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(57) Abstract: The present invention discloses compositions of liquid and gel formulation containing aripiprazole in the form of a
patch for transdermal delivery wherein the aripiprazole is present in the amount of 7% w/v, the gel contains a gelling agent in the
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ARIPIPRAZOLE COMPOSITIONS AND METHODS
FORITS TRANSDERMAL DELIVERY

This mternational application claims priority under 35 U.S.C. §120 of US.
Patent Apphlication No. 14/825 318, filed August 13, 2015, which is a continuation-
i-part of U.S. Patent Application Sernal No, 13/879 485, filed April 15, 2013, which
is a National Stage filing of PCT/US2011/057080, filed October 20, 2011, which
claims benefit under 35 U.S.C. §119(e) of U.S. Provisional Patent Application Senal
No. 61/407,591, filed October 28, 2010, all of which are incorporated herein by

reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to the figld of transdermal delivery of
pharmaceutical compositions, which have an acceptable in vitro performance and
good bioavailability. In particular, the transdermal pharmaceutical compositions of

the present invention include liguids or gels of aripiprazole i a patch dosage form.

BACKGROUND QF INVENTION

Aripiprazole (ARPZ) is the first of a new class of atypical antipsychotics
{third generation). Biochemically, ARPZ is a partial agonist of the D2 family of
dopamine receptors.'” It is active against positive and negative symptoms of
schizophrenia. ™

ARPZ is a quinchinone dervative, white crystalline powder,
practicallv insoluble in water, with a low melting pomt (135-140°C), MW
448 3%¢/mole and partition coefficient of 4.54.

BRIEF SUMMARY OF THE INVENTION

The mvention provides a pharmaceutical composition comprising
aripiprazole in a dosage form for transdermal delivery comprising anpiprazole about
7%, Carbopol about 3%, DMSO about 40%, Ethanol about 25%, Lactic acid about
5%, N-methyl-2-pyrrolidone (NMP) about 1.75%, Oleic acid about 4%, propylens
glvcol (PG) about 7.25%, and q.5. water. The mavention provides a pharmaceutical
composition wherein the aripiprazole is in a gel or hiquid form. The mvention
provides a pharmaceutical composition wherein the pH of the composition is

approximately 6o 7.
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The mvention provides a pharmaccutical composition phamaccutical
composition comprising aripiprazole in a dosage form for transdermal delivery
comprising aripiprazole about 7%, Klucel (hvdroxypropylcellulose (HPC)) about
2%, DMSG about 40%, Ethancl about 25%, Lactic acid about 5%, N-methyl-2-
pyrrolidone (NMP} about 1.75%, Oleic acid about 4%, propylene glveol about
10.25%, and qs. water. The nvention provides a pharmaceutical composition
wheremn the aripiprazole 18 m a gel or hguid form. The invention provides a
pharmaceutical composition wherein the pH of the composition is approximately 6
to 7.

The mvention provides a pharmaceutical composition phammaceutical
composition comprising aripiprazole in a dosage form for transdermal delivery
comprising  about aripiprazole about 7%, Klucel (hvdroxypropyleeliulose (HPCY)
about 4%, DMSO about 3%, Ethanol about 5%, isopropyl myristate (IPM) about
1.5%, Oleic acid about 23%, Lactic acid about 6%, PG about 23.5%., Polyethylenc
glycol (PEG) - 20%, and Glyeerin about 5%. The iwnvention provides a
pharmaceutical composition wherein the aripiprazole is in a gel or liquid form. The
mvention provides a pharmaceutical composition wherein the pH of the composition
18 approximately 6 1o 7.

The invention provides a pharmaceutical composition pharmaceutical
composition comprising aripiprazole in a dosage form for transdermal delivery
comprising  about anpiprazole about 7%, DMSO about 40%, N-methyl-2-
pvrrolidone (NMP) about 1.75%, propylene glyeol (PG) - 10.23%, Ethanol about
169, Lactic acid about 3%, Terpineol about 10%, Oleic acid about 2%, Water about
5%, and Carbopol about 3%. The invention provides a pharmaceutical composition
wherein the anpiprazole s in a gel or higuid form. The invention provides a
pharmaceutical composition wherein the pH of the composition is approximately 6
to 7.

The wmvention provides a phamnaceutical composition pharmaceutical
composition comprising arnpiprazole in a dosage form for transdermal delivery
comprising anpiprazole about 7%, DMSO about 40%, N-methyl-2Z-pyrolidone
{(NMP) about 1.75%, propvlene glveol (PG) about 9.25%, Ethanol about 25%,
Lactic acid about 5%, Oleyl alcobol about 4%, Water about 5%, and Carbopo! about

3%. The invention provides a pharmaceutical composition wherein the arpiprazole

NI
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ts i a gel or Hquid form. The mvention provides a pharmaceutical composition
wherein the pH of the composition is approximately 6 to 7.

The invention provides a method of treating schizophrenia in patient in need
of such treatment comprnsing: selecting a patient in need of treatment for
schizophrenia; administering the pharmaceutical composition of the nvention,
thereby treating schizophrenia. The imvention provides for the use of a
pharmaceutical composition of the mvention to manufacture a medicament for
treating, for example, schizophrenia.

BRIEF BDESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

The mvention will be described i conjunction with the following drawings
wherein:

Figure 1 is a chart showing the Effect of Drug Concentration on the Flux of
ARPY through Cellulose Membrane from 0.5% Carbopol 971 Gel Systems.

Figure 2 is a chart showing the Cumulative Amount of 5% ARPZ
Permeated through Cadaver Skin from 9.5% Carbopol Gel System.

Figure 3 is a chart showing the Cuomulative Amount of Drug Permeated
through Human Cadaver Skin from 3% ARPZ i 0.5% Carbopol Gel Systems with
Enhancers (Fatty Acids).

DETAILED DESCRIPTION OF THE INVENTION

As used herem, the terms "subject” and "patient” are used interchangeably.
As used heremn, the term "patient” refers to an animal, preferably a mammal such ag
a non-primate {¢.g., cows, pigs, horses, cats, dogs. rats ¢tc.) and a pomate {(c.g..
monkey and human), and most preferably a human. In some embodiments, the
subject 18 a non-human animal such as a farmm animal {¢.g., a horse, pig, or cow) ora
pet {2.g., a dog or cat). In a specific embodiment, the sobject is an elderly human. In
another embodiment, the subject is a human adult. In another embodiment, the
subject 15 a human child. In vet another embodiment, the subject is a human infant.

As used herein, the term "agent” refers to any molecule, compound,
methodology and/or substance for use in the prevention, treatment, management
and/or diagnosis of a discase or condifion. As used herein, the torm "etfective
amount” refers to the amount of a therapy that is sufficient to result in the prevention
of the development, recurrence, or onset of a disease or condition, and one or more

symptoms thereof, o enbance or improve the prophylactic effect(s} of another
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therapy, reduce the severity, the duration of a discase or condition, amehiorate one or
more symptoms of a disease or condition, prevent the advancement of a disease or
condition, cause regression of a discase or condition, and/or enhance or improve the
therapeutic effect(s} of another therapy.

As used herein, the phrase "pharmaceutically acceptable” means approved by
a regulatory agency of the federal or a state government, or listed in the US.
Pharmacopeia, European Pharmacopeia, or other generally recognized pharmacopeia
for use in antmals, and more particularly, in humans.

As used herein, the term "therapeutic agent" refers to any molecule,
compound, and/or substance that is used for the purpose of treating and/or managing
a disease or disorder.

As used herem, the terms "therapies" and "therapy" can refer to any
method(s), composition{s), and/or ageni{s) that can be used in the prevention,
treatment and/or management of a disease or condifion, or onc or MoTe SYMpLoms
thereof. In certain embodiments, the terms "therapy” and "therapies” refer to smali
molecule therapy.

As used herein, the terms "treat” "treatment,” and "treating” in the context
of the adminastration of a therapy to a subject refer to the reduction or inhibition of
the progression and/or duration of a disease or condition, the reduction or
amelioration of the severity of a disease or condition, such as cancer, and/or the
amelicration of one or more symptoms thereof resulting from the administration of
one or more therapies.

¢ term "denvative" or "dervatized” as used herein mclades chemical
modification of a compound of the invention, or pharmaceutically acceptable salts
thereof or mixtures thercof. That is, a "derivative” may be a functional equivalent of
a compound of the mvention, which 1s capable of inducmg the improved
pharmacological functional activity in a given subject. Hustrative of such chemical
modifications would be replacement of hydrogen by a halo group, an alkyl group, an
acyl group or an amino group.

As used herein, the term "pharmaceutically acceptable salis™ includes acid
addition salts or addition salts of free bases. The term "pharmaceutically acceptable
salts" of a compound of the mvention is also meant to include within its scope all the
possible isomers and thetr mixtwes, and anv pharmaceutically  acceptable

metabolite, bioprecursor and/or pro-drug, such as, for example, a compound which

4
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has a structural formula different from the one of the compounds of the invention,
and vet is directly or mndirectly converted in vivo into a compound of the invention,
upon aduunistration to a subject, such as a manunal, particularly a human being.

The compound may be m the form of a pharmaceutically acceptable salt,
such as an acid addition salt or a base salt, or a solvate thereof, including a hydrate
thercof. Suitable acid addition salts are formed from acids which form non-toxic
salts and examples are the hyvdrochlonde, hydrobromide, hvdroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, fumarate,
lactate, tartrate, citrate, gluconate, succinate, saccharate,  benzoate,
methanesulphonate, ethanesulphonate, benzenesulphonate, p-iolucnesulphonate and
pamoate salts. Suttable base salts are tormed from bases which form non-toxic salis
and examples are the sodiom, potassium, alumimum, caleium, magnesium, zine and
diethanolamine sakis.

The invention provides a pharmaceutical composition  comprising
aripiprazole m a dosage form for transdermal delivery. The wmvention provides a
pharmaceutical composition of the mvention wherein the aripiprazole 15 1in a gel or
hquid form. The invention provides a pharmaceutical composition of the invention
wherein the anpiprazole is present in the amount of 1 to 20% w/v. The mvention
provides a pharmaceutical composition of the invention wherein the anpiprazole is
present in the amount of 1 {0 20% w/v. The mvention provides a pharmaceutical
composition of the invention wherein the gel contains a gelling agent in the range of
about 8.1% to 5% w/v. The invention provides a pharmaceutical composition of the
mvention further comprising approxamately 40% N-methyl-2-pyrrolidone, 40%
Dimethylsulfoxide, 15% alcohol and 5% water.

The mvention provides a phammaccutical composition for transdemmal
delivery which comprises ARPZ 2%; DMSO at a concentration of about 10 to 40%,
and at a preferred concentration of about 25%; NMP at a concentration of about 5 to
40%, and a preferred concentration is about 10%: Isopropyl alcohol (IPA ) at a
concentration of about 1 to 15% , and a preferred concentration 13 about 5%; Ethvl
Alcobol at a concentration of about 135 to 40%, and a preferred concentration is
about 40%; PEG 400 at a concentration of about 1 to  153%. and a preferred
concentration is about 15%; CARBOPOL® 971P at a concentration of about 0.25

10 5%, and a preferred concentration 18 about 0.5%; and water, g.s5. to 100%.
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The mvention provides a pharmaceutical composition of the invention being
m the form of a hiquid and comprising an alcchol, glveol, mineral oi, and/or
vegetable oif. The invention provides a pharnmaccutical compostiion of the invention
wherein the composition 1s in a gel form and further compnses a gelling agent
selected from the group consisting of natural polymers, semisynthetic polymers,
synthetic polymers, carboxyvinyl polymers or carbomers, CARBOPOL® 940,
CARBOPOL® 934, CARBOPOL® 971, poloxamer, polvacrvlamide, polyvinyl
alcohol, polvethylene and co-polvmers thercof. The invention provides a
pharmaceutical composition of the invention wherein the form 15 a paich for
transdermal delivery. The nvention provides a pharmaceutical composition of the
mvention being m the dosage form of an omtment, cream, emulsion, or liposome.
The invention provides a pharmaceatical composition of the invention wherein the
aripiprazole is present in the amount of 1 to 20% wiv.

The mvention provides a phbarmaceufical composition of the invention
further compnsing an enhancer. The invention provides a pharmaceutical
composition of the invention wherein the enhancer s selected from the group
consisting of launc acid, myristc acid, water., sulfoxides, dimcthylsulfoxide,
dimethylacetamide, dimethvlformamide, decymethylsulfoxide, pyrolidones, faity
acid esters, fatty acids, alcohols, fatty alcobols and glycols, urea, essential oils,
terpene and terpenoids, liposomes, niosomes, transferomes and ethanosomes.

The wmveniion provides a pharmaceutical composition of the invention
wherein the pH of the composition 1s maintained at approximately 6 to 7. The
mvention provides a pharmaceutical composition ot the invention wheremn the pH of
the composition is maintained at approximately 6tc 7.

In an exemplary embodiment, the invention provides a phamaceutical
composition comprising about ARPZ - 7%, Carbopol - 5%, DMS0 - 40%, Ethanol -
25%, Lactic acid ~ 5%, Ne-methyl-2-pyrrolidone (NMP)} - 1.75%, Oleic acid - 4%,
propylene glycol {(PG) - 7.25%, and q.5. Water {ca. 5%}

In an cxemplarv embodiment, the nvention provides a pharmaccutical
composition comprising about ARPZ - 7%, Klucel (hvdroxypropyicetiuiose (HPC))
- 2%, DMSO - 40%, Ethanol - 25%, Lactic acid - 5%, N-methvl-2-pyrrohidong
(NMP} - 1.73%, Oleic acid - 4%, propylene glveol - 10.25%, and ¢.5. Water {ca.

39).

6
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In an exemplary embodiment, the invention provides a phamaccutical
composition comprising about ARPZ - 7%, Klucel (hydroxypropviceliulose (HPC))
- 4%, DMSO - 5%, Ethanol - 5%, isopropyl mynstate (IPM) - 1.5%. Oleic acid -
23%, Lactic acid - 6%, PG - 23.5%, Polyethviene glveol (PEG) - 20%, and
Glyeerin- 5%,

In an cxemplarv embodiment, the nvention provides a pharmaccutical
corposition comprising about ARPZ - 7%, DMSQO - 40%, N-methyl-2-pvrrolidone
{(NMP) - 1.75%, propylene glveol (PG) - 10.23%, Ethanol - 16%, Lactic acid - 5%,
Terpineol - 10%, Oleic acid - 2%, Water - 3%, and Carbopol - 3%.

In an exemplary embodunent, the invention provides a phammaccutical
composition comprising about ARPZ - 7%, DMSO0 - 40%, N-methyl-2-pyrrolidone
{(NMP) - 1.73%, propylene glycol (PG) - 9.25%, Ethanol - 25%, Lactic acid - 5%,
Olevi alcohol - 4%, Water - 5%, and Carbopol - 3%.

Preparation of suitable formulations is within the skill of those in the art, and
suitable excipients for inclusion in anv such formulation include, for example,
gellants, viscosifiers, penetration enhancers, preservatives, such as antibiotics and
antifongals, and cosmetic ingredients, such as scents and colonngs.

Suitable preservatives will be apparent 1o those skilled m the art, and include
the parabens {methyi, ethyl, propvl and butyl), benzoic acid and benzyvl alcohol
Preservatives emploved solely for that purpose will generally form 19 (w/w) or less
of the final topical formulation.

Phammaceutical compositions of the present invention can mnclude
nanoparticles, composiie nanoparticles, nanosuspension, or nanocapsules of the

present nvention

The mvention will be illustrated in more detail with reference to the
following Examples, but it should be understood that the present invention is not

deemed 1o be limited thersto.

Example 1

ARPY 15 practically insoluble in water and has been formulated as a hquid and gel
dosage form (Table 1). All reported values are in weight/volume percentage

(W/V)

~J
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TABLE 1: Composition of liquid and gel formuiation of Aripiprazole (8%
WiV}

(]

An optimal mixtore design of experiments was used to select the levels of the
formulation variables. The optimum composition of a 1% W/V to 20% W/V ARPZ
hquid formulation was predicted to have NMP 40%, DMSG 40%, Alcohol 15% and
water 5% (Table 1). The gel formulation should contam a gelling agent in the range

10 of about 0.1% to 5% W/V and the optimum APRZ composition should range from
about 1% W/V 10 20% W/V with about 5% W/V of the gelling agent. Therefore, the
gel formulation was predicted to have a NMP of 40%, DMSQ 40%, Alcohol 15%,
Carbopol 971 0.59%, and Water 4.5% (Table 1), However, Table 2 lists other
combinations that alsc could produce successfil liquud and gel ARPZ formulations

15 in accordance with the present imvention.

TABLE 2. Concentration Ranges of N-Methyl-2-Pyrolidone (NMP}), Dimethl
Sulfoxide (BMSQ}, Ethyl Alechol, and Water in Liquid Aripiprazele

Formulation

2. 44 40 20 e
3 40 40 R 20
4. 40 40 15 3
5 40 40 10 10
6. 40 40 5 15
7. 30 30 20 24}
8. 30 30 30 10
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9. 30 40 23 5
10. 40 30 25 5
11 45 45 10 0
12. 45 40 10 5

Other than these components, other solvents known to those skilled in the art
suitable for use m the present imvention can be used to prepare the higuid
formulation, and combinations thereof, inchiding but not limited to alcchols such as
but not hmited to {methyl, cthyl, butyl, propvl, 1sopropvl, isopropyl myristate, et ),
glveols such as, but not himited 1o (propyiene, polvethyiene, glycerin, etc.} mineral

oils, vegetable oils, and others.

Exampie 2

The effect of gelling agents and their concentration on the permeation of
ARPZ through artificial membranes and human cadaver skin was evaluated and two
characteristic graphs are shown in Figures 1| & 2. The optimal desired composition
of ARPZ gel formulation contains 0.5% W/V Carbopol 971, ARPZ can be gelled by
gelling agents, including but not bmited to, natural polymers (such as agar, alginic
acid and dertvatives, cassia tora, collagen, gelatin, gellum gum, guar gum, pectin,
potassium, or sodium carageenan, tragacanth, xanthan, etc), semisynthetic polymerg
{such as wmethvicelulose, carbosymethyicellulose, hydroxypropviceliulose,
hydroxypropylmethyicelulose, eic} synthetic polymers (such as carboxyvinyl
polyvmers or carbomers: carbopol 940, carbopol 934, carbopol 971, poloxamer,
polvacryiamide, polvvinyl aicohol, polyethylene, and its co-polymers etc), and clays
{such as silicates, ctc). In addition, other than cellulose membranes, ARPZ can be
evaluated with other artificial membranes including but not limited to silicone
membranes {polydimethylsiloxane}, liposome-coated membranes, solid-supported
liquid moembranes, lecithin organogel membrancs and others. Besides the gel
formulations of ARPZ, other dosage forms include, but are not imited to, omtments,

creams, emulsions, liposomes, etc. may be used.
Example 3

The effect of cohancers on the flux of ARPZ through human cadaver skin
was evaluated and is shown 1n Figure 3. The desired optimum composition of ARPZ

gel formulation contaimed Lauric and Mynstc acid. Apart from Lauric and Myriste
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acid enhancer, the ARPZ transdermal debivery can be mnfluenced by enhancers
mcluding bt not hmited to water, sulfoxides, and similar chenucals,
dimethyisulfoxide (DMSO), dumethylacctamide (DMAC), dumethylformanude

(DMF), decymethylsulfoxide (BUCMS) ete, azone, pyvrrolidones N-methyl-2-

(]

pyrrolidone (NMP3, 2-pyrrohidon (2p), cte., fatty acids esters (butyl ethanoate, ethyl

cthanoate, cthyl oleate, isopropyl myristate, isopropyl palmiate, methyi ethanolate,

eic.), faity acids {capric, caprvlic, lauric, oleic, mynstic, hnoleic, stearic, palmitic
gte), alcohols, fatty alcohols and glycols (nathanol, dodecanol, propvlene glycols,
glvcerol eic), urea, essential oils, terpene and terpenocids (imonene, thymol, cingole

10 ote), iposomes, niosomes, transteromes, ethanosomes, etc.

Example 4

The effects of pH on the permeation of ARPZ through human cadaver skin
were evaluated and a charactenstic graph s shown m Figure 2. The preferred
optimum composttion of ARPZ gel transdermal formulation had a pH 1n the range

15 of approximately 6 to 7. Gther than these optimal pH values, the ARPZ transdermal
delivery may be influenced by pH values outside of the pretferred range, but to a
lesser extent. Thus, the present invention may still be achieved outside of the
preferred pH range of approximately 6 to7, depending upon the circumstances of
USE.

20 The systems of this discoverv can deliver ARPZ at a flux between 50mceg/ch-
2.5 and 800meg/ch-2.h, which can produce the required therapeutic ARPZ blood
levels. Flux rate can be changed by modifving such parameters as ARPZ initial
concentration, surface arga of the patch, pH of the formulation, vehicle composition,
enhancer type and composition, ¢ic., in accordance with the teachings of the present

25 mveniion.

Optimum therapeutic outcome requires not only a proper drag sclection but
also an ¢ffective drug delivery. Psychotropic drug compliance of nigorous regular
medication schedules is of great importance. fn many instances, oral administration
of psychotropic agents is considered a less than optimal delivery svsiem due to

30 patient non-compliance’. Transdermal delivery of psvehotropic drugs, especially

with prolonged duration of action, would be valuable in increasing medication

compliance, especially in the genatric population. Further, potential advantages of

ARPZ transdermal delivery are as follows: lack of hepatic first pass effect;

10
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climinating the potential for over- or under- dosing; allowing the flexibility of
terminating the drug administration bv suaply removing the patch; providing a
staplified therapeutic regimen, therchy assisting medication compliance in the

geriatric population.

Example 5

A transdermal compostition of Arnipiprazole is shown below:
ARPZ 2%
DMSO 25%
NMP 10%
Isopropylalcohol { IPA ) 5%
Ethyi Alcohol 40%
PEG 400 15%
Carbopol 971P $4.5%
H{I q.s. to pH 6-7
WATER q.8. to 100%

Exampie 6

A transdermal composition of Aripiprazole is shown below:
ARPZ 7%
Carbopol 5%
DMSO 40%
Ethanol 25%
Lactic acid 3%
NMP 1.75%
Oleic acid 4%
PG 7.25%
Water 5%

Example 7

A transdermal composition of Anipiprazole is shown below:

ARPZ 7%
Klucel 2%

1
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DMSO 40%
Ethanol 25%
Lactic acid 5%
NMP 1.75%
5 Oleic acid 4%
PG 10.25%
Water 3%
Example 8

10 A transdermal composition of Anpiprazole is shown below:
ARPZ 7%
Klucel 4%
DMSO 3%
Ethanol 5%

15 PM 1.5%
{Oletic acid 23%
Lactic acid 6%
PG 23.5%
PEG 20%

20 Glyeerin 5%

Example 9

25 A transdermal composition of Anpiprazole is shown below:
ARPZ 7%
DMSO 40%
NMP 1.75%
PG 10.25%

30 Ethanol 16%
Lactic acid 5%
Terpineol 10%
Oleic acid 2%
Water 5%

12
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Carbopol

Example 10

A transdermal composition of Aripiprazole is shown below:

5 ARPZ 7%
DMSO 40%
NMP 1.75%
PG 9.25%
Ethanol 25%
10 Lactic acid 3%
Ulevl alcohol 4%
Water 5%
Carbopol 3%
15 While the mvention has been described 1n detail and with reference 1o

apecific examples thereof, 1t will be apparent to one skilled in the art that vanous
changes and modifications can be made therein without departing from the spirit and

scope thereof.
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CLAIMS

WHAT IS CLAIMED IS:

1. A pharmaceutical composition compnsing anipiprazole in a dosage form for
transdermal delivery comprising aripiprazole about 7%, Carbopol about 5%, DMSO
about 40%, Ethanol about 23%, Lactic acid about 3%, N-methyl-2-pyrrolidone
{(NMP) about 1.75%, Oleic acid about 4%, propviene glycol (PG) about 7.25%, and
g.s. water.

2. The phamaceutical composition of claim | wherein the aripiprazole 15 in a gel or
hqud form.

3. The pharmaceutical composition of any one of claims 1 - 2 wherein the pH of the
composition is approximately 6 to 7.

4. A pharmaccutical composition comprising aripiprazole in a dosage form for
transdermal  delivery  comprsing  anpiprazole  about 7%,  Klucel
(hydroxypropvlcelulose (HPC)) about 2%, DMSQO about 40%, Ethanol about 25%,
Lactic acid about 3%, N-methyl-2Z-pvrrolidone (NMP) about 1.75%, Olecic acid
about 4%, propylene glycol about 10.25%, and g.5. water.

5. The pharmaceutical composition of claim 4 wherein the aripiprazole is v a gel or
hquad form.

6. The pharmaceutical composition of any one of claims 4 - 5 wherein the pH of the
composition is approximately 6 to 7.

7. A pharmaceutical composition comprising anpiprazole in a dosage form for
transdermal  delivery  comprising abouwt anpiprazole about 7%, Klucel
(bydroxypropvicelulose (HPCY) about 4%, DMSO about 5%, Ethanol about 5%,
1sopropyl mynstate (IPM) about 1.5%, Oleic acid about 23%, Lactic acid about 6%,
PG about 23 .5%, Polyethvlene glyeol (PEG) - 20%, and Glveerin about 5%.

8. The pharmmaceutical composition of claim 7 wherein the anpirazole is in a gel or
hiquid form.

9. The pharmaceutical composition of any one of claims 7 - 8 wherein the pH of the
composition 1s approximately 6 to 7.

10. A pharmaceutical composition comprising aripiprazole n a dosage form for
transdermal delivery comprising about aripiprazole about 7%, DMSO about 40%,

Ne-methvl-2-pyrrolidone (NMP) about 1.75%, propylens glycol (PG) - 10.253%,

15
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Ethanol about 16%, Lactic acid about 5%, Terpineol about 10%, Oleic acid about
2%, Water about 5%, and Carbopol about 3%.
11. The pharmaceutical composition of claim 10 wherein the anpiprazole is in a gel
or liquid form.
12. The pharmaceutical composition of any one of claims 10 - 11 wherein the pH of
the composition is approximately 6 to 7.
13. A pharmaceutical composttion comprising anpiprazole in a dosage form for
transdermal delivery comprising  aripiprazole about 7%, DMSO about 40%, N-
methyl-2-pyrrolidone (NMP} about 1.75%, propvlene glycol (PG about 9.23%,
Ethanol about 25%, Lactic acid about 5%, Oleyl alcohol about 4%, Water about 5%,
and Carbopol about 3%.
14, The phammaceutical composition of claim 13 wherein the aripiprazole is in a gel
or liguid form.
15, The pharmaceutical composition of any one of claims 13 - 14 wherein the pH of
the composition 1s approxamately 6 to 7.
16. A method of treating schizophrenia m patient in need of such treatment
COMprising:

- sclecting a patient in need of treatment for schizophrenia;

- administering the pharmaceutical composition of any one of claims | - 15,

therchy treating schizophrenia.

16
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