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ORALLY ADMINISTRABLE COMPOSITIONS AND METHODS OF DETERRING

ABUSE BY INTRANASAL ADMINISTRATION

FIELD OF THE INVENTION

[0001] The present invention provides orally administrable pharmaceutical

compositions and methods of deterring abuse by intranasal administration.

BACKGROUND OF THE INVENTION

[0002] While pain medications, medications to reduce or eliminate anxiety

attacks (psychotherapeutic drugs), stimulants and sleeping pills can be safe,

effective, and therapeutically useful when administered properly, such drugs are

susceptible to abuse. Examples of such compositions include but are not limited to

ROXICODONE® (oxycodone tablets), OXYCONTIN® (oxycodone tablets),

DILAUDID® (hydromorphone tablets), OPANA® and OPANA ER® (oxymorphone

tablets), MS CONTIN® (morphine tablets), CONCERTA®, METHYLIN®, RITALIN®,

RITALIN LA®, and EQUASYM KL® (methylphenidate tablets and capsules),

FOCALIN® (dexmethylphenidate capsules), ADDERALL®, DEXEDRINE®, and

DEXTROSTAT® (dextroamphetamine tablets and capsules), VYVANSE®

(lisdexamfetamine capsules), ATIVAN® (lorazepam), XANAX® (alprazolam), and

VALIUM® (diazepam).

[0003] A sense of euphoria or "high" can be experienced with high serum

concentrations of these drugs. Individuals seeking to abuse these drugs will often

tamper with oral dosage forms containing the drugs to achieve this "high." For

example, a large amount of tablets can be placed in a liquid to form a solution, and

abusers either consume the liquid or more often filter and inject the solution. These

tablets can also be crushed into a powder or small particle sizes and snorted

intranasally. Nasal insufflation, which is another term for the inhalation of

substances through the nose, is a common and harmful practice among abusers.

Long-term practice of nasal insufflation can result in permanent damage to nasal

tissue and increased incidence of toxicity and overdose. There is a need in the art

for pharmaceutical compositions which minimize the ability for abuse, and when

administered properly, provide an adequate and effective amount of drug.



[0004] It is an object of the present invention to provide a pharmaceutical

composition that reduces the potential for improper administration drugs but which,

when administered as directed through oral administration, is capable of delivering a

therapeutically effective dose to a subject. In particular, the present invention

addresses the need for an orally administrable drug product which, compared to

conventional formulations, decreases the ability of an individual to achieve a "high"

or euphoria effect through injection or insufflation.

SUMMARY OF THE INVENTION

[0005] The present invention provides an orally administrable pharmaceutical

composition comprising a drug and one or more pharmaceutically acceptable

excipients in an amount sufficient to deter abuse by nasal insufflation, wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC of the drug achieved after a time period is lower than the

Cmax and/or AUC of the drug achieved after intranasal administration of a physically

compromised form of an orally bioequivalent composition not containing one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation.

[0006] The present invention also provides an orally administrable

pharmaceutical composition comprising a drug and one or more pharmaceutically

acceptable excipients in an amount sufficient to deter abuse by nasal insufflation,

wherein the pharmaceutical composition is configured such that when the

pharmaceutical composition is intranasally administered in physically compromised

form to a subject, the Cmax and/or AUC achieved after a time period is no more than

about 250% of the Cmax and/or AUC achieved after oral administration of the

pharmaceutical composition in an intact form.

[0007] The present invention provides an orally administrable pharmaceutical

composition of the present invention comprises a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically



compromised form to a subject, the Cmax and/or AUC of a major metabolite of the

drug achieved after intranasal administration after a time period is higher than the

Cmax and/or AUC of the major metabolite of the drug achieved after intranasal

administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation after the same time period.

[0008] The present invention provides an orally administrable pharmaceutical

composition of the present invention comprises a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the ratio of the AUC of the drug to the AUC of a

major metabolite of the drug (drug:major metabolite) achieved after intranasal

administration after a time period is lower than the ratio of the AUC of the drug to the

AUC of a major metabolite of the drug (drug:major metabolite) achieved after

intranasal administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation after the same time period.

[0009] The present invention provides a method of treating, preventing,

reducing the occurrence of, decreasing the severity or degree of, and/or reducing the

signs and/or symptoms of a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of: pain, sleep

disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition comprising a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC of the drug achieved after a

time period is lower than the Cmax and/or AUC of the drug achieved after intranasal

administration of a physically compromised form of an orally bioequivalent



composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation.

[0010] The present invention provides a method of treating, preventing,

reducing the occurrence of, decreasing the severity or degree of, and/or reducing the

signs and/or symptoms of a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of: pain, sleep

disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition comprising a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC achieved after a time period

is no more than about 250% of the Cmax and/or AUC achieved after oral

administration of the pharmaceutical composition in an intact form.

[0011] The present invention provides a method of treating, preventing,

reducing the occurrence of, decreasing the severity or degree of, and/or reducing the

signs and/or symptoms of a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of: pain, sleep

disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition of the present invention comprises

a drug and one or more pharmaceutically acceptable excipients in an amount

sufficient to deter abuse by nasal insufflation, wherein the pharmaceutical

composition is configured such that when the pharmaceutical composition is

intranasally administered in physically compromised form to a subject, the Cmax

and/or AUC of a major metabolite of the drug achieved after intranasal administration

after a time period is higher than the Cmax and/or AUC of the major metabolite of

the drug achieved after intranasal administration of a physically compromised form of

an orally bioequivalent composition not containing one or more pharmaceutically

acceptable excipients in an amount sufficient to deter abuse by nasal insufflation

after the same time period



[0012] The present invention provides a method of treating, preventing,

reducing the occurrence of, decreasing the severity or degree of, and/or reducing the

signs and/or symptoms of a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of: pain, sleep

disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition of the present invention comprises

a drug and one or more pharmaceutically acceptable excipients in an amount

sufficient to deter abuse by nasal insufflation, wherein the pharmaceutical

composition is configured such that when the pharmaceutical composition is

intranasally administered in physically compromised form to a subject, the ratio of

the AUC of the drug to the AUC of a major metabolite of the drug (drug:major

metabolite) achieved after intranasal administration after a time period is lower than

the ratio of the AUC of the drug to the AUC of a major metabolite of the drug

(drug:major metabolite) achieved after intranasal administration of a physically

compromised form of an orally bioequivalent composition not containing one or

more pharmaceutically acceptable excipients in an amount sufficient to deter abuse

by nasal insufflation after the same time period

DETAILED DESCRIPTION OF THE INVENTION

[0013] In some embodiments, the orally administrable pharmaceutical

composition of the present invention comprises a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC of the drug achieved after a

time period is lower than the Cmax and/or AUC of the drug achieved after intranasal

administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation after the same time period. In

preferred embodiments, the time period is selected from the group consisting of: 2

hours, 4 hours, 8 hours, 12 hours, and 24 hours. In some embodiments, the Cmax



and/or AUC achieved after intranasal administration is at least 5% lower,

alternatively at least 10% lower, alternatively at least 15% lower, alternatively at least

20% lower, alternatively at least 25% lower, alternatively at least 30% lower,

alternatively at least 35% lower, alternatively at least 40% lower, alternatively at least

45% lower, alternatively at least 50% lower, alternatively at least 55% lower, or

alternatively at least 60% lower than the Cmax and/or AUC achieved after intranasal

administration of an orally bioequivalent composition after the same period of time.

[0014] The area under the curve, or "AUC" refers to the area under the serum

concentration curve, or the integral of the blood serum concentration of the drug

substance over a period of time. The term "Cmax" refers to the maximum or peak

concentration observed after administration. The AUC and/or Cmax achieved after a

period of time refers to the AUC and/or Cmax, respectively, calculated after a period

of time after administration. In some embodiments, the period of time is about 30

minutes to about 24 hours after administration. In some embodiments, the period of

time is selected from the group consisting of about 30 minutes, about 1 hour, about 2

hours, about 4 hours, about 8 hours, about 12 hours, and about 24 hours and the

AUC and/or Cmax are calculated at any of these time points after administration. In

some preferred embodiments, the period of time is selected from the group

consisting of: about 0.5 hours, 1 hour, and 2 hours. In some embodiments, the AUC

may refer to the "AUCo-t". The term "AUC0-t" refers to the AUC from time zero ("0") to

"t" wherein T is the last time point with measurable concentration for individual

formulation.

[0015] The present invention also provides an orally administrable

pharmaceutical composition comprising a drug and one or more pharmaceutically

acceptable excipients in an amount sufficient to deter abuse by nasal insufflation,

wherein the pharmaceutical composition is configured such that when the

pharmaceutical composition is intranasally administered in physically compromised

form to a subject, the Cmax and/or AUC of the drug achieved after intranasal

administration is no more than about 250% of the Cmax and/or AUC achieved after

oral administration of the pharmaceutical composition in an intact form after the

same period of time. In some embodiments, the Cmax and/or AUC is measured

after a time period selected from the group consisting of: 2 hours, 4 hours, 8 hours,



12 hours, and 24 hours after administration. In some embodiments, the AUC refers

to AUCo-t- In some embodiments, the Cmax and/or AUC achieved after intranasal

administration is no more than about 200%, alternatively no more than about 75%,

alternatively no more than about 150% of the Cmax and/or AUC achieved after oral

administration of the pharmaceutical composition in an intact form after the same

period of time.

[0016] In some embodiments, the orally administrable pharmaceutical

composition of the present invention comprises a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC of a major metabolite of the

drug achieved after intranasal administration after a time period is higher than the

Cmax and/or AUC of the major metabolite of the drug achieved after intranasal

administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation after the same time period. In

preferred embodiments, the time period is selected from the group consisting of: 2

hours, 4 hours, 8 hours, 12 hours, and 24 hours. In some embodiments, the Cmax

and/or AUC of a major metabolite of the drug after intranasal administration of the

pharmaceutical composition of the present invention is at least 5% higher,

alternatively at least 10% higher, alternatively at least 15% higher, alternatively at

least 20% higher, alternatively at least 25% higher, alternatively at least 30% higher,

than the Cmax and/or AUC of the major metabolite of the drug achieved after

intranasal administration of an orally bioequivalent composition.

[0017] In some embodiments, the orally administrable pharmaceutical

composition of the present invention comprises a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the ratio of the AUC of the drug to the AUC of a

major metabolite of the drug (drug:major metabolite) achieved after intranasal



administration after a time period is lower than the ratio of the AUC of the drug to the

AUC of a major metabolite of the drug (drug:major metabolite) achieved after

intranasal administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation after the same time period. In

preferred embodiments, the time period is selected from the group consisting of: 2

hours, 4 hours, 8 hours, 12 hours, and 24 hours. In some embodiments, the ratio

(drug:major metabolite) after intranasal administration of the pharmaceutical

composition of the present invention is at least 5% lower, alternatively at least 10%

lower, alternatively at least 15% lower, alternatively at least 20% lower, than the ratio

(drug:major metabolite) achieved after intranasal administration of an orally

bioequivalent composition.

[0018] A "orally bioequivalent" drug composition refers to a pharmaceutical

composition which contains the same drug(s) and which, when administered orally in

intact form, has an AUC and/or Cmax within the range of 80 to 125% of the AUC

and/or Cmax of the reference drug composition when administered orally in intact

form. In some embodiments, the bioequivalent drug composition comprises the

same drug and same amount of drug, but it may comprise different pharmaceutically

acceptable excipients or a different amount of pharmaceutically acceptable

excipients. In preferred embodiments, the orally bioequivalent drug composition

does not contain one or pharmaceutically acceptable excipients in an amount

sufficient to deter abuse by nasal insufflation.

[0019] The composition is "physically compromised" when it is in a form other

than an intact form. This can be achieved by various means such as by chewing,

chopping, grinding, crushing, or placing into solvents ex vivo, such as those

containing an alcohol (e.g., ethyl alcohol) and/or water. In preferred embodiments,

the physically compromised composition is in a chopped, ground, or crushed form.

A pharmaceutical composition may be physically compromised in a number of ways,

including but not limited to use of a pill crusher, a pill splitter, a mortar and pestle, a

solid object such as a hammer or a spoon, a sharp object such as a razor, a grinder

such as a coffee bean grinder, or a blender. In some embodiments, the average

particle size of the physically compromised pharmaceutical composition is less than



6 mm, alternatively less than 5 mm, alternatively less than 4 mm, alternatively less

than 3 mm, alternatively less than 2 mm, alternatively less than 1 mm, alternatively

less than 0.5 mm, alternatively less than 0.25 mm.

[0020] The term "drug" includes any compound which has pharmacological or

biological activity. A drug may comprise an active pharmaceutical ingredient or a

salt, ester, or derivative thereof. In some embodiments, the drug can include, but is

not limited to analgesics, anti-inflammatory agents, anti-helminthics, anti-arrhythmic

agents, anti-asthma agents, anti-bacterial agents, anti-viral agents, anti-coagulants,

anti-dementia agents, anti-depressants, anti-diabetics, anti-epileptics, anti-fungal

agents, anti-gout agents, anti-hypertensive agents, anti-malarials, anti-migraine

agents, anti-muscarinic agents, anti-neoplastic agents, immunosuppressants, anti¬

protozoal agents, anti-thyroid agents, anti-tussives, anxiolytics, sedatives, hypnotics,

neuroleptics, neuroprotective agents, β-blockers, cardie inotropic agents, cell

adhesion inhibitors, corticosteroids, cytokine receptor activity modulators, diuretics,

anti-Parkinson's agents, gastro-intestinal agents, histamine H-receptor antagonists,

keratolyses, lipid regulating agents, muscle relaxants, nitrates and other anti-anginal

agents, non-steroid anti-asthma agents, nutritional agents, opioid analgesics, sex

hormones, stimulants and anti-erectile dysfunction agents; and salts, esters, and

mixtures thereof. However, typically, the drug or drugs will be one that is often

abused, such as central nervous system stimulants and depressants. Examples of

central nervous system stimulants include, but are not limited amphetamines and

agents such as cocaine. Examples of central nervous depressants include, but are

not limited to opioids, barbiturates, benzodiazepines, and other anxiety and sleep

medications. Examples of combinations of two drugs include oxycodone and

morphine. In some embodiments, the composition may comprise an opioid and an

opioid antagonist such as naltrexone.

[0021] Examples of opioids include, but are not limited to the following:

alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,

buprenorphine, butorphanol, clonitazene, codeine, desomorphine, dextromoramide,

dezocine, diampromide, diamorphone, dihydrocodeine, dihydromorphine,

dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,

dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,



etonitazene, hydrocodone, hydromorphone, hydroxypethidine, isomethadone,

ketobemidone, levorphanol, levophenacylmorphan, lofentanil, meperidine,

meptazinol, metazocine, methadone, metopon, morphine, myrophine, narceine,

nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,

normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,

pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine,

piminodine, piritramide, propheptazine, promedol, properidine, propoxyphene,

sufentanil, tilidine, and tramadol. Any opioid or pharmaceutically acceptable salt or

ester thereof may be used in the abuse deterrent composition. Preferred opioids

include fentanyl, sufentanil, carfentanil, lofentanil, alfentanil, hydromorphone,

oxycodone, morphine, hydroxycodone, propoxyphene, pentazocine, methadone,

tilidine, butorphanol, buprenorphine, levorphanol, codeine, oxymorphone,

meperidine, and dihydrocodeinone. More preferred opioids include oxycodone,

hydrocodone, codeine, morphine, oxymorphone and hydromorphone, and

pharmaceutically acceptable salts and esters thereof. The most particularly preferred

opioids are oxycodone, oxymorphone, and morphine and pharmaceutically

acceptable salts thereof.

[0022] A metabolite is a compound derived from the parent drug through

Phase I and/or Phase I I metabolic pathways. A major metabolite of a drug may refer

to a metabolite which in the human plasma accounts for > 0 % of the parent drug

systemic exposure or administered dose. The major metabolite may refer to active

or inactive metabolites.

[0023] In some embodiments, the compositions of the present invention

comprise morphine or a salt thereof. Morphine, also known as (5α,6α)-7,8-

didehydro-4,5-epoxy-1 7-methylmorphinan-3,6-diol, is an example of a potent opioid

analgesic used in the treatment of acute, chronic, and severe pain. Salts of

morphine include, but are not limited to sulfate, sulfate pentahydrate, hydrochloride,

hydrochloride trihydrate, meconate, valerate, acetate, citrate, bitartrate, stearate,

phthalate, hydrobromide, hydroiodide, mucate, nitrate, salicylate, phenylpropionate,

phosphate, methyliodide, isobutyrate, hypophosphite, tannate, tartrate,

methylbromide, methylsulfonate, and those disclosed in EP 0137600, which is

incorporated herein by reference. In preferred embodiments, the composition



comprises morphine sulfate or morphine sulfate pentahydrate. Major metabolites of

morphine include morphine-3-glucuronide (M3G), morphine-6-glucuronide (M6G),

hydromorphone, normorphine (NM) and minor metabolites such as morphine-3,6-

diglucuronide, morphine-3-ethereal sulfate, normorphine-6-glucuronide, and

normorphine-3-glucuronide. Morphine-6-glucuronide (M6G), a major metabolite of

morphine, is formed by glucuronidation. M6G and morphine both demonstrate

analgesic activity.

[0024] In some embodiments, the compositions of the present invention

comprise oxycodone or a salt thereof. Oxycodone, also known as (5R,9f?,1 3S,14S)-

4,5a-epoxy-14-hydroxy-3-methoxy-1 7-methylmorphinan-6-one, is an opioid

analgesic used for the treatment of pain. Major metabolites of oxycodone include

noroxycodone, a oxycodol, β oxycodol, oxymorphone, a oxymorphol, β oxymorphol,

noroxymorphone, a noroxycodol, β noroxycodol, noroxymorphone, 14-

hydroxydihydrocodeine, and 14-hydroxydihydromorphine. Oxymorphone and

noroxycodone are the most commonly known major metabolites of oxycodone.

[0025] In some embodiments, the compositions of the present invention

comprise oxymorphone or a salt thereof. Oxymorphone, also known as 4-

hydroxydihydromorphinone and 4 ,5a-epoxy-3, 4-dihydroxy- 17-methylmorphinan-6-

one, is an opioid analgesic used for the treatment of pain. Major metabolites of

oxymorphone include oxymorphone-3-glucuronide and 6-hydroxy-oxymorphone.

[0026] In some embodiments, the compositions of the present invention

comprise hydrocodone or a salt thereof. Hydrocodone, which is also known as 4,5a-

epoxy-3-methoxy-1 7-methylmorphinan-6-one, is an opioid analgesic used for the

treatment of pain. Major metabolites of hydrocodone include norhydrocodone and

hydromorphone.

[0027] In some embodiments, the compositions of the present invention

comprise hydromorphone or a salt thereof. Hydromorphone, which is also known as

4,5-a-epoxy-3-hydroxy-1 7-methyl morphinan-6-one, is an opioid analgesic. Major

metabolites of hydromorphone include hydromorphone-3-glucuronide,

hydromorphone-3-glucoside and dihydroisomorphine-6-glucuronide.

[0028] In some embodiments, the compositions of the present invention

comprise codeine or a salt thereof. Codeine, which is also known as a (5α,6α)-7,8-



didehydro-4,5-epoxy-3-methoxy-1 7-methylmorphinan-6-ol, is an opioid used for its

analgesic, antitussive, antidiarrheal, antihypertensive, anxiolytic, antidepressant,

sedative and hypnotic properties. Major metabolites of codeine include codeine-6-

glucuronide (C6G), norcodeine, hydrocodone, morphine, morphine-3-glucuronide,

morphine-6-glucuronide, and normorphine.

[0029] In some embodiments, the compositions of the present invention

comprise a barbiturate or a salt thereof. Examples of barbiturates include, but are

not limited to mephobarbital (which is sometimes marketed under the tradename

MEBARAL®) and pentobarbital sodium (which is sometimes marketed under the

tradename NEMBUTAL®). Barbiturates are often prescribed to treat anxiety, tension,

and sleep disorders.

[0030] In some embodiments, the compositions of the present invention

comprise a benzodiazepine or a salt or derivative thereof. Examples of

benzodiazepines and benzodiazepine derivatives include, but are not limited to

diazepam (sometimes marketed under the tradename VALIUM®), alprazolam

(sometimes marketed under the tradename XANAX®), lorazepam (sometimes

marketed under the tradename ATIVAN®, triazolam (sometimes marketed under the

tradename HALCION®), and estazolam (sometimes marketed under the tradename

PROSOM®). Benzodiazepines are often prescribed to treat anxiety, acute stress

reactions, and panic attacks.

[0031] Alprazolam, which is also known as 8-chloro-1-methyl-6-phenyl-4/-/-

[ 1 ,2 ,4]triazolo[4,3-a][1 ,̂ benzodiazepine, is a short acting anxiolytic. Major

metabolites of alprazolam include, but are not limited to 4-hydroxyalprazolam and a-

hydroxyalprazolam.

[0032] Lorazepam, which is also known as (RS)-7-Chloro-5-(2-chlorophenyl)-

3-hydroxy-1 ,3-dihydro-2H-1 ,4-benzodiazepin-2-one, is an anxiolytic agent having

intermediate duration of action. Major metabolites of lorazepam include, but are not

limited to, 3-O-phenolic glucuronide and lorazepam glucuronide.

[0033] Diazepam, which is also known as 7-chloro-1 ,3-dihydro-

1-methyl-5-phenyl-1 ,4-benzodiazepin-2(3/-/)-one, is a commonly used anxiolytic.

Major metabolites of diazepam include, but are not limited to desmethyldiazepam,

esmethyldiazepam, oxazepam, and temazepam.



[0034] In some embodiments, the compositions comprise a CNS depressant

such as zaleplon, which is sometimes marketed under the tradename SONATA®,

and Zolpidem, which is sometimes marketed under the tradename AMBIEN®.

[0035] In some embodiments, the compositions of the present invention

comprise a central nervous stimulant or salt thereof. Central nervous stimulants are

often used to increase mental alertness, and they can results in feelings of

exhilaration and energy. Stimulants often increase heart rate, blood pressure and

metabolism. Amphetamines such as methylphenidate (sometimes marketed under

the tradename RITALIN®) and dextroamphetamine (sometimes marketed under the

tradenames ADDERALL® and DEXEDRINE®) are often prescribed for the treatment

of narcolepsy, attention-deficit/hyperactivity disorder, and depression that has not

responded to other treatments. Examples of such central nervous stimulants

include, but are not limited to, amphetamines such as methylphenidate,

dextroamphetamine, and lisdexamfetamine.

[0036] Methylphenidate, which is also known as methyl phenyl(piperidin-2-

yl)acetate, is a drug often used for treatment of narcolepsy, attention-

deficit/hyperactivity disorder, and depression. Major metabolites of methylphenidate

include but are not limited to ethylphenidate, ritalinic acid (a-phenyl-2-piperidine

acetic acid), hydroxymethylphenidate, and hydroxyritalinic acid.

[0037] Dextroamphetamine, which is also known as (2S)-1-phenylpropan-2-

amine, is a drug used for treatment of narcolepsy, attention-deficit/hyperactivity

disorder, and depression. Major metabolites of dextroamphetamine include but are

not limited to 4-hydroxyamphetamine, benzoic acid, phenylacetone, hippuric acid, 4-

hydroxynorephedrine, and norephedrine.

[0038] Lisdexamfetamine, also known as lisdexamfetamine, is another

stimulant. It is a prodrug of phenethylamine and amphetamines such as

dextroamphetamine.

[0039] The present invention provides for compositions comprising one or

more drugs. In some embodiments, the compositions comprise one or more opioids.

The present invention also provides for compositions comprising one or more

opioids, wherein the compositions do not comprise an opioid antagonist or any other

drug that is not an opioid agonist. The present invention provides for compositions



comprising one or more drugs but not comprising any adverse agent. Adverse

agents refer to agents which reduce or eliminate one or more pharmacological

effects of the drug or agents which cause an undesired physiological reaction, such

as emesis. Adverse agents include, but are not limited to antagonists such as opioid

antagonists, mucous membrane irritants, and emetics. The present invention

provides compositions which do not comprise naloxone or naltrexone.

[0040] Preferred embodiments of the invention include a drug and amounts as

follows: oxycodone or a pharmaceutically acceptable salt thereof, which is present in

an amount of about 5 mg to about 400 mg; morphine or a pharmaceutically

acceptable salt thereof, which is present in an amount of about 5 mg to about 800

mg; hydromorphone or a pharmaceutically acceptable salt thereof, which is present

in an amount of about 1 mg to about 64 mg; hydrocodone or a pharmaceutically

acceptable salt thereof, which is present in an amount of about 5 mg to about 400

mg; and oxymorphone or a pharmaceutically acceptable salt thereof, which is

present in an amount of about 4 mg to about 80 mg.

[0041] The compositions of the present invention comprise one or more

pharmaceutically acceptable excipients. Examples of pharmaceutically acceptable

excipients include but are not limited to plasticizers, anti-adhesive, inert fillers,

lipophilic agents and pigments used in a known manner. Examples of anti-adhesive

are metallic stearates, microcrystalline cellulose, calcium phosphate, AEROSIL®

200, and talc. Examples of plasticizers for use in accordance with the present

invention include triacetin, acetylated monoglyceride, olive oil, acetyl tributyl citrate,

acetyl triethyl citrate, glycerin, sorbitol, polyethylene glycol, and polypropyleneglycol.

Fillers/diluents/binders may be incorporated such as sucrose, sorbitol, mannitol,

various grades of lactose, various grades of microcrystalline cellulose, dextrins,

maltodextrins, starches or modified starches, sodium phosphate, calcium phosphate,

calcium carbonate, gelatin, polyvinylpyrrolidone, and sodium carboxymethylcellulose.

Disintegrants may be used such as cellulose derivatives, including microcrystalline

cellulose, low-substituted hydroxypropyl cellulose, croscarmellose sodium, alginic

acid, insoluble polyvinlypyrrolidone, and sodium carboxymethyl starch. Glidants and

lubricants may be incorporated such as stearic acid, metallic stearates such as

magnesium stearate, talc, waxes, and glycerides with high inciting temperatures,



colloidal silica, sodium stearyl fumarate, polyethyleneglycols, and alkyl sulphates.

Surfactants may be employed such as non-ionic (various grades of polysorbate);

anionic such as docusate sodium and sodium lauryl sulfate, and cationic such as

benzalkonium chloride. An example of an amphoteric surfactant is ,2-diacyl-L-

phosphatidylcholine. The preferred surfactants are TWEEN® 80, BRIJ®, and

Nanoxyl-1 00. Other appropriate pharmaceutically acceptable excipients may include

colorants, flavoring agents, pH adjusting agents, solubilizing agents, wetting agents,

solvent resistant agents and buffering agents.

[0042] In some preferred embodiments, the composition comprises one or

more of the following types of pharmaceutically acceptable excipients: disintegrants,

filler/diluent/binders, glidants and lubricants. In some embodiments, the composition

comprises a mixture of one or more pharmaceutically excipients. In some

embodiments, the composition comprises a mixture of a sugar alcohol such as

mannitol, a lubricant such as magnesium stearate, and microcrystalline cellulose.

[0043] In preferred embodiments, the compositions of the present invention

comprise one or more pharmaceutically acceptable excipients in an amount

sufficient to deter abuse by nasal insufflation . Nasal insufflation may be deterred

in a number of ways, including but not limited to providing a high or euphoric effect

which is substantially the same as or less than the euphoric effect achieved by oral

administration of an intact dosage form and/or a physically compromised dosage

form. Another way to deter abuse by nasal insufflation is by providing an undesirable

or adverse effect, such as nasal irritation or damage to the nasal mucosa.

Substantially the same means within 20% and preferably within 10%. Euphoria is a

high or feeling of extreme elation, which is often experienced after an abuser is

administered a pharmaceutical composition containing a central nervous system

drug. The amount or intensity of euphoria, or the euphoric effect, can be measured

in a number of different ways. Methods or techniques of measuring euphoria are

sometimes similar to methods or techniques of measuring other conditions, such as

pain. For example, the amount or intensity of euphoria can be measured in a

numerical or linear scale, and the person experiencing the euphoria can quantify or

rate the amount or intensity of the euphoria. For example, in some embodiments,

the amount or intensity of euphoria can be measured on a scale from 0 to 10 ,



wherein a high amount of euphoria is designated by the number 10 , and no euphoria

is designated by the number 0 . Similarly, in some embodiments, the amount or

intensity of euphoria can be measured on a linear scale, wherein one end of the line

represents no euphoria, and the opposite end of the line represents a high amount of

euphoria.

[0044] In some embodiments, the one or pharmaceutically acceptable

excipients may be in an amount sufficient to deter abuse by nasal insufflation when

the composition comprises an active ingredient and one or more pharmaceutically

acceptable excipients, wherein the ratio of the amount of pharmaceutically

acceptable excipients in the composition to the amount of pharmaceutically

acceptable excipient in an orally bioequivalent composition is greater than 1:1 . In

some embodiments, the ratio is about 2:1 or greater, preferably about 2.5:1 of

greater, more preferably about 3:1 or greater, more preferably about 3.5:1 or greater,

and most preferably about 4:1 or greater. In some embodiments, the ratio is about

5:1 or greater.

[0045] In some embodiments, the one or pharmaceutically acceptable

excipients may be in an amount sufficient to deter abuse by nasal insufflation when

the composition comprises one or more pharmaceutically acceptable excipients in an

amount of at least 40%, alternatively at least 45%, alternatively at least 50%,

alternatively at least 55%, alternatively at least 60%, alternatively at least 65%,

alternatively at least 70%, alternatively at least 75%, alternatively at least 80%,

alternatively at least 85%, alternatively at least 90%, alternatively at least 95% by

weight of the total weight of the composition. In some embodiments, the

composition comprises one or more pharmaceutically acceptable excipients in an

amount of about 75% or more, alternatively about 80% or more, alternatively about

85% or more, or alternatively about 90% or more by weight of the total weight of the

composition. In some embodiments, the bioequivalent composition not configured to

deter abuse comprises one or more pharmaceutically acceptable excipients in an

amount less than the amount present in a composition of the present composition.

In some embodiments, the orally bioequivalent composition, which in some

embodiments is a bioequivalent composition not configured to deter abuse,

comprises one or more pharmaceutically acceptable excipients in an amount of less



than about 90%, alternatively about 85% or less, alternatively about 80% or less,

alternatively about 75% or less, alternatively about 70% or less, alternatively about

65% or less, alternatively about 60% or less, by weight of the total weight of the

composition.

[0046] In some embodiments, the one or pharmaceutically acceptable

excipients may be in an amount sufficient to deter abuse by nasal insufflation when

the composition comprises the active ingredient and the one or more

pharmaceutically acceptable excipients in a ratio of pharmaceutically acceptable

excipientactive ingredient of 1: 1 or more, alternatively 2:1 or more, alternatively 3:1

or more, alternatively 4:1 or more, or alternatively 5:1 or more.

[0047] The pharmaceutical composition may be formulated for immediate

release and/or extended release characteristics. The term "extended release" is

used to refer to a composition which is formulated to provide for the gradual release

of an active ingredient over an extended period of time, preferably over 2 to 48

hours, more preferably over 4 to 36 hours, and most preferably over 6 to 24 hours.

The term "extended release" includes controlled release and delayed release. In

some embodiments of the present invention containing an extended release portion,

preferably <25%, more preferably <20%, of the active ingredient is released in the

first hour from the extended release portion; preferably 15-50%, more preferably 20-

45%, of the active ingredient is released in the first two (2) hours from the extended

release portion; preferably 40-80%, more preferably 45-75%, of the active ingredient

is released in the first four (4) hours from the extended release portion; and

preferably >75%, more preferably >80%, of the active ingredient is released after

eight (8) hours from the extended release portion. In preferred embodiments, the

pharmaceutical composition is formulated for immediate release. The term

"immediate release" is used to refer to a pharmaceutical composition which is

formulated to release about 80% or more of an active ingredient after 4 hours, more

preferably after 2 hours, and most preferably after 1 hour after oral administration. In

preferred embodiments, the pharmaceutical composition is formulated to release

about 80% or more, more preferably about 90% or more, even more preferably

about 95% of the active ingredient in the pharmaceutical composition after about 1



hour after oral administration of the unit dosage form (for example, after swallowing

the tablet or capsule or other dosage form).

[0048] The pharmaceutical composition can be in any pharmaceutical dosage

form, including, but not limited to a tablet, a capsule, a micro tablet, granules, pellets,

a lollipop, a lozenge and a coated capsule. In preferred embodiments, the

pharmaceutical composition comprises a tablet dosage form.

[0049] The present invention also provides methods of administering

compositions of the present invention. The present invention provides a method of

treating, preventing, reducing the occurrence of, decreasing the severity or degree

of, and/or reducing the signs and/or symptoms of a disease or condition in a subject

in need thereof, comprising administering to the subject a composition of the present

invention. The disease or condition includes any disease or condition which would

benefit from administration of a drug, including but not limited to analgesics, anti¬

inflammatory agents, anti-helminthics, anti-arrhythmic agents, anti-asthma agents,

anti-bacterial agents, anti-viral agents, anti-coagulants, anti-dementia agents, anti¬

depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents, anti¬

hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents,

anti-neoplastic agents, immunosuppressants, anti-protozoal agents, anti-thyroid

agents, anti-tussives, anxiolytics, sedatives, hypnotics, neuroleptics, neuroprotective

agents, β-blockers, cardie inotropic agents, cell adhesion inhibitors, corticosteroids,

cytokine receptor activity modulators, diuretics, anti-Parkinson's agents, gastro¬

intestinal agents, histamine H-receptor antagonists, keratolyses, lipid regulating

agents, muscle relaxants, nitrates and other anti-anginal agents, non-steroid anti-

asthma agents, nutritional agents, opioid analgesics, sex hormones, stimulants and

anti-erectile dysfunction agents; and salts, esters, and mixtures thereof. In some

embodiments, the disease or conditions is selected from the group consisting of:

pain, sleep disorders (such as insomnia), anxiety, attention deficit hyperactivity

disorder, narcolepsy, and depression. In some embodiments, the disease or

condition includes, but not limited to, pain, chronic pain; acute pain; and/or pain

associated with, secondary to, or caused by conditions such as osteoarthritis,

rheumatoid arthritis, fibromyalgia, migraines and other headaches, back-related

disorders, shingles, stiffened joints, physical trauma, cardiovascular conditions,



cancer, sciatica, kidney stones, appendicitis, neuralgia, pancreatitis, gout,

endometriosis, stomach ulcers, Crohn's Disease, and post-operative conditions.

[0050] In some embodiments, the compositions of the prevent invention may

be administered at a frequency of one or more times every day. In some

embodiments, the composition is administered one, two, or three times daily.

EXAMPLES

Example 1

[0051] The following study was conducted to test a Formulation containing 60

mg morphine sulfate pentahydrate and about 500 mg of pharmaceutically acceptable

excipients. The pharmaceutically acceptable excipients comprise about 400 mg of a

mixture of mannitol, AVICEL® PH 102 (microcrystalline cellulose) and magnesium

stearate. The study was a randomized, double-blind study of 26 human subjects.

The Formulation was crushed, and the following mean exposures (AUCo-t) were

observed.

Example 2

[0052] The following study compares the bioavailability and abuse potential of

the Formulation of Example 1 and a Comparative Formulation (bioequivalent

composition) containing morphine sulfate pentahydrate. The Formulation of

Example 1 contains 60 mg of morphine sulfate pentahydrate and about 500 mg of

pharmaceutically acceptable excipients. The Comparative Formulation contains 60

mg of morphine sulfate pentahydrate and about 100 mg of pharmaceutically

acceptable excipients. The study is a randomized, double-blind study of human

subjects. The Formulation of Example 1 and the Comparative Formulation are

crushed. After intranasal administration, he following mean exposures (AUCo-t) are

observed. The Comparative Formulation, which contains less excipient, results in

higher levels of morphine (MOR), lower levels of morphine 6-glucuronide (M6G), and



a high ratio of MOR:M6G (compared to the Formulation of Example 1) . The

Formulation of Example 1, which contains more excipient, displays low levels of

morphine, high levels of M6G, and a low ratio of MOR/M6G.



What is claimed:

Claim 1. A method of treating, preventing, reducing the occurrence of,

decreasing the severity or degree of, and/or reducing the signs and/or symptoms of

a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of:

pain, sleep disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition comprising a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC of the drug achieved after a

time period is lower than the Cmax and/or AUC of the drug achieved after intranasal

administration of a physically compromised form of an orally bioequivalent

composition not containing one or more pharmaceutically acceptable excipients in an

amount sufficient to deter abuse by nasal insufflation.

Claim 2. The method of claim , wherein the disease or condition is selected

from the group consisting of: chronic pain or acute pain.

Claim 3. The method of claim , wherein the disease or condition is pain

associated with, secondary to, or caused by osteoarthritis, rheumatoid arthritis,

fibromyalgia, migraine or other headache, back-related disorder, shingles, stiffened

joints, physical trauma, cardiovascular condition, cancer, sciatica, kidney stones,

appendicitis, neuralgia, pancreatitis, gout, endometriosis, stomach ulcers, Crohn's

Disease, or post-operative condition.

Claim 4. The method of claim , wherein the pharmaceutical composition

comprises a central nervous stimulant or central nervous depressant.

Claim 5. The method of claim , wherein the drug is selected from the group

consisting of: opioids, benzodiazepines, barbiturates, and amphetamines.



Claim 6 . The method of claim , wherein the drug is selected from the group

consisting of: fentanyl, sufentanil, carfentanil, lofentanil, alfentanil, hydromorphone,

oxycodone, morphine, hydroxycodone, propoxyphene, pentazocine, methadone,

tilidine, butorphanol, buprenorphine, levorphanol, codeine, oxymorphone,

meperidine, and dihydrocodeinone and pharmaceutically acceptable salts thereof.

Claim 7 . The method of claim , wherein the drug is selected from the group

consisting of: oxycodone, hydrocodone, codeine, morphine, oxymorphone and

hydromorphone, and pharmaceutically acceptable salts and esters thereof.

Claim 8 . An orally administrable pharmaceutical composition comprising a drug

and one or more pharmaceutically acceptable excipients in an amount sufficient to

deter abuse by nasal insufflation, wherein the pharmaceutical composition is

configured such that when the pharmaceutical composition is intranasally

administered in physically compromised form to a subject, the Cmax and/or AUC of

the drug achieved after a time period is lower than the Cmax and/or AUC of the drug

achieved after intranasal administration of a physically compromised form of an

orally bioequivalent composition not containing one or more pharmaceutically

acceptable excipients in an amount sufficient to deter abuse by nasal insufflation.

Claim 9 . The pharmaceutical composition of claim 8, wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC of the drug achieved after intranasal administration after a

time period is at least 5% lower than the Cmax and/or AUC of the drug achieved

after intranasal administration of an orally bioequivalent composition in physically

compromised form.

Claim 10. The pharmaceutical composition of claim 8, wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,



the Cmax and/or AUC of the drug achieved after intranasal administration after a

time period is at least 10% lower than the Cmax and/or AUC of the drug achieved

after intranasal administration of an orally bioequivalent composition in physically

compromised form.

Claim 11. The pharmaceutical composition of claim 8 , wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC of the drug achieved after intranasal administration after a

time period is at least 5% lower than the Cmax and/or AUC of the drug achieved

after intranasal administration of an orally bioequivalent composition in physically

compromised form.

Claim 12. The pharmaceutical composition of claim 8, wherein the time period is

selected from the group consisting of: 30 minutes, 1 hour, 2 hours, 4 hours, 8 hours,

12 hours, and 24 hours.

Claim 13. The pharmaceutical composition of claim 8 , wherein the drug is

selected from the group consisting of: opioids, benzodiazepines, barbiturates, and

amphetamines.

Claim 14. A method of treating, preventing, reducing the occurrence of,

decreasing the severity or degree of, and/or reducing the signs and/or symptoms of

a disease or condition in a subject in need thereof,

wherein the disease or condition is selected from the group consisting of:

pain, sleep disorders, anxiety, attention deficit hyperactivity disorder, narcolepsy, and

depression in a subject in need thereof, comprising administering to the subject an

orally administrable pharmaceutical composition comprising a drug and one or more

pharmaceutically acceptable excipients in an amount sufficient to deter abuse by

nasal insufflation, wherein the pharmaceutical composition is configured such that

when the pharmaceutical composition is intranasally administered in physically

compromised form to a subject, the Cmax and/or AUC achieved after a time period



is no more than about 250% of the Cmax and/or AUC achieved after oral

administration of the pharmaceutical composition in an intact form.

Claim 15. The method of claim 14, wherein the disease or condition is selected

from the group consisting of: chronic pain or acute pain.

Claim 6 . The method of claim 14, wherein the disease or condition is pain

associated with, secondary to, or caused by osteoarthritis, rheumatoid arthritis,

fibromyalgia, migraine or other headache, back-related disorder, shingles, stiffened

joints, physical trauma, cardiovascular condition, cancer, sciatica, kidney stones,

appendicitis, neuralgia, pancreatitis, gout, endometriosis, stomach ulcers, Crohn's

Disease, or post-operative condition.

Claim 17 . The method of claim 14, wherein the time period is selected from the

group consisting of: about 30 minutes, about 1 hour, about 2 hours, about 4 hours,

about 8 hours, about 12 hours, and about 24 hours.

Claim 18 . The method of claim 14, wherein the drug is selected from the group

consisting of: opioids, benzodiazepines, barbiturates, and amphetamines.

Claim 19. The method of claim 14, wherein the drug is selected from the group

consisting of: fentanyl, sufentanil, carfentanil, lofentanil, alfentanil, hydromorphone,

oxycodone, morphine, hydroxycodone, propoxyphene, pentazocine, methadone,

tilidine, butorphanol, buprenorphine, levorphanol, codeine, oxymorphone,

meperidine, and dihydrocodeinone and pharmaceutically acceptable salts thereof.

Claim 20. The method of claim 14, wherein the drug is selected from the group

consisting of: oxycodone, hydrocodone, codeine, morphine, oxymorphone and

hydromorphone, and pharmaceutically acceptable salts and esters thereof.

Claim 2 1 . An orally administrable pharmaceutical composition comprising a drug

and one or more pharmaceutically acceptable excipients in an amount sufficient to



deter abuse by nasal insufflation, wherein the pharmaceutical composition is

configured such that when the pharmaceutical composition is intranasally

administered in physically compromised form to a subject, the Cmax and/or AUC

achieved after a time period is no more than about 250% of the Cmax and/or AUC

achieved after oral administration of the pharmaceutical composition in an intact

form.

Claim 22. The pharmaceutical composition of claim 2 1 , wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC achieved after intranasal administration is no more than about

200% of the Cmax and/or AUC achieved after oral administration of the

pharmaceutical composition in an intact form.

Claim 23. The pharmaceutical composition of claim 2 1 , wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC achieved after intranasal administration is no more than about

175% of the Cmax and/or AUC achieved after oral administration of the

pharmaceutical composition in an intact form.

Claim 24. The pharmaceutical composition of claim 2 1 , wherein the

pharmaceutical composition is configured such that when the pharmaceutical

composition is intranasally administered in physically compromised form to a subject,

the Cmax and/or AUC achieved after intranasal administration is no more than about

150% of the Cmax and/or AUC achieved after oral administration of the

pharmaceutical composition in an intact form.

Claim 25. The pharmaceutical composition of claim 2 1 , wherein the time period is

selected from the group consisting of: 30 minutes, 1 hour, 2 hours, 4 hours, about 8

hours, 2 hours, and 24 hours.



Claim 26. The pharmaceutical composition of claim 2 , wherein the drug is

selected from the group consisting of: opioids, benzodiazepines, barbiturates, and

amphetamines.
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