzodiazepine drug is

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

abeut 250 mg/mL.

(Currently Amended) The methodof claim 31, wherein said benzodiazepine drug is

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

abeut 50 mg/mL.

(Currently Amended) The method of claim 20, wherein said one or morenatural or

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

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

(Currently Amended) The method claim 33, wherein said one or morenatural or

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

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

(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 abeut 15% to abeut 55% (w/w).

(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 abeut 25% to abeut 40% (w/w).

(Canceled)

(Canceled)

(Canceled).

(Currently Amended) The method of claim [[38]] 20, wherein said pharmaceuticalk—

acceptable spray formulation solution has a volumeof from about 10 uL to abeut 200 uL.
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Al.

42.

43.

44.

45.

46.

47.

48.

(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 ofsaid patient.

(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.

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

pharmaceutical solution consists of spraying a first quantity of said pharmaceutical

solution intoafirst 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.

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

pharmaceutical solution consists of spraying a first quantity of said pharmaceutical

solution intoafirst nostril, spraying a second quantity of said pharmaceutical solution

into a secondnostril, 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

nostril.

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

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

disorder which maybetreatable with said pharmaceutical composition.

(Canceled).

(Canceled).

(Currently Amended) The methodof claim 20, wherein said pharmaceutical solution

consists of diazepam, vitamin E, ethanol, _and said alkyl glycoside.
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49,

50.

51.

52.

53.

54.

55.

(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 morethereof.

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

maltoside.

(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.

(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 morethereof.

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

maltoside

(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 abeut 25% to abeut 55% (w/w).

(New) A method oftreating seizure, reducing the intensity of seizure, or ameliorating the

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

administering to one or more nasal mucosal membranesofsaid patient a pharmaceutical

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

(a) 1 to 20 mg of a diazepam,

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

95% (w/w),

(c) one or morealcohols in an amount from 10% to 70% (w/w), and
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56.

57.

58.

59.

60.

61.

62.

63.

(d) 0.01 % (w/v) to 1 % (w/v)of one or morealkyl glycosides.

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

tocopherols or tocotrienols, or any combinationsthereof, are present in said

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

(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).

(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 combinationsthereof.

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

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

(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).

(New) The method of claim 58, wherein said alkyl glycoside is dodecyl maltoside.

(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).

(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).
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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 amendmentbe entered, and request prompt examination of the present application.

No new matter is presented by any amendment madeherein.

Rejection under 35 U.S.C.§112, Second Paragraph

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 forat least the

reasonsstated herein.

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

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

and/or preventing occurrence or re-occurrenceof 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 ofthis phrase with reasonable certainty. For at least these reasons, Applicants

request withdrawalof the rejection under § 112, Second Paragraph.

Rejection under 35 U.S.C. § 103 (a)

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 childhoodseizures, 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, whichareillustrative of the Pending Claims, read as follows’:

20. A methodoftreating seizure, reducing the intensity of seizure, or ameliorating the
intensity of seizure, in a humanpatient with a seizure disorder, said method consisting of:

" Markings to show changes have been removed.
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administering to one or more nasal mucosal membranesofsaid patient a pharmaceutical
nasal spray solution, said pharmaceutical nasal spray solution consisting of:

(a) 1 to 20 mg of a benzodiazepine drug,
(b) one or morenatural 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 1 % (w/v)of one or morealkyl glycosides.

55. A methodoftreating seizure, reducing the intensity of seizure, or ameliorating the
intensity of seizure, in a humanpatient with a seizure disorder, said method consisting of:
administering to one or more nasal mucosal membranesofsaid patient a pharmaceutical
nasal spray solution, said pharmaceutical nasal spray solution consisting of:

(a) 1 to 20 mg of a diazepam,
(b) one or morenatural or synthetic tocopherols or tocotrienols in an amount from

30% to 95% (w/w),
(c) one or morealcohols in an amount from 10% to 70% (w/w), and
(d) 0.01 % (w/v) to 1 % (w/v)of one or morealkyl glycosides.

Ascan 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 Meehanetal. (“the

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

1. Noneof the References teach intranasal administration of a pharmaceutical

solution containing alcohol at any concentration.

2. Noneof the References teach administration to any tissue of a pharmaceutical

solution containing alcohol at_a concentration of 10% to 70% (w/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 thatit is not the case, that

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

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

two ofthe three cited references teach nothing regarding administration, let alone intranasal
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administration, of pharmaceutical compositions containing alcohol. Further, neither reference

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

Sonnealso fails to teach intranasal administration of a solution containing alcoholat any

concentration, let alone at a concentration of 10-70% (w/w)alcohol. While Sonne does teach

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

irritating to “certain mucosaltissues,” without specifying which mucosaltissuesare irritated by

ethanol. See Sonne, 3:65-68. Thus, Sonne fails to teach which mucosaltissues 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 haveto rely on the

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

of ethanolare tolerated by thosetissues.

Sonneprovides no example in which any formulation containing any concentration of

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

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

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 ethanolis 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 mucosaltissues.

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

concentration, to the nasal mucosa. Examples 1, 2, 8, 9, 10, 11, 15, 16, 17, 18, and 19 teach

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

ethanol. Again, it is noted that these examplesare the only guidance oneof ordinary skill in the

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

Sonne 3:65-68 that ethanolis irritating to some mucosaltissues, 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 mucosais a tissue thatis 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.
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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 Sonneto teach in the direction of intranasal formulations containing water, triacetin

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

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

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

each case the formulation applied to the mucosaltissue 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 mucosaltissue, 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 beirritating.

Asthe 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 obviousin 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. Noneof 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 ethanolis irritating to mucosaltissues, 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 Meezanforat

least the reasons stated above, with respect to claims 20 and 55, and forat least the additional
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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 Examinerprovisionally 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 disclaimerat that time. In view ofthe

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

condition for allowance and such action is earnestly solicited.
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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 Examinerto 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. 35401-716.201).

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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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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney Docket No. 35401-716.201
PATENT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Inventor: CARTT;Steveetal. Group Art 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 ELECTRONICALLYON:June 28, 2017

Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR§ 1.97

Commissionerfor 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 orthat the information

cited in the statementis, or is considered to be, prior art or material to patentability as defined in § 1.56.

Attomey Docket No. 35401-716.201 9253314
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A. L] 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

C] (1) It is being filed within 3 monthsofthe filing date of a national application and is
other than a continued prosecution application under § 1.53 (d);

--OR --

C] (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 --

C] (3) It is being filed before the mailing of a first Office action on the merits;

--OR --

LC] (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. XX 37 CFR § 1.97(c). Although this Information Disclosure Statementis 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 oneof:

LC] a statementas specified in §1.97 (e) provided concurrently herewith;

--OR --

Xx a fee of $90.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with the
paymentof other papersfiled together with this statement.

C. E] 37 CFR § 1.97 (ad). 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
paymentofthe issue fee and should be considered because it is accompanied by:

1. astatement 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. L] 37 CFR $1.97 (e). Statement.

LC] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c);

-- AND/OR--

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d);

-- AND/OR--

C] A copy of a dated communication from a foreign patent office clearly showing that the
information disclosure statement is being submitted within 3 monthsofthe filing date on
the communication is provided in lieu of a statement under 37 C.F.R. § 1.97(e) (1) as
provided for under MPEP 609.04(b) V.

Attomey Docket No. 35401-716.201 9253314
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E. [] Statement Under 37 C.F-R. §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 § 1.56(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 C.F.R.
$1.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. XX 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statementis as follows:

C] Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

-- OR --

C] Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are not enclosed.

-- AND/OR--

XI 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 $1.98 (a)(2).

-- AND/OR--

C] Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98(a) (2)(iii).

G. XX 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

C] Pursuant to 37 CFR §1.98(a)(3)(), a concise explanation of the relevance of each patent,
publication or other information providedthatis not in English is provided herewith.

C] 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 informationis cited in the search report.

-- OR --

C] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

Xx Pursuant to 37 CFR §1.98(a) (3) Gi), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. L] 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

C] Pursuant to 37 CFR $§1.98(d)(1) 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

LC] The information disclosure statement submitted in the earlier application complied with
paragraphs(a) through (c) of 37 CFR $1.98.

3

Attorney Docket No. 35401-716.201 9253314
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I. & Fee Authorization. The Commissioneris 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.35401-716.201).

Respectfully 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

Attomey Docket No. 35401-716.201 9253314
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|@Ppiication or Docket Number Filing Date
Substitute for Form PTO-875 12/413,439 03/27/2009|LC] To be Mailed

Entity: [|] LARGE &X] smatt [] micro

APPLICATIONAS FILED — PART|

(Column 1) (Column2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢)

37 CFR 1.16(k), (i), or (m

LI EXAMINATION FEE

TOTAL CLAIMS / .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS | .
37 CFR 1.16(h minus 3 =

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

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

06/28/2017|arter PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE($)
AMENDMENT PAID FOR

Total (37 CFR * ; +e

Ind dent .

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16(i

Independent .
creme PpMinesPe
[_] Application Size Fee (37 CFR 1.16(s))

)

PRESENT EXTRA

AMENDMENT
CT FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write “O” in column 3. LIE
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”. SHEILA D. CHAPMAN
*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously 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 whichisto file (and by the USPTOto
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 amountoftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO 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 selectoption 2.
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Attorney Docket No. 35401-716.201

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Applicationof: 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 AUGUST17, 2017

REQUEST FOR CORRECTION OF INVENTORSHIP IN A PATENT APPLICATION
UNDER37 CFR §1.48

AND REQUEST FOR CORRECTED FILING RECEIPT

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

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

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

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

Edward T. MAGGIO

In support of this Request, Applicant provides:

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

identifies each inventor by his or her legal name;

(2) Xx (3) The processing fee set forth in 37 C.F.R. § 1.17().
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Request for Correction of Inventorship under 37 CFR 1.48 Serial No.12/413,439
Attorney Docket No. 35401-716.201

x] (3) The processing fee set forth in 37 C.F.R. § 1.17(d).

xX Fee Authorization. The Commissioneris hereby authorized to charge the above-

referenced fees totaling $440.00 and 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 17, 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

9241520_1 -2-
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Doc Code: PA..
PTO/AIA/82A (07-13)

DocumentDescription: Powerof Attorney Approvedfor use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit 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 Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attorneyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Powerof
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorney will not be recognized in the application.

First Named Inventor Steve Cartt

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

mon__—*ine
Adam C. Milligan

SIGNATUREof Applicant or Patent Practitioner

sone |/Raj J. Advani/ 2017-08-17

Name Raj J. Advani Registrationumber

Title (if Applicantis a
juristic entity)

Applicant Name(if Applicantis 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 1 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 whichis to file (and by the USPTOto 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 amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, call ROCESTIVEEXHIBIT 1007 page 3353
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DocumeeatDessctipti
 

seerofAttomey
 

Underine:rae ‘ VAGof TBBS: 

 
 

aadgneeOF PersantoSURORYheInventoriss Undes30nOb igationfoAssign
on W ise St Br apettion under 37CER146(b)(2) was

 

ifyou need assistance incompletingtheform,call 1-800-FTO-0799andselectoption2   
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. 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 UNDER37 CFR3.73(c)

Applicant/Patent Owner; 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

  

 

 

(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

states that, for the patent application/patent identified above, it is (choose oneof options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. [| An assignee of less than the entireright,title, and interest (check applicable box):
|_| The extent (by percentage)of its ownershipinterestis %. Additional Statement(s) by the owners

holding the balance of the interest must be submitted to account for 100% of the ownershipinterest.

L] There are unspecified percentages of ownership. The otherparties, including inventors, who together ownthe entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

3. L] The assignee of an undividedinterestin the entirety (a complete assignment from oneofthe joint inventors was made).
The otherparties, 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 accountfor the entire
right, title, and interest.

4. C The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undividedinterestin 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 one of options A or B below):

A. [J An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment wasrecordedin
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

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

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

Ree! 022897 0583, Frame , or for which a copy thereofis attached.

2. From: Steve Cartt etal. To: Hale Biopharma Ventures, LLC 

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

Ree! 942775 , Frame 0799 , or for which a copy thereofis 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 whichis tofile (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 uponthe individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call "KOOESTIVEEXALBIT 1007 page 3355
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

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 unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(c)

Edward T. Maggio To: Hale Biopharma Ventures, LLC 

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

Ree| 927957 , Frame 0603 , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

 

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

 

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recorded in the United States Patent and TrademarkOffice at

 

Reel , Frame , or for which a copy thereofis attached.

[| Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidenceof the chain oftitle 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(i.e., 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 assignmentin 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 U.S. Patent and TrademarkOffice is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings
or abandonmentof the application or expiration of the patent.

The information provided by youin 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 recordsis
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
evidenceto a court, magistrate, or administrative tribunal, including disclosures to opposing counselin the
course of settlement negotiations.
A record in this system of records maybedisclosed, as a routine use, to a Memberof Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith 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 agencyfor
purposesof 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 bedisclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during an inspection of records conducted by GSAaspart of that agency’s
responsibility to recommend improvements in records managementpractices 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 (/.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.
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 wasfiled in an application which became abandonedorin 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 awareof a violation or potential violation of law or regulation.
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PTOVAIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

CORRECTED ADS U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under ihe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess i contains a valid OMB control number.

| Application Data Sheet 37 CFR1.76 “aanweSOSC~SsSsS| Application Number 12/413,439

| Title of invention ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS
ce

The application data sheet is part of the provisional or nonprovisicnal application for which i is being submitted. Thefollowing form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the

i document may be printed and included in a paperfiled application.

Secrecy Order 37 CFR 5.2:
oO Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may not be filed electronically.)

inventor Information:

 

 | Inventor

| Legal Name

Prefix! GivenName Middle Name Family Name | Suffix
i

Residence Information (Select One) @) US Residency © Non US Residency () Active US Military Service
| City|tmeriteHilisborough State/Province|CA | Country of Residencd | USGeenbeeneebeeeeepee!

(Mailing Address of Inventor:

| Address 4 aeecishissierRead 1055 Black Mountain Road
_ Address 2

| Inventor

| Legal Name

Pref GivenName|Middie Name Family Name _ Suffixi
i Residence Information (Select One) @ US Residency ©) Non US Residency ©) Active US Military Sanice
| CitySouthSanFranciscoSparks State/Province |GANV Country of Residence | US

 
 

 

   

(Mailing Address of Inventor:
| Address 1 sicrowociee 1702 A Street, #C

| Postal Code | Country!
 
 
| Legal Name

Prefix! GivenName Middle Name Family Name | Suffix
Residence Information (Select One) (@) US Residency © Now Paipaicp: An Pris ‘B HP Vay Service,ES

EFS Web 2.2.12
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i Attomey Docket Number|35401-716.201| Application Data Sheet 37 CFR 1.76 -—————-—---_-__-_-__1.___
| Application Number

 
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

  
 
  State/Province|PA | Country of Residence US Jim Thorpe

Malling Address of Inventor:
|| Address 1 432 Pine Street

Address 2?annnnnnnn

City Jim Thorpe State/Province PA

i inventor 4  

 
|| beset Name
Prefix)GivenName~~~«<) &MiddleName~~éFamilyName~~—~—~—~S”:«Suiffix
prceennnnntnnnn encennnennanannnnnnnnnnnnnnnnennnnannnnnnnnnnnnannnansnafienmnnnnnsnsnnnannnsnsnannannnsnnnannnnnnnnnnnnnnnnnsnnnnnnnnnsafusnannnnnsnsnnnnnnnansnsnnnnnnnnasnnnnnnnnnnnnannnnnnennsnnnnnnannnsnnnnenennnnnnannna

| Andrew Loxley

|ResidenceInformation(SelectOne)G@) USResidency©)NionUSResidency_CyActiveUSMilitarySenvice
i City|Phiedetshie Brussels State/Province|24 | Country of Residencd s& BELGIUM

Mailing Address of Inventor:
| Address 1 426-MarketSireet-#6 Fue Emile Claus 42

i inventor §

 

 

 

 
  

i Legal Name

|Prefix)GivenNameSSS=~™CSMiddieName=iFamilyNameisuffix
Mark

7Residenceinformation(SelectOne)@) USResidency©NonUSResidency©ActiveUSMiltary&enice|nnneAneeneennennnneneenAenneneennen

i City | East Hampton | State/Province | NY | Country of Residencd|US

Malling Address of Inventor:
| Address 4 80 Three Mile HarborDrive
Address 2
"City East Hampton State/Province

i inventor 6

 

 

 
 

|| besal Name
[Prefix]GivenName~~—~*™Y:«SMidddieName==~=~=~*~S*~*”:C sammyName~~—~—~S*~*S*~*~*~*~™Y:*CSxProveerrctntcnenacnenacnenacannanarntaracnmracntracntnanfaranannananniacareacanniaacntaracataracatnacatranarasanacacnanarniaacaacacaanacaaacaacarnacareaciafcararnaay

| David F. Hale

_Residenceinformation(SelectOne)@ USResidency©)NionUSResidency_CO“ReliveUSMiliaryService|
| City | San Diego | State/Province | ca |MQdESFARasidsXdd[BEB 1007 page 3359eeeeeeeeeeeeeeeee...Page2997
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35401-716.2014. . Attorney Docket Number
i Application Data Sheet 37 CFR 1.76 | —

| Application Number

 
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

[Mailing Address of inventor:
Address 14 ezi2BemardrraresBrive 12340 Ei Camino Real

i Inventor 7
i Legal Name

Prefs! GivenName Middle Name Family Name _ Suffix
Residence Information (Select One} 35usResidency ©} Non US Residency ©) Active US Military Service

| City|_SanDiego

 

 

  

State/Province CA_ | Country of Residence || us

(Mailing Address of Inventor:
Address 1 11770BemardoPlaza Court

i City San Diego State/Province

“PostalCodeOOpeesLCountryi|us  
i All Inventors Musi Be Listed - Additional inventor information blocks may be

generaied within this form by selecting the Add button.
 

Correspondence Information:
Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33{a}.

| [|] An Addressis being provided for the correspondence Information of this application.
Ne

Customer Number 21971

Email Address patentdockel@wagr.com  

Application Information:

 
 
 Title of the Invention ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Small Entity Status Claimed 6] | Attorney Docket Number) 35401-716.201 
 
 

 Application Type

i Subject Matternnnebeeneegennenenennenenennenel

i Total Number of Drawing Sheets (if any) | Suggested Figure for Publication (if any)

| Nonprovisional
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| Application Number

 

 
  

 
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Filing By Reference:
iOnly complete this section whenfiling an application by reference under 35 U.S.C. 11 Hc) and 37 CFR 1.57({a}. Do nat completethis sectionif
lapplication papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
iprovided in the appropriate section(s) below(.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information’).

 

iFor the purposesof afiling date under 37 CFR 1.53(b}, the description and any drawingsof the present application are replaced by this

[reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).
| Application numberof the previously Filing date YYYY-MM-DD) intellectual Property Authority or Country

filed application 

_Publication information:

Request Not to Publish. | hereby requestthat the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

 

Representative information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (@¢e 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer  Number will be used for ihe Representative information during processing.

i Please Select One: Customer Number ©) us Patent Practitioner | ©) Limited Recognition G7 CFR 11.9)
frnnenteenenernnnenennJaetna i Customer Number 21971

Domestic Benefit/National Stage information:
iThis section allows for the applicantto either claim benefit under 35 U.S.C. 119(e}, 120, 121, 365(c), or 386(c) arindicate
iNational Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
ithe specific reference required by 35 U.S.C. 119¢e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number”field blank.

Prior Application Status :

Filing or 371(c) Date
Application Number Continuily Type Prior Application Number (YYYY-MM-DD)

Claims benefit of provisional 81040558 2008-03-28

Additional Domestic Benefit/National Stage Data may be generated within this form
i by selecting the Add button.

———oeAQUESTIVEEXHIBIT1007page3361
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i Attomey Docket Number|35401-716.201| Application Data Sheet 37 CFR 1.76 -—————-—---_-__-_-__1.___| Application Number
 
  
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Foreign Priority information:

This section allows for the applicant io claim priority to a foreign application. Providing this information in the application data sheet
constitutes ihe claim for priory as required by 35 U.S.C, 119(b) and 37 CFR 7.55, When priority is claimed to a foreign application
ithat is eligible for retrieval underthe priority document exchange program (PDX)! the information wil be used by ihe Office to
lautomatically attempt retrieval pursuant to 37 CFR 1.55¢(1) and (2). Under the PDX program, applicant bears the ultimate
iresponsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
iproperty office, or a certified copy of the foreign priority application is filled, within the time period specified in 37 CFR 1.55(g}(4).

 
Application Number Country! Filing Date (°YYY-MM-DD) Access Code! (if applicable)

i Additional Foreign Priority Data may be generaied within this form by selecting ihe
| Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First inventor to File) Transition
Applications

|‘Thisapplication(1)claimsprioritytoorthebenefitofanapplicationfiledbeforeMarch16,2013and(2)also
contains, or contained at any thme, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.76, this application, with a fling date on or after March
18, 2013, will be examined under the first inventorto file provisions of the AIA. 
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oo. i Attomey Docket Number|35401-716.204
| Application Data Sheet 37 CHR V0nnn

| Application Number

  

 
 

 
 
 
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Authorization or Opt-Out of Authorization to Permit Access:

iWhen this Application Data Sheet is properly signed andfiled with the application, applicant has provided written
iauthority to permit a participating foreign intellectual property (IP) office access to the instant application-as-fited (see
iparagraph Ain subsection 1 below) and the European Patent Office (EPO) access to any search results from the insiant
iapplication (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
iauthorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet isONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
iauthorization for access by a foreign IP office(s). Instead, Form PTO/SB/38 or PTO/SB/69 must be used as appropriate.

4. Authorization to Permit Access by a Foreign intellectual Property Office(s}

jundersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
i(JPO), the Korean Intellectual Properly Office (KIPO)}, the State Intellectual Property Office of the People’s Republic of
iChina (SIPQ), the Worldintellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
lapplication claiming priority to ihe instant patent applicationis fled, accessto: (1) the instant patent application-as-filed
iand its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and G) the date of filing of this Authorization. See 37 CFR 1.744)
(4).

B. SearchResultsfromU.S.ApplicationtoEPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
ithe undersigned hereby grants the USPTO authority to provide ihe EPO accessto the bibliographic data and search
iresults from the instant patent application when a European patent application claiming priority to the instant patent
iapplication is filed. See 37 CFR 1.14(n}(2).

The applicant is reminded that the EPO’s Rule 141(4) EPC (European Patent Convention) requires applicants fo submit a
icopy of search results from the instant application without delay in a European patent application ihat claimspriority to
ithe instant application.doneecneetanenenentntnatetanetenetnatetanttanteetetanttanttintetatttinttanttetetanttinttiatetatttinttentttatttatttintttetttanttinttsatttetttanttintttatttatetintttetttanttinttintetatttanttintttatetanetententetatetaneed

| 2. Opt-Out of Authorizations to PermAccess by a Foreign intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent

in application. lf this box is checked, the USPTO will not be providing the EPO with search results fram the instant
application.

NOTE: Once the application has published oris otherwise publicly available, the USPTO mayprovide access to the
lapplication in accordance with 37 CFR 1.14.
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Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirementof part 3 of Title 37 of CFR

| to have an assignment recorded by the Office.nnnnnnnnnnnnf

i Applicant 4

if the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
iThe information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
i 43: or the name and address of the assignee, person to whomthe inventor is under an obligation to assign the invention, or person
iwho otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 GFR 1.46. If the applicantis an
lapplicant under 37 CFR 1.46 (assignee, person to whornthe inventor is obligated to assign, or person who otherwise shows sufficient
iproprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
lidentified in this section.  

\@) Assignee C) Legal Representative under 35 U.S.C. 117 ©) Joint Inventor 
iC) Person to whom the inventor is obligated to assign. iC) Person who showssufficient proprietary interest

iif applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

 |Name of the Deceased or Legally incapacitated Inventor: |

| ifthe Applicant is an Organization check here. x
| Organization Name Hale Biopharma Ventures, LLG

| Mailing Address Information For Applicant:
Address 1 1042-B N. El Camino Reai, Suite 430nnnnnnnnnnnnnnnnnnnnnf

| Address 2 

Additional Applicant Data may be generated within this form by selecting the Add bution.
 

Assignee Information including Non-Applicant Assignee Information:

Providing assignmentinformation in this section does not substitute for compliance with any requirement of part 3 of Title
i37 of CFR to have an assignment recorded by the Office.
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| Attorney Docket Number|35401-716.201| Application Data Sheet 37 CFR 1.76 a
| Application Number

 
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

If

Assignee 1

iCompletethissectionifassigneeinformation,includingnon-applicantassigneeinformation,isdesiredtobeincludedonthepatent|
lappiication publication. An assignee-apoplicant identified in the “Applicant Information” section will appear on the patent application
publication as an applicant, For an assignee-apoplicant, complete this section onlyif identification as an assigneeis also desired on the
 
ipaient application publication.

 
[Mailing Address information For Assignee including Non-Applicant Assignee:

| Address 7

| City State/Province

| Countryi | Postal Code

Email Address

 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
| selecting the Add button.

Signature:
iNOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However,if this Application

isubsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
iaiso be signed in accordance with 37 CFR 1.14(c}.
| This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a Juristic
entity (e.g., corporation or association). ifthe applicant is two or more joint inventors, this form must be signed by a
ipatent practitioner, ail joint inventors who are the appiicant, or one or more joint inventor-applicants who have been given

 

see 37 CFR 1.4(d) for ihe manner of making signatures and certifications.

| Signature /Raj J. Advani/ Bate (YYY-MM-DD)| 2017-03-17

| First Name|Raj J. Last Name | Advani Registration Number | 52543innannnnnnnnnnnnnanannanannnnnnnnnnnnnr

Additional Signature may be generaied within this form by selecting the Add button.
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oo. i Attomey Docket Number|35401-716.204
| Application Data Sheet 37 CHR V0nnn

| Application Number 

  
 

Title of invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

This collection of information is required by 37 CFR 1.76. 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 23 minutes io complete, including gathering, preparing, and submitiing ihe completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require io
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. 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.
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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 formrelated to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collectionofthis information
is 35 U.S.C, 2(b}(2); (2) furnishing of the information solicited is voluntary; and (3) the crincipal purpose for which the informationis used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. Hf you do not furnish the requested information, the US.
Patent and Tyrademark Office may not be able to process and/or exarnine your submission, which may result in termination of proceedings or abandonment of
the application or expiration ofthe patent.

The information provided by you inthis 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 FreedornofInformation Act (5 U.S.C. 552} and the Privacy
Act (5 U.S.C552a}. Records fromthis system of records may be disclosed to the Department ofJustice to determine whether the Freedomof
information Act requires disclosure of these records.

2. Arecord fromthis 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 courseofsettlernent negotiations.

3 Aracord 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, whenthe indiviictalhasrequested assistance from the Member with respect to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the informationin order to perform
acontract. Recipients of informationshail be recquired to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C
552a(m).

5, Arecord 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 Cooperationtreaty.

6, Arecordin this system of records rnay bbe disclosed, as a routine use, to another federal agencyfor purposes of National Security review (35 U.S.C. 181)nerand for review pursuant to the Atomic roy Act (42 ULeéC. 2180).
N

A racordfromthis system of records m ay bbe disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as partof that agency's responsibility to recommend improvementsin 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 requlations governing inspection of
records for this purpose, and any other relevant (.e., GSA or Commerce) directive. Such disclosure shail not be used to make determinations about
individuals.

8 Arecord fromthis system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 USC.122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may bedisclosed, 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 abandonedor in which the proceedings were terminated and which applicationis
referenced by either a published application, an application opento public inspectionsor an issued patent.

9,  Arecordfromthis systemof records may be disclosed,as a routine use, to a Federal, State, or local law enforcernent agency,if the USPTO becomes
aware ofa violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401-716.201

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

AQUESTIVE EXHIBIT 1007 page 3368

Description Fee Code Quantity 
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Extension-of-Time:

Miscellaneous:

CORRECTION OF INVENTORSHIP ON MERITS 2819

Total in USD ($) 
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Electronic AcknowledgementReceipt

Application Number: 12413439

International Application Number:

Confirmation Number: 9049

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

a

Paymentinformation:

 
[Peostacoune——SSSCSCSC~*idSC

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows: 
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File Listing:

Document DocumentDescription File Size(Bytes)/ Multi
Number P Message Digest|Part/.zip

Request underRule 48 correcting
inventorship

Information:

Powerof Attorney

Information:

Assignee showing of ownership per 37
CFR3.73

Application Data Sheet

Information:

This is not an USPTO supplied ADSfillable form

Fee Worksheet (SB06)

Information:

Pages
(if appl.)

35401_716_201_148Request
and_Request_Corrected_FR.

pdf
7e94e1 3adecc72f806edfa7ae5 160445 1ff1

95b

2093986

35401_716_201_POA_82.PDF
ed73282769737bafb842d214d10bc4f274|

122586

35401_716_201_373c_Stateme
nt.PDF bb5019cb2f270b661a3e283b654fbS bcfda

597336

35401_716_201_Supp_ADS.pdf 4Saebf1da88a117e3574b3a713d94d 35279)
7abde

fee-info.pdf 1669390a4990ad76b20483be2d65847903
9ee16d

2869455TotalFiles Size (in bytes)
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
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community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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ADMINISTRATION OF BENZODIAZEPINE 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, 2011, each of whichis
incorporated herein by referencein its entirety.

FIELD OF THE INVENTION

[002] This application relates to the nasal administration of benzodiazepine drugs and combinationsthereof.

BACKGROUNDOFTHE 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 andrigidity, the symptoms of drug
withdrawal associated with the continuous abuse of central nervous system depressants, and exposure to nerve

agents.

{004| Benzodiazepines are thought to act by binding to the GABAg receptor of a neuron, possibly causing

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

[005] GABAis an inhibitory neurotransmitter that, when bound to the GABA,receptor, facilitates Cl ions

flooding into the neuron to which the receptor is bound. The increase in Cl’ ions hyperpolarizes the membrane

of the neuron. This completely or substantially reduces the ability of the neuron to carry an action potential.

Targeting this receptor is particularly useful in treating many disorders, such as tetanus and epilepsy, which

mayresult from too many action potentials proceeding throughthe nervous system.

]006] Current formulations of benzodiazepine drugs can be administered orally, rectally, or parenterally.

Theability to utilize these and other types of formulations has been significantly limited due, in many cases,

to solubility challenges.

[007} The oral route of administration may be considered sub-optimal due to several disadvantages. For
example, the amountof time 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 throughtheliver a significant amount of the 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

-|-
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and is likely impractical for patients suffering from a phobia of needles. In addition, intravenous

administration of benzodiazepines is associated with respiratory depression. Thus, use of intravenous

benzodiazepines is limited to professional health care environments.
[009] 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.

SUMMARYOF THE INVENTION

[010] In some embodiments, there are provided (non-aqueous) pharmaceutical solutions for nasal
administration consisting of: (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); (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 solution for administration to one or more nasal mucosal

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, 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 benzodiazepine drug is diazepam, or a

pharmaceutically-acceptable salt thereof. In some embodiments, the solution contains about | to about 20 %

(w/v) of benzodiazepine, e.g. about | 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, 6-tocopherol, a-tocotrienol, B- 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 alcchol, any isomers thereof, or any combinations

thereof. In some embodiments, the solution contains two or morealcohols, such as ethanol (1-25 % (w/v)) and

benzyl alcohol(1-25 % (w/v)), or ethanol (10-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)). In some
embodiments, the benzodiazepineis presentin 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 embodiments, the one or more alcohols or

glycols, or any combinations thereof, is in an amount from about 15% to about 55% (w/w), e.g. 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 (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)). In

some embodiments, the solution comprises at least about 0.01% (w/w)of analkyl glycoside, e.g. about 0.01%

to 1% (w/w) ofan 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 E (45-65 % (w/v)), ethanol (10-25 %

(w/v)) and benzyl alcohol(5-15 % (w/v)); moreparticularly 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 (15-22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)); and even moreparticularly, the solution may consist 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 benzylalcohol

(10-12 % (w/v)).

{O11] - Some embodiments described herein provide 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. 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, demoxazepam, diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam,

medazepam,nitrazepam, oxazepam,lorazepam, prazepam, quazepam,triazolam, temazepam, loprazolam, any

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

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

solution contains about 1 to about 20 % (w/v) of benzodiazepine, e.g. about | 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, 6-tocophero!, a-tocotrienol, B-

tocotrienol, y- tocotrienol, 5- tocotricnol, 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 ethano! (1-25 % (w/v)) and benzylalcohol (1-25 % (w/v)), or ethanol (10-22.5 % (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 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
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embodiments, the one or more alcohols or glycols, or any combinations 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

diazepam (5-15 % (w/v)), alkyl glycoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 %

(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 E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzy! 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 (15-22.5 % (w/v)) and benzy] alcoho! (7.5-12.5 % (w/v)); and even more particularly, the

solution may consist of diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 %

(w/y)), 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 pL 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-selected time

delay, spraying a third quantity of the pharmaceutical composition into the first nostril, In some embodiments,

the method further comprises, optionally after a pre-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 of a 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

understoodthat the percent bioavailability of the nasally administered benzodiazepine may be determined by

comparing the area under the blood plasma concentration curve obtained with one dose of the benzodiazepine

(e.g. 10 mg of nasal diazepam) with another dose of the same benzodiazepine administered intravenously (e.g.
5 mg of i.v. diazepam), taking into consideration the difference in dose. Thus, for the sake of illustration, a 10

mg nasal diazepam dose that achieves an AUCthat is precisely half of the AUC obtained with 5 mg ofi.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 breakthroughseizure, or other seizure. In some embodiments, the solution and

treatment with the solution are substantially non-irritating and well-tolerated.
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[012{ 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 morealcohols 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 microparticles, 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, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,

flurazepam, halazepam, midazolam, nordazepam, medazcpam, nitrazepam, oxazepam, lorazepam, prazepam,

quazepam, triazolam, temazepam, loprazolam, any pharmaccutically-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

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

nanoparticles have an effective averageparticle size of less than about 5000 nm. In some embodiments, the

benzodiazepine drug is substantially free of benzodiazepine microparticles, 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: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, p-

tocotrienol, Y- 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 bondedorlinked (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.

[015] Insome embodiments, one or more alcoholsare selected from the group consisting of: ethanol, propy!

alcohol, butyl alcohol, pentano!, 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 ina
carrier system in a concentration from about 10 mg/mL to about 250 mg/mL. In some embodiments, the

benzodiazepineis present in a carrier system in a concentration from about 20 mg/mLto about 50 mg/mL,

{017[ 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 tocopherols or tocotrienols, or

any combinations thereof, in an amount from about 60% to about 75% (w/w). In some embodiments, the

carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount of about 70% (w/w).

[018] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any
combinations thercof, 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 at least one additional ingredient selected from the

proup consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents used to adjust the

pH, buffer the composition, prevent degradation, and improve appearance, odor, ortaste.

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

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

[021] The invention also discloses a methodoftreating 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 membranesofa 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 benzodiazepineis 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 morealcohols 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 combinationsthereof.
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[022] In some embodiments, the benzodiazepine drug is selected from the group consisting of: alprazolam,

brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazépam, 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 morenatural 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 of benzodiazepine 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: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, B-

tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters thereof, any analogs

or derivatives thereof, and any combinationsthereof.

[024] In some embodiments, the one or more alcohols are selected from the group consisting of: ethanol,
propy! alcohol, buty] alcohol, pentanol, benzyl alcohol, any isomers thereof, and any combinations thereof. In

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

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

some embodiments, the alcohol or glycol is free of water (dehydrated, USP). In some embodiments, the

alcohol is ethanol (dehydrated, USP).

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

from about | 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

_me/mL.

[026] 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 tocopherols or tocotricnols, 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

thercof, in an amount of about 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 combinationsthereof, 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-acceptable

spray formulation having volume from about 10 pL to 200 pL.

{030] In 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 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 compositioninto the first nostril, spraying a second quantity of the 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 pre-selected time

delay, administering at least a fourth quantity of the composition to the second nostril.

{031] In some embodiments, the administration of the composition begins at any time before or after onset

of symptomsofa disorder which maybetreatable with the composition.

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

skilled in the art upon consideration of the disclosure set forth herein.

INCORPORATION BY REFERENCE

[033] 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

wasspecifically 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, of which:

[035] Figure 1 depicts a 240 hour linear plot of the arithmetic mean plasma concentration of diazepam after

intranasal administration of 10 mg of diazepam as a suspension of Table | 1-2, intranasal administration 10 mg

of diazepam as a solution of Table 11-1, and 5 mg of diazepam as an intravenous injection.

[036] Figure 2 depicts a 240 hour semi-logarithmic plot of the arithmetic mean plasma concentration of

diazepam after 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 11-1, 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 of diazepamas a suspension of Table ! 1-2, intranasal administration 10 mg

of diazepamas a solution of Table I !-1, and 5 mg of diazepam asan intravenousinjection.

[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 accordingto the instant invention.

DETAILED DESCRIPTION OF THE INVENTION .
{040} Provided herein are pharmaceutical compositions of one or more benzodiazepine drugs and methods

of using such pharmaceutical compositions. Such pharmaceutical compositions are administered nasally.

[041] 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 membranesofthe 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 amountfrom about 30% to about 95% (w/w); and the one or more alcohols or

glycols, or any combinations thercof, in an amount from 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 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 morealcohols or glycols, or any

combinations thercof, in an amount from about 5% to about 70% (w/w) in a pharmaceutically-acceptable

formulation for administrationto one or more nasal mucosal membranesofthe 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). 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 same

embodiments, the composition is substantially free of benzodiazepine microparticles, nanoparticles or

combinations thereof.

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

brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,
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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 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 substantially free of benzodiazepine microparticles, 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: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, B-

tocotrienol, y- tocotrienol, 5- tocotricnol, 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 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. 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 TPGS can be

a desirable excipient 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

polymerglycol covalently bondedorlinked to a tocopherol core, such as Vitamin E TPGS, whichis 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, propy!

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 isomersthereof, and any combinations thereof. In some embodiments,the glycol is propylene glyco! USP.

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.

]046] In some embodiments, the benzodiazepine drug is present in the carrier system in a concentration
from about | mg/mL to about 600 mg/mL. In some embodiments, the benzodiazepine drug is present in a

cartier system in a concentration from about 10 mg/mL to about 250 mg/mL. In some embodiments, the

benzodiazcpineis present in a carricr system in a concentration from about 20 mg/mL to about 50 mg/mL.

]047| 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 tocopherols or tocctrienols, 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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thercof, in an amountof about 70% (w/w). In some embodiments, a synthetic tocopherol can include Vitamin

E TPGS (Vitamin E polycthylene glycol succinate). [In some embodiments, on the other hand, synthetic

tocopherols exclude tocopherols covalently bonded or linked (c.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 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). 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. In some embodiments, the glycols exclude polyethylene glycol having

an average molecular weight of greater than about 200.

[049] 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,ortaste.

[051] In some embodiments, the compositions comprise at Icast 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.

]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 of a benzodiazepine drug thatis fully dissolved in a

solvent consisting of one or more natural or synthetic tocopherols or tocotrienols, one or more alcohols or
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glycols, and optionally one or more alkyl glycosides. In some embodiments, the composition consists

essentially of a benzodiazepine drug thatis 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 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 of a 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. In some embodiments, the composition

consists of a 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 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 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 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 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 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. 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 solutionis 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.)

[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 tocopherol 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

nanoparticulate form. The carrier system is one in which the amountof at least one benzodiazepine present in
the composition exceeds its solubility in the carricr 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 microparticles and/or nanoparticles suspended in a

carrier system comprising synthetic tocopherol, one or moreparabens, 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 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 TPGS,

methylparaben, propylparaben, propylene 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 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 ofVitamin 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 TPGS, methylparaben,

propylparaben, propylene glycol, povidone and water. In some embodiments, the composition consists of a

benzodiazepine drug in a form including benzodiazepine microparticles and/or 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 of a benzodiazepine drug in a form including benzodiazepine

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

_ methylparaben, propylparaben, 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 suspendedin 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 of the benzodiazepinedrug is

in a microparticulate or nanoparticulate form. The carrier system is one in which the amount of at least one

benzodiazepine presentin the composition excecds 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 microparticles 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 microparticles 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 microparticles and/or nanoparticles suspended in a carrier system comprising

Vitamin E TPGS, 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 essentially of a benzodiazepine drugin

a form including benzodiazepine microparticles or nanoparticles suspended in a carricr system consisting
essentially 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 essentially of a

benzodiazepine drug in a form including benzodiazepine microparticles and/or nanoparticles suspended in a

carrier system consisting 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 microparticles and/or nanoparticles suspended in a

carrier system consisting of a 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 microparticles 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 microparticles and/or

nanoparticles suspended in a carrier system consisting of Vitamin E TPGS, methylparaben, propylparaben,

propylene glycol, an alky] glycoside, optionally a povidone and water.

[056] The invention also discloses a methodof 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 membranesofa patient a pharmaceutical composition
for nasal administration comprising a benzodiazepine drug; one or more natural or synthetic tocopherols or

tocotricnols, or any combinations thereof, in an amountfrom 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 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% (w/w), preferably about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine drugis dissolved in a carrier system. In other embodiments,at least part of the benzodiazepine

drug is in a form including microparticles, nanoparticles, or combinations thereof. In some embodiments, the

composition is substantially free of benzodiazepine microparticles, nanoparticles or combinationsthereof.

[057] In some embodiments, the benzodiazepine drug is selected from the group consisting of: alprazolam,
brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,
flurazepam, halazepam, midazolam, nordazepam, medazepam,nitrazepam, oxazepam, lorazepam, prazcpam,

quazepam, triazolam, temazepam, loprazolam, or any pharmaceulically-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

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

nanoparticles have an effective averageparticle size of less than about 5000 nm.

1058] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are selected

from the group consisting of: a-tocopherol, B-tocophcrol, y-tocopherol, 8-tocopherol, a-tocotrienol, B-

tocotricnol, y- tocotrienol, -tocotrienol, tocophersolan, any isomers thercof, 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 glycol group, which may be directly

covalently bonded to the tocopherol or may be linked to the tocopherol through a covalentlinking group, such

as a diacid. An exemplary synthetic tocopherol of this type is Vitamin E Polycthylene Glycol Succinate

(Vitamin E TPGS), although the personskilled in the art will be able to envision other synthetic tocopherols |
that have similar diacid and/or hydrophilic groups.

[059] In some embodiments, the one or morealcohols 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 | 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.

[061] 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 tocopherols or tocotrienols, or

any combinations thereof, in an amount from about 60% to about 75% (w/w). In some embodiments, the

carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any combinations

_ thereof, in an amount of about 70% (w/w). 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 onc 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).
[063] In some embodiments, the composition comprisesat 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,ortaste.

[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 enhanceris an 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, whichis
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incorporated herein by referencein 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 |4 carbons in length. The hydrophobic

alkyl can be branched and/orpartially 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 whenit 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, tridecyl, tetradecyl, pentadecyl, octadecy! 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, 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 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 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 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%

(w/v).

[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 of the patient. In

some embodiments, the therapeutically effective amount is from about | mg to about 20 mg of the

benzodiazepine. In some embodiments, the pharmaceutical composition is in a pharmaceutically-acceptable

spray formulation having volume fromabout 10 iL to 200 pL.
[066] In 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 of the composition comprises spraying at least a portion ofthe 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 after 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 of the composition to the second nostril.

[967] In some embodiments, the administration of the composition begins at any time before or after onset

of symptomsofa disorder which maybetreatable 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

amountof drug will depend uponthe patient, the indication andthe 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 of the modified value, e.g. “about” may in some embodiments mean + 20%, + 10%, +

5%, + 2%, or + 1%orless.

]070] 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/or

biological propertics.

{071] As used herein,the term, “isomer” includes molecules with identical chemical formulas, but between

which the arrangement of the molecules may vary. These varying arrangements mayresult in molecules with

identical chemical formulas but different chemical properties. By way of non-limiting example, propanol has

the chemical formula C3H,OH.It may be found as propan-1-ol, wherein the -OHis 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-2-ol

]072] 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. Often 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 generally

experience a different type of aura, which is unique to the patient; however auras maybeclassified as audible,

visual, olfactory or tactile sensations that usually, or at least often, precedes a patient’s experiencing a seizure.

(Notall patients who suffer seizures experience aura; however aura are not uncommon amongst those who

suffer the worst type of seizures, especially tonic-clonic seizures.)

{073] As used herein, the term “prevention” refers to a forestalling, including temporary forestalling, of the

onset of a disorder. In the case ofseizures, this can occur either with or without the benefit of a warning aura.

]074] 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.”

[075| As used herein, unless otherwise qualified, “a” and “an” can mean one or more.

[076| 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 of the invention.

[078[ 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. . .

{080[ 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, cither 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 benzodiazepine drugs, delivery of

higher concentrations of benzodiazepine drugs via the nasal route, faster attainment of therapeutic levels of

benzodiazepine in the blood plasma, avoidanceof the liver portal vein and concomitant avoidance offirst pass

effects and/or faster presentation of benzodiazepine drugto the brain.

[081] 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 of the present carrier system, which in some embodiments, provides an improvedability 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 avoidanceoffirst 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 of administration for of the present invention.

[083] 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 spasmsandrigidity, and the symptomsof drug withdrawal.
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[084] 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 ofseizure, and/or prevent occurrence or re-occurrenceofseizure.

]085] Alprazolam(8-chloro-6-phenyl-1-methyl-4H-1,2,4-triazolo[4,3-a][1 ,4]benzodiazepine).

cl —==N

[086] Alprazolam is a benzodiazepine drug having sedative, tranquilizing and muscle rclaxing propertics.It

is classified as an anxiolytic. Alprazolam has also been shownto 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 | to 8, preferably from 2 to 8,

and in some preferred embodiments about 4 to about 6 times per day. Alprazolammay be manufactured using

the process disclosed in United States patent 3,987,052, which is incorporated herein by reference in its

entirety.

]087} In some embodiments, alprazolam 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.
[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-occurrence 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 mayprevent occurrenceofscizure. In 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 maythus prevent the re-occurrence of seizure. In
addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with

alprazolam to provide an anticonvulsant or synergistic anticonvulsant effect.

]089] Alprazolam may also be administered by another person (e.g. an acquaintance or associate, a family

memberor a health care professional) to the patient while the patient is in a state of seizure. Thus, one of the

advantages of the 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 benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity of the scizure (e.g. general relaxation of the muscles, reductioninseizure-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 alprazolam

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

somecases less than about 5 minutes. The alprazolam 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.

[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 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 of the

onsetof seizure, either with or without the benefit of a warning aura.

[091] Diazepam(7-chloro-! -methyl-5-phenyl- 1,3-dihydro-2H-1,4-benzodiazepin-2-one)

| 6
N

Cl ——==N

[092] Diazepam is a benzodiazepine drug having sedative, tranquilizing and muscle-relaxing 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, howeverit

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 | 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 hercin 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 ofseizure, and/or preventoccurrence or re-occurrence ofseizure. 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 scizure. Even where protection against scizure 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

diazepamto provide a synergistic anticonvulsanteffect.

]095} Diazepam mayalso be administered by another person (e.g. an acquaintance or associate, a family

memberor a health care professional) to the patient while the patient is in a state of seizure. Thus, oneof the
advantages of the formulations according to the present inventionis 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 scizure (e.g. 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 scizure, reduction in the probability that the patient will expericnce 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 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.

[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 sui -

generis for cach patient, but may be classified as audible, visual, olfactory or tactile sensations that usually, or

typically, precedes a paticnt’s experiencing a scizure. 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
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seizure. Thus, in the context of this invention, prevention of seizure refers to a temporary forestalling of the

onset ofseizure, cither with or without the benefit of a warning aura.

[097] Flurazepam (7-chloro-5-(2-fluropheny1)-2,3 -dihydro-] -(2-(diethylamino)ethy])- 1 H-1,4-

benzodiazepin-2-one) .

LL)

cl \aeN

[098] 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

shownto be useful in the treatment of insomnia. The dosage of flurazepam varies by indication, howeverit is

expected that a therapcutic dose will be in the range of about 5 to 40, preferably about 20 to about 35 mg per

dose, from | to 8, preferably from 2 to 8, and in somepreferred 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 whichis incorporated herein by referencein its entirety.

[099] In some embodiments, flurazepam 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.

[0100] In some embodiments, flurazepam is used alone or in combination with another anticonvulsant drug

to treat scizure, 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 scizure is not absolute, administration of Murazepam

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 scizure. In some embodiments,

especially where the patient is prone to experiencing serial scizures or status epilepticus, administration of

flurazepam mayaid in interrupting the seizure cycle and may thus prevent the re-occurrence ofseizure. In
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addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with

flurazepam to provide a synergistic anticonvulsant effect.

[0101] 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 of the formulations according to the present invention is the ability to administer them in an acute

therapeutic environmentto 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 scizure (e.g. 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

scizure, an increase in the interval 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 of a therapeutically beneficial drug to a patient that docs

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 sai

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 nasa!

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 of a warning aura.

[0103] Lorazepam(7-chloro-5-(2-chloropheny])-3-hydroxy-| ,3-dihydro-2H-1,4-benzodiazepin-2-one)
oOH

N

OH

cl —==N

cl

[0104] Lorazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Lorazepam has also been shownto be useful in the

treatment of nausea. The dosage of lorazepam varies by indication, howeverit 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|to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Lorazepam may

be inanufactured 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

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations of the foregoing éffects.

[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

mayreduce or ameliorate the intensity of seizure and/or reduce or ameliorate the frequency of seizure. In

some embodiments, administration of lorazepam may prevent occurrence ofseizure. In some embodiments,
especially where the patient is prone to experiencing serial scizures or status epilepticus, administration of

lorazepam mayaid 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 (e.g. an acquaintance or associate, a family

memberor a health care professional!) to the patient while the patient is in a state of seizure. Thus, one of the

advantages of the formulations according to the present inventionis 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 (e.g. 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

scizure, 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 onsct 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 lorazepam 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.

[0108] Often scizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more aura

evenis that will be familiar to the patient or those familiar with the patient. These auras are practically sui

generis for each patient, but may beclassified as audible, visual, olfactory or tactile sensations that usually, or

typically, precedes a patient’s experiencing a scizure. 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. In some cmbodiments, suchintra-aural administration of benzodiazepine drug, for example by nasal

administration, will prevent or at least ameliorate the cffects (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 ofseizure, either with or without the benefit of a warning aura.

0109] Medazepam ((7-chloro-|-methyl-5-pheny|-2,3-dihydro-!H-|,4-benzodiazepine)

|
N

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 shownto 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 | mg per dose,
from | 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, whichis

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 amnesic

effect or combinations of the foregoing effects.

0112] In some embodiments, medazepam is used alone or in combination with another anticonvulsant drug

to treat scizure, protect against seizure, reduce or ameliorate the intensity of scizure, reduce or ameliorate the

frequency ofseizure, and/or prevent occurrence or re-occurrence of seizure. Medazepam maybe administered

by the patient or other person (such as a healthcare professional) while thepatient 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 mayprevent occurrence ofseizure. In some embodiments,

especially where the patient is prone to experiencing serial seizures or status epilepticus, administration of

medazepam mayaid 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.

JO113[ Medazepam mayalso be administered by another person (e.g. an acquaintance or associate, a family

member ora health care professional) to the patient while the patient is in a state of seizure. Thus, one of the
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advantages of the formulations according to the present inventionis 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 (e.g. 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

scizure, an increase in the interval between the current seizure and the next seizure. Thus, the medazepam

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 medazepam 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. |
]0114] Often seizures, particularly severe tonic ortonic-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 of the

onsetof seizure, either with or without the benefit of a warning aura.

]O115] Mexazolam (10-Chloro- | 1 b-(2-chloropheny!)-1,3,7, 1 1 b-tetrahydro-3-methyloxazolo[3,2-

d][1,4]benzodiazepin-6(5H)-one)

2=z

Cl

[0116] Mexazolam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Mexazolam has also been shownto be useful in the

treatment of nausea. The dosage of mexazolam varies by indication, howeverit is expected that a therapeutic

dose will be in the range of about 0.1 to about 10, preferably about 0.2 to about | mg per dose, from | 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

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations of the 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 ofseizure, 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 scizure 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 mayprevent 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-occurrence of seizure. In
addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with

mexazolamto provide a synergistic anticonvulsant effect.

{0119} Mexazolam mayalso be administered by another person (¢.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 of the

advantages of the formulations according to the presentinventionis the ability to administer them in an acute

therapeutic environment to treat the scizure 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 (e.g. general relaxation of the muscles, reduction in seizure-induced

anxiety experienced by the patient and a gencral 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 scizure and the next seizure. Thus, the mexazolam

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 mexazolam formulations of the invention, and in particular nasal

formulations, also provide convenient administration of a therapeutically beneficial drug to a patient that docs

not require intravenous drug administration or rectal drug administration.

[0120] 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 sai

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 scizure. 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 of the

onsetof seizure, either with or without the benefit of a warning aura.
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[0121] Midazolam (8-chloro-6-(2-fluoropheny])-1-methyl-4H-imidazo(1! ,5-a)benzodiazepine).

;-
N

cl —==—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 lowerthan

about 4, but is relatively insoluble in most aqueous solutions at neutral pH(e.g. about 6 to 8). Thusit 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 thal preparations of midazolam are particularly suitable for

nasa! 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

hydrofluorocarbon propellants, hydrocarbon propellants,etc.

[0123[ The dosage of midazolam varies by indication, howeverit 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 | 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

whichis 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 foregoingeffects.

[9125] 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 of seizure, and/or prevent occurrence or re-occurrence of seizure. Midazolam may be adininistered

by the patient or other person (such as a healthcare professional) while the patient is in a non-scizing 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. In

addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with

midazolamto provide a synergistic anticonvulsant effect. .
[0126] Midazolam mayalso be administered by another person (e.g. an acquaintance or associate, a family

memberor a health care professional) to the patient while the patient is in a state of seizure. Thus, one of the

advantages of the 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 (e.g. general relaxation of the muscles, reduction in seizure-induced

anxiety expericnced by the patient and a general impartation of a fecling of well-being to the patient),

reduction in the duration of the seizure, reduction in the probability that the patient will experience a repcat
seizure, an increase in the interval between the current seizure and the next seizure. Thus, the midazolam

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 midazolam 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.

[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 swi

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 scizure. 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, suchintra-duraladministration 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 of the

onset of scizure, either with or without the benefit of a warning aura.

[0128] Temazepam (7-chloro-1-methyl-5-phenyl-3-hydroxy-|,3-dihydro-2H-1,4-benzodiazepin-2-one)

\ 0
N

OH

Ci === N

-30-

AQUESTIVE EXHIBIT 1007 page 3414



AQUESTIVE  EXHIBIT 1007    page 3415

WO 2012/174158 PCT/US2012/042311

[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 | to about 50, preferably about 5 to about 30 mgper 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,

cach of whichis 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 of the foregoingeffects.

{0131] In some embodiments, temazepam is used alonc 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 occurrenceor re-occurrence of seizure. Temazepam may be administered

by the patient or other person (such as a healthcare professional) while the patient is in a non-seizingstate to

protect against seizure. Even where protection against scizure is not absolute, administration of temazepam

may réduce or ameliorate the intensity of scizure 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 mayaid in interrupting the seizure cycle and may thus prevent the re-occurrence ofseizure. In

addition to the benzodiazepines (such as diazepam), other anti-convulsant drugs may be combined with

temazepamto provide a synergistic anticonvulsanteffect.

[0132] Temazepam may also be administered by another person (e.g. an acquaintance or associate, a family

memberor a health care professional) to the patient while the patientis in a state of seizure. Thus, one of the
advantages of the 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 therapeuitic

effects that may be imparted by acute dosing of benzodiazepine anticonvulsants, such as nasal dosing, are:

reduction in the severity of the seizure (e.g. 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 of therapeutic benefit —

in some instances less than about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in

somecases 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 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 paticnt or those familiar with the patient. These auras are practically swi
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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 scizure. In some embodiments of the invention, the method

includes prompt administration of a preparation of a benzodiazepine drug according to the invention curing

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 of the

onset of seizure, either with or without the benefit of a warning aura.

Pharmaceutically Acceptable Salts

[0134] Benzodiazepines have the generally basic structure of formula1:

 

\ oR
N

7
a ‘

Re a

we _N
SR,

Rs’

Formula |

wherein R\-Rs are substituents. In particular embodiments, R; is an optionally substituted alkyl or forms a ring
with Ry, Ro is a halogen (e.g. Cl, Br), R3 is optionally substituted ary] (e.g. 2-Chloro or 2-Fluorophenyl), Rsis

Hor OH, Ry and R,’ together form a carbonyl (C=O) with the carbon to which they are attached or Ry and R,

form an optionally substituted heterocyclic ring with the diazepam ring atoms to which they are respectively

attached; R;’ and Re together form a double bond or may be combined to form an optionally substituted

heterocyclic ring along with the diazepam ring atomsto 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.

]0135] Pharmaccutically acceptable mineral acids include HCl, H2SO,, H2SQ3, H3PO4, H3PO;, 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: 1-hydroxy-

2-naphthoic acid, 2,2-dichloroacetic acid, 2-hydroxyethanesulfonic acid, 2-oxoglutaric acid, 4-

acetamidobenzoic acid, 4-aminosalicylic acid, acetic acid, adipic acidascorbic acid (L), aspartic acid (L),

benzenesulfonic acid, benzoic acid, camphoric acid (+), camphor-10-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, ethanesulfonic acid, formic acidfumaric acid,

galactaric acid, gentisic acid, glucoheptonic acid (D), gluconic acid (1D), glucuronic acid (D), glutamic acid,
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glutaric acid, glyccrophosphoric 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-1,5-disulfonic

acid, naphthalene-2-sulfonic acid, nicotinic acid, nitric acid, oleic 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, toluencsulfonic acid (p) and undecylenic acid. Other

pharmaceutically acceptable acids may be pharmaceutically acceptable acidic (anionic) polymers or

pharmaceutically acceptable amphoteric polymers. Oneskilled 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 someorall

of the added acid be an active pharmaceutical ingredient in its own right.

[0136] In some embodiments, the invention provides nasal compositions comprising one or more acidic

pharmaceutically active ingredients. Itis considered well within the ordinary skill in the art to determine

which of the compoundssct for the above are acidic. Such compounds may be prepared as base additionsalts,

e.g. by the addition of one or more mincral bases (e.g. NaOH, KOH, NaHCQ3, NazCQ3, NH3) or organic

bases. It is considered within the skill in the art to choose a pharmaceutically acecptable base.

]0137] Known benzodiazepine compounds have anxiolytic, 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 of the occurrence or re-occurrenceofseizure. In this regard, treatment of seizure includes cessation

of an ongoingseizure, reduction in the severity of an ongoing seizure, reduction in the duration of an ongoing

seizure. Protection against seizure includes forestalling an oncoming seizure.

Carrier System

]0138] Vitamin E is a class of fat soluble methylated phenols. There are at least eight naturally-occurring

compounds that comprise this class: a-tocopherol, B-tocopherol, y-tocopherol, 8-tocopherol, a-tocotrienol, B-

tocotrienol, y- tocotrienol, and 8- tocotrienol, all of which may be used in the compositions and methods of the
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 of the natural or synthetic tocopherols, tocotrienols,

any isomers thereof, any esters thercof, any analogs or derivatives thereof, or any combinations thereof.

4
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a-tocopheral

[0139| 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’sdisease.

[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 maybe 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 Icave an oily film on the surface of the
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.

{0142| Lower alky! alcohols are those with six or fewer carbon atoms. Thus, any ofethanol, propyl! alcohol,

butyl!alcohol, pentanol, benzyl alcohol, any isomers thereof, or any combinations thereof can be used.

{0143} Loweralkyl! glycols are those with six or fewer carbon atoms. Thus, any of ethylene glycol, propylene
glycol, butylene glycol, pentylene glycol, any isomers thereof, or any combinations thereof can be used.

Additional Excipients

]0144} In some embodiments, a composition comprises at least 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 penctration 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 referencein 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/orpartially 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 alky! glycosides that may be employed

include octyl-, nonyl-, decyl-, undecyl-, dodecyl, tridccyl, 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, 10, 12, 14, 16, 18 or 20 carbon atoms. Specific

excipients that may be employed in a nasal composition according to the invention include alkylsaccharideis
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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 of the invention include those marketed under the name Intravail® by Aegis Therapeutics, LLC,

San Diego, CA. Other alkyl glycosides may be selected from those having a hydrophile-lipophile balance —

(HLB) number of from about 10-20, especially about 11-15. The HLB number may be determined asset 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 alky! 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 benzodiazepine drug, while at the same time not significantly irritating the nasa!

mucosa. In some embodiments, the amountof alkyl glycoside in the compositionis in a range of about 0.01%

(w/v) to about 1% (w/v). In some embodiments, the amount of alkyl glycoside in the compositionis 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).

[0145] 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 compoundis 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 of good model |

test and determining whether the uptake of the drug is enhanced to a clinically significant degree. The

enhancer should not produce any problemsin terms of chronic toxicity because in vivo the enhancer should be

non-irritant and/or rapidly metabolized to a normalcell constituent that does not have any significant irritant
effect.

[0146| In| some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidyleholine obtainable from egg or soy lecithin. Other lLysophosphatidylcholines 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 (e.g. palmitoyl-dl-

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 membranefluidity and permeability are appropriate such as

enamines (e.g. phenylalanine enamine of ethylacetoacctate), malonates (e.g. dicthylencoxymethylene

malonate), salicylates, bile salts and analogues and fusidates. Suitable concentrations are up to 20% (w/v).

[0148] 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

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

alkyl glycosides; and one or morealcohols or glycols, or any combinations thereof, in an amount from about
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10% to about 70% (w/w), in a pharmaccutically-acceptable formulation for administration to one or more

nasal mucosal membranes ofa patient. In some embodiments, the alkyl glycoside is an Intravail® brand alkyl

glycoside. In some embodiments, the alkyl glycoside is dodecyl maltoside, tetradecy] 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

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 glycoside is a combination of two or more of dodecyl

maltoside, tetradecy] 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 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 amount from about 10% to about 70% (w/w), in a

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

patient. In some embodiments, the alkyl glycoside is an Intravail® 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. In some embodiments, the alkyl glycoside is tetradecy! 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 glycoside is a combination of two or more of dodecyl maltoside, tetradecy! maltoside, sucrose

dodecanoate, sucrose monostearate, or sucrose distearate.

Mucosal Membrane Preparations

]@150] Mucosal membranepreparations are generally administered in metered sprays having volumes ofless

than 250 WL, 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 wL per dose usually exceeds the absorption
capacily of the membranes. This results in a large portion of the pharmaceutically-active ingredient being lost.

]0151] The dosage volume of preparations, in particular nasa! preparations, preferably ranges from 25 to 100
uL. Volumes in excess of the aforementioned ranges may bypass the sinuses and flow downthe back ofthe

throat where the excess is swallowed.

Alprazolam

]0152] The dosage of alprazolam varies by indication, howeverit is expected that a therapeutic dose will be

in the range of about0.5 to about 4, preferably about | to about 2 mg per dose, from | 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 tL. 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 mayvaryby indication, however it is expected that a therapeutic dose will be

in the range of about | to about 20, preferably about 2 to about 10 mg per dose, from| 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 referencein its entirety.

[0155} As a nasal formulation, diazepam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, diazepamis administered in 50 to 150 pL, especially about 100 utL, 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 about5 to 40, preferably about 20 to about 35 mg per dose, from | 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 whichis incorporated herein by

referencein its entirety.

[0157] As a nasal formulation, flurazepam may be administered in 25 to 250 wL metered sprays. In some

preferred embodiments, flurazepamis administered in 50 to 150 pL, especially about 100 pL, metered sprays.
Lorazepam

[0158] 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 10, preferably about 0.2 to about 1 mg per dose, from | 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.

{0159}| As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, lorazepamis administered in 50 to 150 pL, especially about 100 utL, metered sprays.

Medazepam

[0160}| The dosage of medazepam varies by indication, howeverit is expected that a therapeutic dose will be

in the range of about 0.1 to about 10, preferably about 0.2 to about | mg per dose, from | 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 pL metered sprays. In some

preferred embodiments, medazepam is administered in 50 to 150 pL, especially about 100 pL, metered sprays.

Mexazolam
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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 of about0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from| 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 wL metered sprays. In some

preferred embodiments, mexazolam is administered in 50 to 150 pL, especially about 100 yL, metered sprays.

Midazolam

{0164] 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 10 mg per dose, from | 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, cach of

whichis 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 pL, especially about 100 j1L, metered sprays.

Temazepam

[0166] The dosage of temazepam varies by indication, howeverit is expected that a therapeutic dose will be

inthe range of about | to about 50, preferably about S to about 30 mg per dose, from | 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 referenceinits entirety.

]0167] As a nasal formulation, temazepam may be administered in 25 to 250 uh metered sprays. In some

preferred embodiments, temazepam is administered in 50 to 150 pL, especially about 100 pL, 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 once or more

benzodiazcpine 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-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-acceptable salts thereof in 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 aboul 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 thercof.

[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 mguntil achievementofthe desired
result, Otherdosage 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.

[0171] In some embodiments of the method, the dosage volume ranges from about 10 iL to about 200 pL. In

some embodiments, the dosage volume ranges from about 20 HL to about 180 uL. Further, some embodiments

disclose a dosage volumeofabout 50 wL to about 140 uL. In some embodiments, the dosage volumeis 50 pL,

75 wl or 100 wL per nostril.

Formulation Process

{0172} In some embodiments, the composition for nasal administration is substantially free of

benzodiazepine microparticles, 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 mixtureis stirred and heated until the one or more benzodiazepinedrugs
dissolve or are substantially dissolved. Next, the one or more alcohols or glycols, or any combinations thercof,

are added to the composition. This compositionis stirred until a less viscous compositionis 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 (42°C), adding alkyl glocoside and mixing

until the alkyl glycoside is dissolved and the solution is homogenous, adding benzodiazepine (e.g, diazepam)

while maintaining the mixture at about 45 °C, cooling the solution to about 25°C (42°C) and adding ethanol

(Q.8.) 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, flurazcpam, halazepam, midazolam, nordazcpam, medazepam,

nitrazepam, oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any

pharmaceutically-acceptable salts thereof, and any combinations thereof.

[0174] NRL-1 Quantitative Composition. In some embodiments, the formulations are for nasal

administration.
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Solution ConcentrationComponent|-——__SelutiomConcentration
50 mg/mL 75 mg/m 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

Intravail A3® 0.25 mg 0.25 mg 0.25 mg

Dehydrated ethanol q.s. to 100pL q.s. to 100puL q.s. to 100HL

[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, sel f-sterile or both.

[0176] In some embodiments, the benzodiazepine drug is formulated as a microparticulate and/or

nanoparticulate suspension of the benzodiazepine. Preparation of microparticulate and nanoparticulate

benzodiazepine may be accomplished by methods such as milling, etc. Such methods are known to those

skilled in theart.

[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 DiazepamB (lowpressure) 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 pre-selected mean particle diameter, which in some

embodiments is greater than 2000 nm. In some embodiments, the excipients are prepared according to the

second columnin 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 Intravail™ (alkyl glycoside) to the mixture and mixing until the newly

added ingredients are dissolved, and finally cooling the mixture, 2g. to 25°C + 2°C. The excipients can then

be combined with Micronized Diazepam A and Micronized Diazepam B and mixed vigorously to disperse the

micronized Diazepam to form the suspension. Next, povidone is added to the mixture, which is mixed until

the povidoneis fully dissolved. Finally, the suspension is brought to its final target weight with purified water

and mixed well to achieve homogencity. The final product can then befilled into suitable containers. In some

embodiments, 3 mL maybefilled 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 benzodiazepines, such as alprazolam, brotizolam,

chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil, flurazepam,

halazepam, midazolam, nordazepam, 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 10 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,
[0179| In some embodiments, the benzodiazepine drug is formulated as a solution. It is considered an aspect

of the 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 .
eel) and synthetic modifications thereof, enkephalins, LHRH and analogues (Nafarelin, Buserelin, Zolidex),

GHRH(growth hormonereleasing hormone), nifedipin, THF (thymic humoral factor), CGRP (calcitonin gene

related peptide), atria! natriuretic peptide, 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, 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, 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.

(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. phenobarbitol, primidone, methylphenobarbital, metharbital and barbexaclone); bromides

(such as potassium bromide); carbamates (such as felbamate); carboxamides (such as carbamazepine and

oxcarbazepine); fatty acids (such as valproic acid, sodium valproate, and divalproex sodium, vigabatrin,

progabide, tiagabine); fructose, topiramate, Gaba analogs (e.g. gabapentin and pregabalin); hydantoins (c.g.

ethotoin, phenytoin, mephenytoin and fosphenytoin); oxazolidincdiones (such as paramethadione,

trimethadione, ethadione); propionates (e.g. beclamide), pyrimidinediones (e.g. primidone), pyrrolidines (c.g.

brivaracetam, levetiracetam and seletracctam); succinimides (e.g. ethosuximide, phensuximide and

mesuximide); sulfonamides (e.g. acetazolamide, sulthiame, methazolamide and zonisamide); triazines (such
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as lamotrigine); urcas (such as pheneturide, phenacemide),; 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 chlorhexidine hydrochloride, hexylresorcinol, dequaliniumchloride and

ethacridine; 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, colchicine, and

probenocid; enzymatic anti-inflammatory agents such as chymotrypsin 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 isoproterenol 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 suchas stabilizers, coloring agents, pHadjusters, buffering agents, preservatives such

as agents which may prevent degradation, wetting agents, and flavoring agents mayalso be present. Examples

of coloring agents include B-carotene, Red No. 2 and Blue No. t. Examples of preservatives include stearic

acid, ascorbyl stearate and ascorbic acid. Examples of corrigents 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 matcrial which acts to increase absorption across the

mucosa and/or increases bioavailability. In some embodimerits, such materials include mucolytic agents,

degradative enzyme inhibitors and compounds which increase permeability of the mucosalcell membranes.
Whether a given compoundis 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 problemsin termsof 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.
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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 (e.g. palmitoyl-dl-

carnitine-chloride) is an alternative. In some embodiments,a suitable concentration is from 0.02 to 20% (w/v).

|9186} 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 (whichis incorporated

herein by reference). Also agents that modify the membrane fluidity and permeability are appropriate such as

enamines (¢.g. phenylalanine enamine of ethylacctoacctate), malonates (c.g. diethyleneoxymethylenc

malonate), salicylates, bile salts and analogues and fusidates. 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, peptidaseinhibitors 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, loupeptin, pepstatin A, phisphoramidon, H-Thr-(tBu)-Phe-Pro-OH, aprotinin,:
kallikrein, chymostatin, benzamidine, chymotrypsin and trypsin. Suitable concentrations are from 0.01 to 10%

(w/v). The personskilled in the art will readily be able to determine whether an enhancershould be included.

Administration

[0188] In some embodiments, the administration of the composition comprises administering at least a

portion of the therapeutically effective amount of the composition onto at least one mucosal membrane. In

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 of the composition comprises spraying at least a portion of the therapeutically effective amount

of the composition into cach nostril. In some embodiments, the administration of the composition comprises

spraying a first quantity of the compositioninto the first nostril, spraying a second quantity of the 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 pre-selected time

delay, administering at least a fourth quantity of the composition to the second nostril.

Alprazolam

{0189| The dosage of alprazolam varics by indication, howeverit is expected that a therapeutic dose will be

in the range of about 0.5.to about 4, preferably about | to about 2 mg per dose, from| 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 referencein its

entirety.
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{0190] 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 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 secondnostril. 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 I 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 of drug downthe back of the throat.

Diazepam

JO191] The dosage of diazepam mayvary by indication, howeverit is expected that a therapeutic dose will be

in the range of about | to about 20, preferably about 2 to about 10 mgper dose, from | 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 referencein its entirety.

]0192] As a nasal formulation, diazepam may be administered in 25 to 250 pL metered sprays. In some

preferred embodiments, diazepamis 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 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 timeinterval, 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 downthe back of the throat.

Flurazepam

[0193] 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 | 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 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 paticnt. In some embodiments, there is a time increment of from several seconds to 5

minutes, preferably about 10 seconds to about | 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 cach 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 backof the throat.

Lorazepam —

[0195] The dosage of Lorazepam varies by indication, howeverit is expected that a therapeutic dose will be

in the range of about 0.1 to about 10, preferably about 0.2 to about | 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 referencein its

entirety.

[0196] As a nasal formulation, lorazepam may be administered in 25 to 250 pL metered sprays. In some
preferred embodiments, lorazepam is administered in 50 to 150 pL, especially about 100 jiL, 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 cach 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 downthe back ofthe throat.

Medazepam

[0197] 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, prefcrably about 0.2 to about | mg per dose, from | 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 wL metered sprays. In some

preferred embodiments, medazepam 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

sprayis applied to a second nostril. In some optional embodiments, a third metered spray is appliedto 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 | 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 timeinterval, allows administration of

afull therapcutic dose in increments small enough to permit full absorption of the benzodiazepine drug into

the blood stream and avoid loss of drug downthe back of the throat.

Mexazolam

0199] The dosage of mexazolam varies by indication, howeverit is expected that a therapeutic dose will be
in the range of about 0.1 to about 10, preferably about 0.2 to about | mg per dose, from ! 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

referencein its entirety.

[0200] As a nasal formulation, mexazolam may be administered in 25 to 250 wL metered sprays. In some

preferred embodiments, mexazolam 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 thefirst

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 | 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 cach nostril, optionally separated by a timeinterval, allows administration of

a full therapeutic dose in increments small enoughto permit full absorption of the benzodiazepine drug into
the blood stream and avoid loss of drug downthe back of thethroat.

Midazolam

[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 10 mg per dose, from | 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 pL metered sprays. In some

preferred embodiments, midazolam is administered in 50 to 150 pL, especially about 100 wL, 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 thefirst

nostril. In some embodiments, a fourth metered spray is applied to the second nostril. In some embodiments,

additional metered sprays are applicd 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 | 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 cach 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 downthe back ofthe throat.

Temazepam

|0203] The dosage of temazepam varies by indication, howeverit is expected that a therapeutic dose will be

in the range of about | to about 50, preferably about 5 to about 30 mg per dose, from | to 8, preferably from 2

to 8, and in some preferred embodiments about 4 to about6 times per day. Temazepam may be manufactured

using the process disclosed in United States patent 3,340,253 or 3,374,225, cach of which is incorporated

herein by referencein its entirety.

[0204] As a nasal formulation, temazepam maybe administered in 25 to 250 Ll metered sprays. In some

preferred embodiments, temazepam is administered in 50 to 150 wL, 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 secondnostril. 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 applicd 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 | 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 bya 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 of thethroat.

|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 of the 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 diazepamis 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 | puff from any nasal delivery device (1 puff at 5.0 mg/puff (5.0 mg/0.1 mL and

0.1 mL/puff)) every 5 minutes until cessation of the seizure. However, it can be given as | puff per nostri! in

each nostril (2 puffs at 2.5 mg/puff (5.0 mg/0.1 mL and 0.05 mL/puff)) every 5 minutes until cessation of the

seizure. The composition according to this exampleis set forth in the following table.

Table 1-1

5.0 mg/0.1mL Diazepam

70.0 mg a-tocopherol

0.1} mL ethanol (qs ad to 0.1 mL)

Example 2

[0208] A pharmaccutical composition comprising diazepamis 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 scizure has begun. If the patient is

seizing, it is administered as 1 puff from anynasaldelivery device (1 puff at 2.0 mg/puff (2.0 mg/0.1 mL and

0.1 mL/puff)). If the seizure fails to stop another dose may be administered after 5 minutes. However, it can

be given as | puff per nostril in each nostril (2 puffs at 1.0 mg/puff (2.0 mg/0.1 mL and 0.05 mL/puff)). If the

seizure fails to stop another dose may be administered after 5 minutes. The composition according to this

exampleis sct forth in the following table.

Table 2-1

2.0 mg/0.1mL Diazepam

70.0 mg a=tocophcrol

0.1 mL ethanol (qs ad to 0.1 mL)

Example 3 — Formulation of DiazepamSolutions

0209] 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
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homogeneous mixture is formed, adding the benzodiazepine drug to the homogencous mixture, heating and

mixing the ingredients until the benzodiazepine 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.

[0210| 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 ta 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 homogencity. The solution was then sampled for in-process testing and packaged in 3 mL amber glass

 

vials.

Table 3-1: Diazepam Solutions ~ 70 mg/mL

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 | mL q.s. to 1 mL

{0211] Additional solutions of diazepam at varying concentrations are made in a similar manner, by varying
the amount of diazepam andthe relative amounts of Vitamin E and ethanol. Other benzodiazepine solutions

are made by substituting one or more benzodiazepines for diazepam. Other ingredients, such as alky!
glycoside, can be added at a suitable step in the process (e.g. before or concurrently with the addition of

benzodiazepine).

Example 4 -—- Formulation of Diazepam Suspensions

[0212] In gencral, benzodiazepine suspensions are formulated by micronizing benzodiazepine and combining

the benzodiazepine witha carrier. The carrier is prepared by combining one or more lower alcohols or glycols

with water, adding a natural or synthetic tocopherol or tocotrienal, heating the mixture until the tocopherol or

tocotrienol is dissolved, adding one or more parabens and mixing until the parabensare 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 toits 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 33: a large particle size prepared by low pressure micronization. The carrier was prepared by combining
propylene glycol USP and purificd water USP, then adding Vitamin E Polyethylene Glycols Succinate NF,

then mixing and heating the combined ingrcdients 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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6

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 amberglass bottles.

Table 4-1: Diazepam Suspension Formulations

   
 
 

Component Suspension 03 Suspension 01

(200 mg/ml. Diazepam) (100 mg/mL Diazepam)

Concentration (mg/mL) Concentration (mg/mL)

Diazepam USP 200.00

Vitamin E Polyethylene Glycol|100.0

 
 

  
  

 

Succinate NF

Methylparaben NF 2.0

5Propylparaben NF 0.

Propylene Glycol] USP 100.0 100.0 
 
 
  Povidone USP/NF 25.0

Purified Water USP/EP

25.0

  
 

 
q.s. to] mL q.s. to | mL

 
[0214] Additional suspensions of diazepam at varying concentrations are made in a similar manner, by

varying the amountof 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 ofthe carrier, or may be added to the suspension mixture concurrently with or after addition of

the povidone.

Example 5 -- Stability of DiazepamSolutions and Suspensions

[0215] Solutions 00 and 02 (Example 3) and Suspensions 01 and 03 (Example 4) were set up onstability 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 1 with their corresponding Particle Sciences initial sample control
numbers.

Table 5-1: Summary of PSI sample control numbers

25°C/60% RH|30°C/65%RH|40°C/75% RH

Solution 00 — 70 083101.01 083101.02 083 101.02

mg/ml solution, 65%
Vitamin E

Solution 02 — 70 083102.02 083 102.03

mg/ml solution, 80%
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083103.01 083 103.02 083 103.03Suspension Q1 - 100
mg/ml suspension

Suspension 03 - 200 083104.01 083 104.02 083104.03
mg/ml suspension

[0216] 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>.

[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, |-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.

[0218] In general, all of the assays and the other results are similar to the initial data, with the exceptions of

diazepam related compoundsA and 33.

[9219[ 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 $-2: Summary of related compound A T6M results

Solution/Suspension # 25°C/60% RH 30°C/65% RH 40°C/75% RH

Solution 00 Meets 0.058% 0.051%specification

 

Meets Meets MeetsSolution 02 ae tas tas
specification specification specification

0.038% 0,046% 0.157%

Suspension 03 0.019% 0.029% 0.081%
0220] Related compoundBis also increasing with time and temperature, and nowfails specification of NMT 0.1% at[ Pp 8 p , Pp

 
40°C condition for both suspension and one solution formulation. Only formulation 2602 meets all impurity

specifications.

Table 5-3: Summaryof related compound B T6M results

Solution/Suspension # 25°C/60% RH 30°C/65% RI

Solution 00 Meets Meets 0.398%
specification specification

Solution 02 Mects Meets Meets
specification specification specification

Suspension 01 Meets: Meets: 0.289%
specification specification

Suspension 03 Mects Meets 0.123%
specification specification

Table 5-4: Summary of Solution 00 results

 
40°C/75% RH

   
   

! } 3 3 3 6 6 6
mont mont|mont mont mont|mont mont mont

Solution 00, h h h h h h h h
70mg/ml, 30°C/ d0°Cy|25°C/ «-30°C/ «40°C|25°C/=30°C/=40°C65%
Vitamin E 65 75 60 65 75 60 65 75

° . ( "Aik le “WR AR wR NAR %~R IR
Specifications : H H Hi H H tl} H Ui
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Description

Identification
-—UV

Assay
Diazepam
(%)

Impuritics
(%)"

Nordazepam

Related

Compound B

Related

Compound A

Unknown

Total

Microbial
Limits

Fill weight
(g)

Fill volume

(ml)

Spray
delivered

cH)

Average
Spray
Content (%)

Viscosity
(Pa*s)

Yellow to

orange
solution

Conforms to
reference

std. UV and
RT

90.0 to
110.0%

NMT 0.3%

NMT0.1%

NMT0.01%

NMT0.1%

NMT1.0%

Meets USP

{61}

report results

report results

report results

report results

report results

Amber
solution

Ambe
r

soluti
on

Ambe

soluti

r

on

100.4

0.12

Ambe

soluti

Ambe
r

soluti
on

99.4

0,12

PCT/US2012/042311

Ambe Ambe
r r

soluii— soluti
on on

0.013

0.098

0.058

0.066

0.2

not
tested

had

1.195

not

tested

noi

tested

0.11

 
“) LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQarereported in this table for

trending purposes.

Solution 02,
70meg/ml,

638%
Vitamin E

Description

Specifica
-tions

Yellow
to

orange
sol’n

Initial

Table 5-5: Summary of Solution _02 results

1
month
25°C/

60
“RIT

Amber
sol’n

I
month
30°C/

65
"WRU

Amber
soln

1
month
40°C/

75
"RI

Amber
soln
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3
month
25°C/

60
%RH

Amber
sol’n

3
month
30°C/

65
%REH

Amber
sol’n

AQUESTIVE

Amber
sol’n

 
6 6 6

month month month
25°C/==—30°C/=40°C

60 65 75
*RH %W?RH  %RH

Amber
sol’n
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Con-
forms to
reference

e

Identificatio std. UV

n—-UV and RT pass N/A NA N/A N/A N/A N/A N/A N/A N/A

Assay
Diazepam 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 NMT

Compound 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 1.4135 1.117 1.128 1.123 L.th6 1.133 1,137 1.124 1.133 1.127

Fill volume report
(m1) results|1.184|1.165 L477) 1.172 1.164 1.182 1.186|1.172 1.183 1.176

Spray ,
| delivered report . . not

(ul) 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
(Pa*s) results 0.69 0.68 0.64 0.68 0.63 0.65 0.64 0.61 0.55 0.56
(1) LOQis approximately 0.006%, LOD is approximately 0.002%. Results below LOQ are reported in this table for

  

trending purposes.

Table 5-6: Summary of Suspension 01 results

3 6
1 3 mont 6 6 mon

1 month month month month month month th
Suspensio 25°C/60=30°C/6 25°C/60 30°C/6 25°C/6  -30°C/6— 40°

nol, “RH 5 5 0 5 C/75
° “RII 0 : ° o 0100 “RH %RH ”~RH ”*RH %R

mg/m] Specifications H

Cloudy to|White i i pale
white dispasi|White ispasi|White ispasi yellow

solution m dispersion dispasion cisparsio

Description
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Conforms to
reference

std. UV and
RT

 
 

 Identificat
ion -—UV 
 
 

Assay
Diazepam
(%)

Impurities
(4)

Nordazepam

Related

Compoun
dB

Related

Compoun
dA

 
 

90.0 to
110.0%
 
 

  

    
  NMT0.3%

 
    
  

NMT0.1%

 

    

 
 
 

NMT0.01%

NMT0.1%

NMT1.0%

Unknown  

 
 
 

Total

 

 
 

Methylpar
 
  

  
 
 

 
 

aben 80.0%-

(%) 115.%

Propylpar .
aben 80.0%

 (%) 115.0%

Meets USP

{61}

Microbial
Limits

Fill

weight (g)

Fill
volume

(ml)

Spray
delivered

(ut)

Average
Spray
Content

(%)

Viscosity
(Pa*s)

 
   
 
 

  
  report results

  
 
 

  
  report results

  
 
 
  report results

  
 

 
  report results

   
  report results

lrending purposes.

Pass

102.8

ND

ND

ND

0.008

0.0

97.7

100.2

Pass

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

1.196

133.2

94.2

0.0098

N/A

100.9

ND

ND

0.02

0.008

0.0

92.1

92.2

N/A

252

1.196

126

91.)

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

89.9

0.009
0
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not
101.5 100.4 101.8 tested

0.0092 0.0093 0.0082 0.0080

(1) LOQ is approximately 0006%, LODis approximatelyo.002%. Results below LOQ are reported in this table for
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Table 5-7; Summary of Suspension 03 results

 

  

6

! 5m 6m
1 month month 3 month month 6month month 40°

Suspensi 25°C/60 30°C/6 25°C/60=330°C/6 25°C/60=30°C/6 C/T
on03 %RH 5 %RH 5 %RH 5 5’ 9a, . 0, . a .

Specificati % RE “RH YM RH OR
ons tnitial H

Descrinti , ite Whi pale yell
on P Cloudy to|White White—disp White te yellow ow

white dispersio White dispasio aio White dispesio disper|_White dispasio—disper
dispersion a dispersion n n dispersion n sion|dispasion n ston
Conforms

to

Identific reference
ation — std. UV N/
UV and RT Pass N/A N/A A N/A N/A N/A NA N/A N/A

Assay

Diazepa .
m 90.0 to 101 103. 100.

(%) 110.0% 100.7 101.2 98.9 6 102.6 103.6 ! 100.5 98.9 1

Impuritie
5 (%)™.
Nordaze NMT .

pam 0.3% ND ND ND ND ND ND ND ND ND ND

Related ;
Compou NMT 0.02 0.12

nd B 0.1% ND ND ND ND 0.002 ND 3 0.002 0.008 3

Related :

Compou NMT 0.0 0.03 0.08
ndA 0.01% ND 0.005 0.01 17 0.017 0.012 9 0.019 0.029 I

Unknow|NMT 0.0 0.00 , 0.00
- on 0.1% 0.008 0.008 0.008 08 0.008 0.008 8 0.008 0.007 8

NMT
Total 1.0% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.2

Methylp
araben 80.0%- 99. : 101. 102.

(%) 115.% 93.4 100.1 93.8 7 101.5 101.6 2 103.5 97.2 J

Propylpa .
raben 80.0% 98.

(%) 115.0% 95.6 100.2 94 4 100.1 101.3. 99.2 97.1 91.9 95.9
nol

Microbia Meets N/ not teste

| Limits USP {61} Pass N/A N/A A N/A N/A N/A pass tested d

Fill ‘

weight report 1.2 1.27 1.26
(g) results 1.276 1.28 1.259 72 1.279 1.279 6 1.280 1.262 0
Pill ,

volume report . | 1.18 1.17
(ml) results 1.186 1.19 1171 83 1,19 1.19 7 1.190 1.173 2
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Spray
delivered

(ul)

Average
Spray
Content

(%)

119
134.3 9

not

tested
report
results 137.4 139.3

report 86.
results 97.3 7

0.0
0.017 19

not

98.6. 102.3 tested

Viscosity
(Pa*s)

(1) LOQ is approximately 0.006%, LODis approximately 0.002%. Results below LOQare reportedin this

report
results

 
0.017 0.016 0.016 0.013

table for trending purposes.

Table 5-8: Solution 00 25°C/60% RH spray content uniformity results

Sample

CoOoYNDnnH&|NY
Average

St. Dev.

% RSD

Weight

Collected, g

0.13061

0.13217

0.12365

0.12761

0.14702

0.13414

0.12959

0.12367

0.13367

0.13135

0.0070

5.35

Weight

Actuated, g

0.13259

0.13451

0.13332

0.13072

0.15216

0.13702

0.13384

0.14603

0.13425

0.13716

0.0071

5.20

Diazepam

Recovered, mg

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

Hnvn&WwWWY

Weight

Collected, g

0.14139

0.14731

0.14489

0.14237

0.12188

0.12756

Weight

Actuated, g

O.1SIT1

0.15146

0.14684

0.14873

0.13415

0.13047
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Diazepam

Recovered, mg

10.57237

11.6283 |

10.94206

11.94883

9.78103

9.78347

% Diazepam

Recovered

107.88

118.66

111.65

121.93

99.81

99.83
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7 0.13549 0.13841 10.4522] 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% RHspray content uniformity results

 

Weight | Weight Diazepam % Diazepam

Sample Collected, g Actuated, g—Recovered, mg Recovered

l 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 99.9)

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% RHspray content uniformity results

Weight Weight Diazepam “| Diazepam
Sample—Collected, g Actuated, g=Recovered, mg Recovered

I 0.12336 0.12563 9.02005 92.04

2 0.05723 0.05792 9.43076 96.23

3 0.13554 0.13908 9.93829 101.4]

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

% RSD 20.45 20.57 3.31 3.31

Table 5-12: Suspension 01 25°C/60% RHspray content uniformity results

Weight Weight Diazepam “* Diazepam

Sample—Collected, g Actuated, g Recovered, mg Recovered

   

] 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. Dey. 0.0070 0.0074 0.6602 4.7154

% RSD 5.03 5.18 4.63 4.63

Table 5-13: Suspension 01 40°C/75% RH spray content uniformity results

Weight Weight Diazepam % Diazepam

Sample Collected, g Actuated, ¢ Recovered, mg Recovered

] 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 1434944 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 5-14: Suspension 03 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Disazepam

Sample Collected, g Actuated, g Recovered, mg Recovered

l 0.13604 0.13897 25.93418 92.62

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 92.10°

5 0.15352 0.15493 26,60721 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: Suspension 03 40°C/75% RHspray content uniformity results

Weight Weight Diazepam % Disazepam

Sample Collected, g Actuated, g=Recovered, mg Recovered

l 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 0.1454] 28.50133 101.79
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«

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
dodecy] 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! glycoside may then be put up on stability as described in

Example 5, mutatis mutandis.

Example 7

[0222[ The solutions and suspensions of Examples 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

of a 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 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 0.1 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 of the blood samples. After at least a one day washout period,

each animal is administered, intranasally, an amount of a solution or suspension as described in Examples 3, 4

and 6. Bloodis collected immediately before administration and at substantially the same specific time points

as the 1V dose post-administration. Pharmacokinetic 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.

J0223} Toxicity is assessed by known means.In particular, histological samples are collected from the nasal

mucosal tissues of the test animals. Other toxological methods are optionally employed as well.

Example 8

[0224| 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 ofa 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 agentis detected
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at selected time points after 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 analogousresult 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 |V 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 after administration. Plasma blood levels of the drug are assayed for each of the blood

samples. After at least a one day washoutperiod, 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. Pharmacokinetic 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 of the solution and/or suspensionis evaluated
based uponthe animal’s responseto 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 of the drug.

Example 11

[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 inthe 100 mg/mL diazepam solutionare set

forth in Table | 1-1, below:

Ingredient Concentration
(% (w/v)

Diazepam 10.00 % (w/v)
a-tocopherol” 56.47 % (wiv)
Ethanol (dehydrated) —_q.s. ((~18.07) % (w/v))
Intravail A3"* 0.25 % (w/v)
Benzy! alcohol 10.50 % (w/v)
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*Vitamin E, **Dodecyl maltoside

[0228] A batch of solution of Table 11-1 was prepared and subjectedto stability testing at 25°C/60% R.H.for

 

12 months. The following table provides stability determinations for this batch at initial, 3 month, 6 month

and 12 month timepoints.

Initial % Label Claim (100 1 Month 3 Month
me/mL

Appearance Pale amber to ambersolution Ambersolution|Amber solution Ambersolution Diazepam % 99.1

Label Claim

j0229] A batch of solution of Table 11-1 was prepared and subjectedto stability testing at 30°C/65% R.H.

(accelerated conditions) for 12 months. The following table provides stability determinations for this batch at

initial, 1 month and 12 month time points.

 

Test Parameter Initial % Label 6 Month
Claim (100
mg/mL)

Appearance Pale amber to amber|Ambersolution Ambersolutionfee solution .
Diazepam % Label|103.3978~———™~Y ‘9,

0230} A batch of solution of Table 11-1 was prepared and subjected to stability testing at 40°C/75% R.H.[0230] prep j y g

 
(accelerated conditions) for 12 months. The following table provides stability determinations for this batch at

Ambersolution

initial, 3 month, 6 month and 12 month time points.

1 Month 
 

Initial % Label 6 Month

Claim (100
mg/mL)

Appearance Pale amberto Ambersolutionene amber solution
Diazepam %|103.3 97.9

]0231]| The suspension formulation is set forth in Table 11-2, below

Test Parameter  
 
 
 

 

 
  

 
 

  Ambersolution 
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Component Function Concentration (mg/mL)

Diazepam Active 100.0

’ Methyl Paraben Preservative . 2.0

Propyl Paraben Preservahve 0.5

IntravailA3 Absorption aid 2.5

Vitamin E TPGS Dispersant 10.0

Propylene Glycol Dispersant 100.0
Povidone Suspending agent 5.0

Water Carrier q.s. to 1.0 mL 

]9232] A batch of suspension of Table 11-2 was prepared and subjected to stability testing at 25°C/60% R.H.
for 3 months. The following table providesstability determinations for this batch at initial and 3 month time

points.

   
 
 

 

Initial % Label Claim (100 3 Month

mg/mL)
Appearance Opaque white liquid Opaque white liquid

Diazepam “% Label Claim 104.4 102.1

|0233] A batch of suspension of Table 11-2 was prepared and subjected to stability testing at 30°C/65% R.H.

 Test Parameter  
 

  
 

  

 

(accelerated conditions) for 1 month. The following table provides stability determinations for this batch at

initial and 1 month time points.

Test Parameter Initial % Label Claim 200 (| 1 Month
mg/mL)

Appearance Opaque white liquid Opaque white liquid

Diazepam % Label Claim 104.4 102.9

[0234] A batch of suspension of Table 11-2 was prepared and subjectedto stability testing at 40°C/75% R.H.

 
 

 

 
  

(accelerated conditions) for 3 months. The following table provides stability determinations for this batch at

ai
Opaque white liquid|White liquid ~

[0235] A three-period, threc-treatment, six-sequence, randomized cross-over study was conducted in healthy

initial, | month and 3 month timepoints.

Test Parameter Initial % Label

Claim (100 mg/mL)
Appearance

 

   
    
 
 
 

Opaquewhite liquid   

Diazepam % Label Claim

volunteers. For cach dose, cach volunteer was domiciled for at least 12 hours prior to each dose and until after

a 24 hour pharmacokinetic sample was collected. Single doses of 100 LL of the pharmaceutical compositions

described in Tables 11-1 and 11-2 were administered to each volunteer as one spray to the left nostril of 100

wLper spray. Pharmacokinetic samples were collected at 22 time points over 10 days. (PK time points: 2.5, 5,
10, 15, 20, 30 and 45 minutes, |, 1.5, 2, 4, 12, 24, 36, 48, 72, 96, 144, 192 and 240 hours after each dose.) No

AQUESTIVE EXHIBIT 1007 page 3447



AQUESTIVE  EXHIBIT 1007    page 3448

WO 2012/174158 PCT/US2012/042311

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 {1-3 and Figures 1-3.

[0236] The solution of Table 11-1 and the suspension of Table 11-2 were found to be well-tolerated with

only mild adverse events reported. The solution of Table 11-1 was further found to have similar

bioavailability to intravenous administration of diazepam (96% of i.v.) The intranasal formulation of Table

I 1-1 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®).

(0237[ Solutions similar to those set forth in Table 11-1 can be prepared 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)); diazepam (9-11 % (w/v)), dodecy! maltoside (0.1-0.5 % (w/v)), vitamin EE (50-60 %

(w/v)), ethanol (15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (av/v)); or diazepam (10 % (w/v)), dodecy!

maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 % (wiv), ethanol (17-20 % (w/v)) and benzy! 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% ofthat 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 of treating a patient with a disorder which may be treatable with a benzodiazepine drug, such as

seizure, epileptic seizure and/or breakthroughseizure. In some embodiments, solutions described herein may

be usedto treat a disorder suchasis treated with Diastat® diazepamgel.

[0239] A summary of pharmacokinetic data obtained for the solution and a suspension form of diazepamis

shownbelowin Table 11-3:

 

 

 

Table 11-3

Summary of Pharmacokinetic Parameters for Intranasal
(10 mg) and IV (5 mg) Diazepam

Diazepam Nasal Spray(10 mg/100nL) Diazepam Infection

NRL-1.A Suspension NRL-1.B Solution , S$ mg/mL IV
Parameter*"onMean(SD)®onMean(SD)®onMean (SD)>

Cmax (ng/ml) 24 221 (78.6) 24 272 (100) 24 555 (316)

Trax (1) ° 24 1.00 (0.6, 2.0) 24 1.50 (0.8, 4.0) 24=0.03 (0.03, 0.50)

AUCo, (heng/mL) 24 3229 (1463) 24 7340 (1-882) 24 3832 (1150)

AUCo.0 (h¥ ng/mL) 20 3381 (1409) 20 7338 (2072) 24 4104. (1318)

az (ny) 20 0.0142 (0.0053) 20 0.0155 (0.0046) 24==60.0142 (0.0055)

tA ch) 20 36.2 (23.0) 20 49.2 (16.9) 24 36.2 (21.0) 
a: Mean values are presented as anthimetic means,
b: Median (min, max) reported for Tyax

0240] The data collected in the study are furtherillustrated in Figures 1-3. Figure | is a lincar scale plot of

the arithmetic mean of the plasma concentration of diazepamafter intranasal (IN) administration of 10 mg of
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diazepam as the suspension of Table 11-2 and after IN administration of 10 mg of diazepam as a solution of

Table 11-1 compared to intravenous (IV) administration of 5 mg of diazepam. Figure 2 is a semi-logarithmic

scale plot of the same data shown in Figure |. Figure 3 shows the first 24 hours of data from Figure | on a

linear scale.

{024t] While preferred embodiments of the present invention have been shownand 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. Jt 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

WHATIS CLAIMEDIS:

1. A pharmaceutical solution for nasal administration consisting of:

(a) a benzodiazepine drug;

(b) one or more natural or synthetic tocophcrols or tocotricnols, or any combinations thercof,

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 |, 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,

demoxazcpam, diazepam, flumazenil, flurazcpam, halazcpam, midazolam, nordazcpam, medazcpam,

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 |, containing about | to about 20 % (w/v) of benzodiazepine.

6. The pharmaceutical solution of claim 5, containing about | to about 20 % (w/v) of diazepam.

7. The pharmaceutical solution of claim |, wherein the one or more natural or synthetic tocopherols or

tocotrienols are selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol,

a-tocotrienol, B- tocotrienol, y- tocotrienal, 6- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thercof, and any combinationsthercof.

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 combinationsthereof.
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9. The pharmaceutical solution of claim 1, containing two or morealcohols.

10. The pharmaceutical solution of claim 1, containing ethanol (1-25 % (w/v)) and benzyl alcohol(1-

25 % (wiv)).

11. The pharmaceutical solution of claim 1, containing ethanol (10-22.5 % (w/v)) and benzyl alcohol

(7.5-12.5 % (w/v)).

12. The pharmaceutical solution of claim 11, wherein the benzodiazepineis 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 any combinations thereof, is in an amount from about 45% to about 85% (w/w).2 'y 2

14. The pharmaceutical solution of clatm 13, wherein 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).. 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 % (w/v)) and benzyl] alcohol (5-15 % (w/v)).

18. The solution of claim 1, wherein the pharmaceutically-acceptable formulation comprisesat 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, benzy] alcohol

and dodecyl maltoside.

21. Thesolution of claim 20, consisting of diazepam, vitamin E, cthanol, benzyl alcohol and

dodecy! 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) dodecy! maltoside, q.s. dehydrated ethanol.
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23. A method oftreating a patient with a disorder which maybe 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 methodofclaim 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 | to about 20 % (w/v) of

benzodiazepine.

29. The methodof claim 28, wherein the solution contains about | 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: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, «-

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

any analogs or derivatives thereof, and any combinations thereof.

31. 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 methodof 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

(1-25 % (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 methodclaim 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 methodofclaim 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 (10-22.5 % (w/v)) and benzyl]

alcohol (7.5-12.5 % (w/v)).

41. 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 | mg to about 20 mg.

43. The methodof claim 42, wherein said pharmaceutical solution is in a pharmaceutically-acceptable

spray formulation having volume from about 10 wL to about 200 pL.

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 thefirst 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 methodof claim 46, further comprising, optionally after a pre-selected time delay,

administering at least a fourth quantity of the pharmaceutical solution to the secondnostril.

48. The method of claim 46, wherein nasal administration of the pharmaceutical solution beginsat

any time before or after onset of symptoms of a disorder which may be treatable with the pharmaceutical

solution.

49. The methodofclaim 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.

53. The methodof claim 23, wherein the solution consists of diazepam, vitamin E, ethanol, benzyl

alcohol and dodecyl! maltoside.

54. The methodofclaim 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 methodof 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/y)).

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 E (50-60 % (w/v)), ethanol (15-22.5 % (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 (0.15-0.3 %

(w/v)), vitamin E (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 E (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 (15-22.5 % (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-

110% of that achieved with the same benzodiazepine administered intravenously.

65. The methodof 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.4: Flow Diagram for the Manufacture of Diazepam Solution

Combine:

Vitamin E, USP

Benzyl Alcohol, NF
Dehydrated Alcohol, USP

 Heat to 45 + 2°C

Add Intravail and mix until

dissolved and homogeneous

Maintaining temperature at 45°C,
add Diazepam, USP and mix until

dissolved and homogenous

Cool to 25 + 2°C

QS. to final target weight with
Dehydrated Alcohol, USP.
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FIG.5: Flow Diagram for Preparation of Diazepam Suspension

Flow Diagram for the Manufacture of NRL-1A

Sieve Diazepam, USP

Micronize Diazepam, USP

High pressure/ Lowpressure/
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 Polycthylene Glycol
Succinate, 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 4 

Add Micronized Diazepam A/B
and mix vigorously to disperse.
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Add Povidone, USP and mix
until dissolved.

QS. to final target weight with
Purified Water, USP. Mix well to
assure homogeneity

Fill 3 mL finished product into
5 mL Amberglass vial with
PTFElined phenolic closure. 
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Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR§ 1.97

Commissionerfor 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 orthat the information

cited in the statementis, or is considered to be, prior art or material to patentability as defined in § 1.56.
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A. L] 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

C] (1) It is being filed within 3 monthsofthe filing date of a national application and is
other than a continued prosecution application under § 1.53 (d);

--OR --

C] (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 --

C] (3) It is being filed before the mailing of a first Office action on the merits;

--OR --

LC] (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. XX 37 CFR § 1.97(c). Although this Information Disclosure Statementis 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 oneof:

LC] a statementas specified in §1.97 (e) provided concurrently herewith;

--OR --

Xx a fee of $90.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with the
paymentof other papersfiled together with this statement.

C. E] 37 CFR § 1.97 (ad). 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
paymentofthe issue fee and should be considered because it is accompanied by:

1. astatement 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. L] 37 CFR $1.97 (e). Statement.

LC] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c);

-- AND/OR--

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d);

-- AND/OR--

C] A copy of a dated communication from a foreign patent office clearly showing that the
information disclosure statement is being submitted within 3 monthsofthe filing date on
the communication is provided in lieu of a statement under 37 C.F.R. § 1.97(e) (1) as
provided for under MPEP 609.04(b) V.

Attorney Docket No. 35401-716.201
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E. [] Statement Under 37 C.F-R. §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 § 1.56(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 C.F.R.
$1.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. XX 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statementis as follows:

C] Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

-- OR --

Xx Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are not enclosed.

-- AND/OR--

XI 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 $1.98 (a)(2).

-- AND/OR--

C] Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98 (a) (2) (iii).

G. XX 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

C] Pursuant to 37 CFR §1.98(a)(3)(), a concise explanation of the relevance of each patent,
publication or other information providedthatis not in English is provided herewith.

C] 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 informationis cited in the search report.

-- OR --

C] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

Xx Pursuant to 37 CFR §1.98(a) (3) Gi), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. L] 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

C] Pursuant to 37 CFR $§1.98(d)(1) 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

LC] The information disclosure statement submitted in the earlier application complied with
paragraphs(a) through (c) of 37 CFR $1.98.
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I. & Fee Authorization. The Commissioneris 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.35401-716.201).

Respectfully 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
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Application No. Applicant(s)
 12/413,439 CARTT ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
ADAM C. MILLIGAN 1612 Status 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) 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).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 6/28/2017.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)X] This action is FINAL. 2b)L] This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) 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)L] Claim(s)____is/are allowed.
7)X1 Claim(s) 20,23,24,27-36,40-45 and 48-63 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

 

 

 

 

participating intellectual property office for the corresponding application. For more information, please see

isp or send an inquiry to PPHieedback@uspte. doy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] accepted or b)L_] 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)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora 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 underthe pre-AlAfirst to invent

provisions.

DETAILED ACTION

Applicants’ arguments, filed 6/28/2017, have beenfully considered. Rejections

and/or objections notreiterated 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 includedin 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 (Intranasal 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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(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 phaseis achieved (Sonne also

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

can be usedin orderto 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

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

Whensesameoil is used, it may be used in an amountof about 44% (example18,

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

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

present in an amountof 0.001% to 40%(col.5, lines 55-61). Diazepam maybe present

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

masking compounds maybeincluded 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 100uUL can be

administered to the noseat 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

“transmucosaldelivery is preferred" (col.3, line 54) and "[nJasal...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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solvent such as ethanol can be usedin 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 teachesthat alkyl glycosidase is an absorption enhancing surfactantfor

drug administration (4150). 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 teachesthat the active ingredient for the nasal spray may bein the form of

nanoparticles (63).

Meezan does not teach using a benzodiazapine active ingredient.

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

taught by Lehat to administer the benzodiazepinein the composition taught by Sonneto

improve benzodiazepine solubility. Further, it would have been obviousto oneofskill in

the art administering the nasal spray formulation of Sonneto 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 noneof 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% wiw.
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Examiner disagrees. As discussed above, Sonne teachestheinclusion of

ethanol, benzyl alcohol or propylene glycol in an amountsufficient 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 wouldirritate the nasal mucosa. Sonne

teachesthat the viscosity can be reducedby the addition of co-solvents such as

ethanol...but this is less desired since solutions of this type tend to beirritating to certain

mucosal tissues”. Though Sonne doesnotteach whichtypes of tissue may beirritated

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 maybe relied uponforall that it would have

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

embodiments. Merck & Co. v. Biocraft Laboratories, 874 F.2d 804, 10 USPQ2d 1843

(Fed. Cir.), cert. denied, 493 U.S. 975 (1989). Here, while ethanol addition is notlisted

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

such. A prior art reference must be consideredforall 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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further noted that nasal formulations are notlimited 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 teachesthat 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 agentin the tocopherol solvent(col.3, lines 60-61). However such

solutions are viscous, and the viscosity may betoo 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 beirritating to certain mucosal tissue, Sonnealternatively teaches

emulsification as a meansto lowerviscosity (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

obviousthe instantly recited claims.
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Applicants argue that Sonnefails to provide examples of formulations containing

alcohol greater than 7.5% administered to any tissue andfails 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 andnotanticipation,

Applicants argumentis 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 USPQe2d 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 Jn re Thorington, 418 F.2d 528, 168 USPQ 644
(CCPA 1969).

A timelyfiled terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.821(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 mustfully comply with 37 CFR 3.73(b).

Claims 20, 23, 24, 27-36, 40-45 and 48-63 stand rejected on the groundof

nonstatutory double patenting as being unpatentable overclaims 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 becauseit would have
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been obviousto one of ordinary skill in the art to choose from the componentsrecited in

the ‘613 patent and arrive at the present claims.

Applicants state they will considerfiling a terminal disclaimer over the copending

application when present claims are found otherwise allowable.

Based on Applicants request, the rejection is maintained. Examiner notesthat

the rejection is no longer provisional.

Examinerfurther notesthatif the restriction requirement were to be withdrawn, a

double patenting rejection would also exist over U.S. 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 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSofthe mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortenedstatutory period will expire on the date the advisory action is mailed, and any

extension fee pursuantto 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 MONTHSfrom the mailing date of this final action.
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Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to ADAM MILLIGAN whosetelephone numberis (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 numberfor

the organization wherethis 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 accessto 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 automatedinformation

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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5205
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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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

12/413,439 03/27/2009 Steve Cartt 35401-716.201 9049

WILSON, SONSINI, GOODRICH & ROSATI
650 PAGE MILL ROAD MILLIGAN, ADAM C

PALO ALTO, CALIFORNIA 94304-1050
UNITED STATES OF AMERICA

1612

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 @ wsgr.com

PTOL-90A (Rev. 04/07)
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certetat

. 12/413,439 Cartt et al.
Notice ofAbandonment Examiner Art Unit

ADAM C MILLIGAN 1612

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--

This application is abandonedin view of:

1.l¥}Applicant's failure to timely file a proper reply to the Office letter mailed on 19 October 2017.
(ay 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 proposedreply 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 toafinal rejection consists only of:(1) a timely filed amendmentwhich 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) CA reply was received on but it does not constitute a proper reply, or a bona fide attemptat a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d)4}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) J 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) J 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) (J The issue fee and publication fee, if applicable, has not been received.

3. CO 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) (J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) ( No corrected drawings have been received.

4. (1) The letter of express abandonmentwhichis signed by the attorney or agentof record or other party authorized under 37 CFR 1.33
(b). See 37 CFR 1.138(b).

5. C) The letter of express abandonmentwhichis signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon thefiling of a continuing application.

6. [J The decision by the Board of Patent Appeals and Interference rendered on and becausethe period for seeking court review
of the decision has expired and there are no allowed claims.

7. J 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 promptlyfiled to minimize
any negative effects on patent term.
U.S. Patent and Trad k Offi

PTOL-1432 (Rev.07-14) Notice of Abandonment Part of Paper No. 20180529
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