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these compositions comprise a storage-stable mixture of a benzoyl peroxide-containing
composition, an antibiotic or a pharmaceutically acceptable salt or ester thereof, and a
retinoid or a pharmaceutically acceptable salt thereof. In an alternative embodiment,
these compositions comprise a storage-stable mixture of a retinoid or a
pharmaceutically acceptable salt thereof and either a benzoyl peroxide-contéining

composition or an antibiotic or a pharmaceutically acceptable salt or ester thereof.

BACKGROUND OF THE INVENTION

[21 Skin disorders involving the sebaceous glands and follicles in humans include
conditions such as acne and rosacea, as well as other noninfectious dermatological
diseases involving microorganisms. Such disorders are often marked by inflammation.
[3] Acne is a common skin disorder characterized by blackheads, whiteheads,
papules, pustules, cysts, and various sized nodules and scars which, in the
inflammatory state of the disorder, are contaminated with bacteria such as
Propionibacterium acnes. The disorder affects skin areas where the sebaceous glands
are most active, and bacterial infection can occur in the sebaceous follicles.

[4] In the past, these dermatological disorders have been treated with oral and/or

topical antibacterial agents. The oral antibiotics used include tetracycline, erythromycin,



Propi oni bacteri um acnes. The di sorder affects skin areas where the
sebaceous gl ands are nost active, and bacterial infection can occur in the
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been treated with oral and/or topical antibacterial agents. The oral

anti biotics used include tetracycline, erythronycin,and m nocycline. The
topi cal conpositions used have separately contained the anti biotics
tetracycline, erythronycin, and clindamycin; retinoids such as retinoic
acid or tretinoin; and benzoyl peroxide, which exerts its antibacteri al
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topical solution containing 1% of clindamycin. Ceocin T(r), however, has
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These &?rrpoa}“te icgrnresenttl)y g\i/é:lglb‘él prro%ﬂg{., Cleocin T® brand clindamycin topical solution by
Pharmacia & Upjohn Company of Kalamazoo, Mi, is a topical solution containing 1% of
clindamycin. Cleocin T®, however, has several drawbacks. For one, the formulation
contains 50% isopropyl alcohol and water. As such, this formulation often proves to be
excessively drying and irritating to the skin. Second, the composition as dispensed by
the pharmacist lacks the stability necessary for extended storage at room temperature.
[6] Topical compositions combining at least two active antibacterial agents have
been proposed as a treatment to these disorders. These compositions typically require
compounding by the pharmacist and must be refrigerated. After three months of
refrigeration, the compositions lose potency and effectiveness and must be replaced
with a new batch.
[71 For example, one currently available combination product is Benzamycin® brand
topical gel (Dermik Laboratories, Berwyn, PA) which contains 3% of erythromycin and
5% of benzoyl peroxide. Benzamycin®, however, has several drawbacks. First, the
product is supplied to pharmacies as a benzoyl peroxide gel in a first container and

erythromycin powder in a second container. The product thus requires compounding by

the pharmacist, who must (1) dissolve the erythromycin in alcohol, (2) add the
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can be stored under refrigeration for up to three (3) months.

[8] Similarly, the currently available combination product BenzaClin® is a topical gel
containing 1% of clindamycin and 5% of benzoyl peroxide. BenzaClin®, however, also
has several drawbacks. For example, the product lacks the stability necessary for
extended storage at room temperature since the combined product can only be stored
for up to three (3) months. Accordingly, it must be compounded by a pharmacist since it
is supplied to pharmacies as a benzoyl peroxide gel in a first container and clindamycin
powder in a second container. By requiring compounding by pharmacists, the product
also has variability/impurity problems, which are the result of the drug forming partially
dissolved or undissolved aggregates. This causes some patients to report that the
product sometimes feels "gritty" when applied to the skin, further eéxacerbating the
inflammation and irritation problem due to skin abrasion. Lastly, this composition must
be topically applied at least twice a day to be effective in accordance with label
directions.

[9] Another known topical composition for the treatment of acne is described in U.S.
Patent No. 6,117,843. This patent describes topical therapeutic compositions for the

treatment of acne containing a combination of benzoyl peroxide and clindamycin. The
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especially among teenagers who are the primary sufferers of acne.
(1] Lastly, these current treatment options pose a significant risk of adverse side
effects. Clindamycin, which is well absorbed through the skin, has been associated with
colitis, diarrhea, and bloody diarrhea. Severe colitis may result in death. Likewise,
benzoyl peroxide is a known skin-irritant that may not be well received by the skin.
Similarly, retinoids also commonly are irritating, particularly to people with sensitive skin.
Accordingly, there is a need to reduce the potential side effects of these prior
compositions by reducing the number of required daily exposures to them.
[12] As would be expected, compositions containing a combination of three of these
active ingredients have proven to be even more difficult to manufacture than those
compositions containing two active ingredients. Despite the inherent advantages to
such triple active combinations, the difficulties in formulating a stable product have so
far prevented the development of any products containing all three of an antibiotic, a
retinoid, and benzoyl peroxide. Similarly, there have been many difficulties in
formulating products containing a retinoid and at least one of benzoyl peroxide and an
antibiotic. Accordingly, there remains a need for such products for the treatment of

various skin disorders, such as acne.
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methods for formulating compositions for the treatment of acne. In particular, it would
be desirable to provide products combining the activity of an antibiotic compound, such
as clindamycin, with the activity of benzoyl peroxide and with the activity of a retinoid,
with few or none of the disadvantages described above. Such compositions should
overcome the formulation and stability problems which have been associated with the
prior compositions, and provide improved compositions which are less irritating, easy to
formulate, have a smooth consistency after formulation, are adequately stable, and
have a sufficiently long storage life with or without refrigeration.

151  Similarly, it would likewise be desirable to provide products combining the activity
of a retinoid with the activity of either an antibiotic compound, such as clindamycin, or
with the activity of benzoyl peroxide, with few or none of the disadvantages described
above. Such compositions should provide improved compositions which are less
irritating, easy to formulate, have a smooth consistency after formulation, are
adequately stable, and have a sufficiently long storage life with or without refrigeration.

[16] Accordingly, there remains a need for an effective topical composition for the

treatment of skin disorders that is storage-stable for an extended period of time, easy to

formulate, and substantially uniform.



antibiotic. Accordingly, there remains a need for such products for the
treatnent of various skin disorders, such as acne.[13] O her efforts at
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a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,
wherein the composition has a final pH of about 3 to about 8, and wherein the
composition has a viscosity lower than the viscosity of the benzoyl peroxide-containing
composition before obtaining said storage-stable mixture.
[191 In a further preferred embodiment, the present subject matter also relates to a
topical composition for treating a skin disorder or condition, which comprises:
a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,
wherein one or more of said benzoyl peroxide, said antibiotic or a
pharmaceutically acceptable salt thereof, and said retinoid or a pharmaceutically
acceptable salt thereof is encapsulated or entrapped in a solid or a semi-solid
ingredient, and

wherein the composition has a final pH of about 3 to about 8.



with the activity of benzoyl peroxide, with few or none of the
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conpositions useful in treating various skin disorders or conditions. [18]
I n a peohgositenh fentredting atskirt disondeesecdnditid), evHichmedmprisesl ates to a topi cal
conposition for treating a skin disorder or condition, which conprises: a
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peroxide, said antibiotic or a pharmaceutically acceptable salt or ester thereof, and said
retinoid or a pharmaceutically acceptable salt thereof ingredients that is at least 90% of
a label claim for each of said ingredients.

[21 In still another preferred embodiment, the present subject matter also relates to a
method for treating a skin disorder or condition in a patient comprising topically
administering to a patient in need thereof a topical composition in an amount effective to
treat said skin disorder, wherein said composition comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptéble carrier,

wherein the composition has a final pH of about 3 to about 8, and wherein the
composition has a viscosity lower than the viscosity of the benzoyl peroxide-containing
composition before obtaining said storage-stable mixture.

[22]1 In a further preferred embodiment, the present subject matter relates to a topical
composition for treating a skin disorder or condition, which comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an

antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a



[19] In a further preferred enbodi nent, the present subject matter also
relates to a topical conposition for treating a skin disorder or condition,
whi ch compoizse02881st or age-st abl e m xture of a benzoyl peraszae/0eI3néai ni ng
conposition, an antibiotic or a pharnmaceutically acceptable salt or ester
thereof, a retinoid or a pharmaceutically acceptable salt thereof, and a
phar maceutically acceptable carrier, wherein one or nore of said benzoyl
peroxi de, said antibiotic or a pharmaceutically acceptable salt thereof,
and said retinoid or a pharmaceutically acceptable salt thereof is
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wherein the conposition has a final pH of about 3 to about 8.[20] In
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antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,
wherein the composition is storage stable at a refrigerated temperature of not

more than 15° C for at least 60 days.

[24] In a further preferred embodiment, the present subject matter also relates to a

topical composition for treating a skin disorder or condition, which comprises:

a storage-stable mixture of 1) a retinoid or a pharmaceutically acceptable salt
thereof, 2) either a benzoyl peroxide-containing composition or an antibiotic or a
pharmaceutically acceptable salt or ester thereof, and 3) a pharmaceutically acceptable
carrier,

wherein one or more of said retinoid or a pharmaceutically acceptable salt
thereof, said benzoyl peroxide, and said antibiotic or a pharmaceutically acceptable salt
thereof is encapsulated or entrapped in a solid or a semi-solid ingredient, and

wherein the composition has a final pH of about 3 to about 8.

(251 In another preferred embodiment, the present subject matter relates to a topical
composition for treating a skin disorder or condition, which comprises:

a storage-stable mixture of 1) a retinoid or a pharmaceutically acceptable salt



a label claimfor each of said ingredients. [21] In still another preferred
enbodi nent, the present subject matter also relates to a nethod for
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m xture of whé&@NTENd durfigusititer ®antaihsiaebriceniaion bPBaciRbf 3aHIrBlitdiory 2
pharmaceutically acceptable salt or ester thereof, a retinoid or

aphar ngieaidceatitallyasccept-bh Sals HdrebMa P 8hid RMSoR &Efakiggfo;rﬁfagfég iBhotic gr

acceptabl e carrier, wherein the conposition has a fin out

about 8 jhBfhaCamticalP YbEshthtle Yo Br! ddtdr @bretitifhrbRhERhat WBORLL! 8% of a

label claim for each of said ingredients.
[26]1 In a further preferred embodiment, the present subject matter relates to a topical
composition for treating a skin disorder or condition, which comprises:

a storage-stable mixture of 1) a retinoid or a pharmaceutically acceptable salt
thereof, 2) either a benzoyl peroxide-containing composition or an antibiotic or a
pharmaceutically acceptable salt or ester thereof, and 3) a pharmaceutically acceptable
carrier,

wherein the composition has a final pH of about 3 to about 8 that contributes to
stability of said topical composition.

[271 In yet another preferred embodiment, the present subject matter relates to a
topical composition for treating a skin disorder or condition, which comprises:

a storage-stable mixture of 1) a retinoid or a pharmaceutically acceptable salt
thereof, 2) either a benzoyl peroxide-containing composition or an antibiotic or a
pharmaceutically acceptable salt or ester thereof, and 3) a pharmaceutically acceptable
carrier,

wherein the composition is storage stable at a refrigerated temperature of not

more than 15° C for at least 60 days.



[23] In yet another preferred enbodi nent, the present subject matter
relates to a topical conposition for treating a skin disorder or condition,
whi ch compoizse02881st or age-st abl e m xture of a benzoyl peraszae/0eI3néai ni ng
conposition, an antibiotic or a pharnmaceutically acceptable salt or ester
thereof, a retinoid or a pharmaceutically acceptable salt thereof, and a
phar maceutically acceptable carrier, wherein the conposition is storage
stable at a refrigerated tenperature of not nore than 15 C for at |east 60
days. [24] In a further preferred enbodi ment, the present subject matter
also relates to a topical conposition for treating a skin disorder or

condi tion, which conprises: a storage-stable m xture of 1) aretinoid or a
phar nmaceuti cal | y accBETAHLED DESCRIRTON OFNHE INWENTIONenz oy |

per oxi de- cont ai ni ng conposition or an antibiotic or a pharnaceutically
acceptabl e salt or ester thereof, Dufighitfon® phar maceuti cal ly acceptable
carrier, wherein one or nore of said retinoid or a pharnaceutically
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nodules, superficial pus-filled cysts, and (in extreme cases) canalizing and deep,
inflamed, sometimes purulent sacs. Types of acne within the scope of the present
subject matter include acne vulgaris or topical acne. “Acne” is caused by an interaction
among hormones, keratin, sebum, and bacteria. One common bacterial causative
agent is Propionibacterium acnes.

[29] As used herein, the terms “administering”, “administration”, and like terms refer to
any method which, in sound medical or cosmetic practice, delivers the composition to a
subject in such a manner as to provide a positive effect on a dermatological disorder,
condition, or appearance. The compositions are preferably administered such that they
cover the entire area to be treated. “Direct administration” refers to any method which,
in sound medical or cosmetic practice, delivers the composition to a subject without the
use of another composition, delivery agent, or device. “Indirect administration” refers to
any method which, in sound medical or cosmetic practice, delivers the composition to a
subject with the use of at least one other composition, delivery agent, or device.

[301 As used herein, the phrase “commercial purposes” refers to any purposes

requiring any length of time or storage condition in accordance with FDA rules or

regulations, including shipping time, storage, distribution, and refrigeration.
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[25] In another preferred enbodi nent, the present subject matter relates to
a topical conposition for treating a skin disorder or condition, which
conpri seswoaostmesge- st abl e m xture of 1) a retinoid or paTpisacoemessas i cal |y
acceptabl e saltthereof, 2) either a benzoyl peroxide-containing conmposition
or an antibiotic or a pharmaceutically acceptable salt or ester thereof,
and 3) a pharnmaceutically acceptable carrier, wherein said conposition
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treated but low enough to avoid serious side effects, within the scope of sound medical
or dermatological advice. A therapeutically effective amount of the pharmaceutically
active agent will cause a substantial relief of symptoms when applied repeatedly over
time. Effective amounts of the pharmaceutically active agent will vary with the particular
condition or conditions being treated, the severity of the condition, the duration of the
treatment, the specific components of the composition being used, and like factors.

[32]1 As used herein, the phrase an “extended period of time” refers to the shelf life of
the presently preferred compositions, including time spent on the shelf at a pharmacy as
well as the entire time period after sale of the composition during which the composition
remains effective for the indicated use.

[331 As used herein, the phrase “label claim” refers to statements made on a label or
literature accompanying a pharmaceutical product for sale. In this regard, the phrase
“label claim” is intended to include indications on the label, packaging, and or literature
of a pharmaceutical product of the amount(s) of any active ingredient(s) present in that
product.

[341 As used herein, the term “pediatric” refers to the branch of medicine involving the

treatment of children, and in particular to various specific treatments for children, or non-

adult patients. In this regard, pediatric treatments are primarily intended for patients
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[27] In yet another preferred enbodi ment, the present subject matter
relates to a topical conposition for treating a skin disorder or condition,
whi ch compoizse#02881st or age-stabl e m xture of 1) a reti n@cw/usz00&/025376
pharmaceutically acceptable salt thereof, 2) either a benzoyl

per oxi de- cont ai ni ng conposition or an antibiotic or a pharnmaceutically
acceptable salt or ester thereof, and 3) a pharmaceutically acceptable
carrier, wherein the conposition is storage stable at a refrigerated
tenperature of not nore than 15 C for at |east 60 days. DETAI LED DESCRI PTI ON
OF THehavingeam agel abetpitaianiddneluding18ascansed herein, the term "acne" refers to
a common inflammtory di sease of the pil osebaceous gl ands characterized by
conedopsis, Aspstdbergnsthel mease ffHaamedeutichlly exceptapkr $alts’ adfepuo Saltd efd
cysts, and (in extreme cases) canalizing and deep, inflaned, sonetines

pur ul ethe %06 .compRRRAE) vidoe posddsitht vanse pharmtdcolditcdl raetivitit as tig activerat t er
I ncl ude acne vulgaris or topical acne. "Acne" is caused by an interaction

among EhpERRRs) K&d Aich afeRbiMeranislograe hbe otHargiseoibuziraBiet eAisalt can

causative agent i s Propionibacteriumacnes. [29] As used herein, the terns

" adm nhS SR With, FEMRatpIA &g8nic 8P Shdrbifict &idE "eb&Nimithg examples of
suitable acids include acetic acid, acetylsalicylic acid, adipic acid, alginic acid, ascorbic
acid, aspartic acid, benzoic acid, benzenesulfonic acid, bisulfic acid, boric acid, butyric
acid, camphoric acid, camphorsulfonic acid, carbonic acid, citric acid,
cyclopentanepropionic acid, digluconic acid, dodecylsulfic acid, ethanesulfonic acid,
formic acid, fumaric acid, glyceric acid, glycerophosphoric acid, glycine, glucoheptanoic
acid, gluconic acid, glutamic acid, glutaric acid, glycolic acid, hemisulfic acid, heptanoic
acid, hexanoic acid, hippuric acid, hydrobromic acid, hydrochloric acid, hydroiodic acid,
hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, mucic acid, naphthylanesulfonic acid, naphthylic acid,
nicotinic acid, nitrous acid, oxalic acid, pelargonic, phosphoric acid, propionic acid,
saccharin, salicylic acid, sorbic acid, succinic acid, sulfuric acid, tartaric acid, thiocyanic
acid, thioglycolic acid, thiosulfuric acid, tosylic acid, undecylenic acid, naturally and
synthetically derived amino acids.
[36] Non-limiting examples of base salts include ammonium salts; alkali metal salts,
such as sodium and potassium salts; alkaline earth metal salts, such as calcium and
magnesium salts; salts with organic bases, such as dicyclohexylamine salts; methyl-D-

glucamine; and salts with amino acids, such as arginine, lysine, and so forth. Also, the

basic nitrogen-containing groups can be quaternized with such agents as lower alkyl
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any nmethod which, in sound nedical or cosnetic practice, delivers the
conposition to a subject in such a manner as to provide a positive effect
on a der nw0abogioessh di sorder, condition, or appearance. PCHASc@xpesié i ons
are preferably adm ni stered such that they cover the entire area to be
treated. "Direct adm nistration” refers to any nmethod which, in sound

medi cal or cosnetic practice, delivers the conposition to a subject w thout
t he use of another conposition, delivery agent, or device. "Indirect

adm nistration” refers to any nethod which, in sound nedical or cosnetic

pr act i klidegesuchcasmetwl chyoBiopyb @nddusyl shisirides, omides anddediges;dialkast
one ot her conposition, delivery agent, or device. [30] As used herein, the
phr asesuli@besysuch ak dimeihyt eligthyle tliousyl t andhdipnpli spléates; Ioeg chaindplidey, $ushgt h of
tine or storage condition in accordance with FDA rules or regul ati ons,

i ncl udasidesyl] RRIOMYisE], adtasteayl coddes, brdinides, and iodities;omstianadralifdd] As
used herein, the phrases an "effective anount” or a "therapeutically

ef f ectéueh ATBeERtyl aRfl phenahlyl bR nAaestarR othBeY. eflitét or GiIFsdlifieBr&RPdrsiBld Y
active agent or ‘ingredient, which are synonynous herein, refer to an anount

of th%@ﬁﬁ&%%@%ér%ﬁ#b%taﬁféd.ve agent sufficient enough to have a positive
e 0

effect  on t area application. Accordingly, these anounts are

Pt ST APYEBEE Fihed SRR oA s RARRMRREESAB B
zﬁu?ﬂegﬁﬁﬁﬁﬁ%gﬁéfagéfﬁﬁﬁgfﬁgﬁéﬁod?ngfg' A therapeutically effective anount
[38] As used herein, the phrase “room temperature” refers to a temperature of about
20°C to about 25°C.
[391 As used herein, the term “sensitivity” refers to the degree of skin irritation or skin
inflammation, as exemplified by parameters in suitable assays for measuring sensitivity,
inflammation, irritation, and the like. One such assay is the Jordan-King assay.
[401 As used herein, the phrases “storage stable” or “storage-stable” are used
interchangeably and refer to the ability of the present compositions to have a long shelf
life, including time spent on the shelf at a pharmacy as well as the entire time period
after sale of the composition, during which time the composition maintains its
effectiveness and pharmaceutically acceptable appearance. Accordingly, the present
compositions are stable in that they exhibit a minimum amount of degradation during an
extended period of storage.
[41] As used herein, a “treatment’ or “treating” of a skin disease, disorder, or
condition encompasses alleviation of at least one symptom thereof, a reduction in the
severity thereof, or the delay, prevention, or inhibition of the progression thereof.

Treatment need not mean that the disease, disorder, or condition is totally cured. A
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active agent will cause a substantial relief of synptons when applied
repeatedly over tine. Effective anbunts of the pharnaceutically active
agent wi lWwowvaryooedsih t he particul ar condition or conditipomaiSb@icngs3ve eat ed,
the severity of the condition, the duration of the treatnent, the specific
conponents of the conposition being used, and like factors. [32] As used
herein, the phrase an "extended period of tinme" refers to the shelf life of
the presently preferred conpositions, including tine spent on the shelf at
a pharmacy as well as the entire tinme period after sale of the conposition
dur i ng'sfifil empesitisnierein neadsrenty i sedicedbe isgueriyroftehekin diiease edisorsier, [ 33]
As used herein, the phrase "label claint refers to statenents nade on a

| abel @r daondiioat uredusec dh@asgverigy a ophaympitoes | assogated uditerbwiths apreviden t hi s
regard, the phrase "label claim is intended to include indications on the
| abel ,impaokargémtdo apatient’slquatityadfuife, arf delay ipreverteot inbidit theahget ofod skine
anmount (s) of any active ingredient(s) present in that product. [34] As used

her ei ndisédR, URjorderP8ebaidifigh, refers to the branch of nedicine involving the
treatment of children, and in particular to various specific treatnents for

hi | drgs, t ] : hi iat ki :
ch SR, OBEnSAH oo Tkcathard rehaenens y agtl ey ©

years. ed. herein, the phrase "pharnaceutically acceptable salts”
refer sm% %ﬁbgﬁ%“‘%ﬂ‘

Topical Compositions

[431 The subject matter expressed herein relates generally to various topical
compositions for treating a skin disorder, disease, or condition, and to methods for
treating such skin diseases, disorders, or conditions using the same.

[441 In one preferred aspect in this regard, the present subject matter relates to a
topical composition’for treating a skin disorder or condition, which comprises a storage-
stable mixture of a benzoyl peroxide-containing composition, an antibiotic or a
pharmaceutically acceptable salt or ester thereof, a retinoid or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier. In a preferred
embodiment, the composition is formulated so that it has a final pH of about 3 to about
8.

[451 In a particularly preferred embodiment of the present subject matter, the present
compositions are formulated to have a viscosity lower than the viscosity of the benzoyl
peroxide-containing composition before obtaining the storage-stable mixture. In an
alternative particularly preferred embodiment, the present compositions are formulated

so that one or more of the benzoyl peroxide, the antibiotic or a pharmaceutically
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the active conpound(s) which possess the sane pharnmacol ogical activity as
the active conpound(s) and which are neither biologically nor otherw se
undesi r abWe.20/®283t can be formed with, for exanple, or@amius2@6/023306 gani c
acids. Non-limting exanples of suitable acids include acetic acid,
acetylsalicylic acid, adipic acid, alginic acid, ascorbic acid, aspartic
acid, benzoic acid, benzenesulfonic acid, bisulfic acid, boric acid,
butyric acid, canphoric acid, canphorsulfonic acid, carbonic acid, citric
aci d, cycIoBentanepropionic acid, digluconic acid, dodecylsulfic acid,

et haneangepiahlecsalt ot esten thereoh cind, theuetineid d@ ahaghgesstticallyaaeeeptable salt

gl ycerophosphoric acid, glycine, glucoheptanoic acid, gluconic acid,

gl ut arthereaf istenagbsetiatedcorentrippgdyic al sotid a¢ isdmidselid ingirédientaci d, hept anoi ¢
acid, hexanoic acid, hippuric acid, hydrobrom c acid, hydrochloric acid,
hydr oiasi ¢ Iacindthdryslterssigichparisulatlp prefeaciddembadinentasfi the prebentcsuliject,
mal i c acid, malonic acid, mandelic acid, nmethanesul fonic acid, nucic acid,
napht hyhadle sl pRideRt 86mBosiland bRy fdrquftéd to Mikiflizd tife afiotint 8f dégugarsi d.,
oxal ic acid, pelargonic, phosphoric acid, propionic acid, saccharin,
sal i cyd.j ' Aol i el y | f-Likd ' 'HesaidCl d,
*hi ooy 2 S fp SRR ol chis WESHT Ttk Todl pHEieA i melongifer
undecyl eni ¢, aci,d, _n rall n | cal erived | RO ' 6
Non- | et spP AR SR ekl eu AN B otipbBie i O ok b L

sal ts, . o . _—
peroxide, antibiotic or a pharmaceutically acceptable salt or ester thereof, and retinoid

or a pharmaceutically acceptable salt thereof ingredients that is at least 90% of a label
claim for each of these ingredients.

[471 In a particularly preferred embodiment, the present compositions are capable of
maintaining a concentration of each of the benzoyl peroxide, antibiotic or a
pharmaceutically acceptable salt or ester thereof, and retinoid or a pharmaceutically
acceptable salt thereof ingredients that is at least 90% of a label claim for each of these
ingredients for at least 30 days either under refrigeration or at room temperature. In a
further preferred embodiment, the present compositions are capable of maintaining
these concentrations of the active ingredients for at least 60 days either under
refrigeration or at room temperature. In another preferred embodiment, the present
compositions are capable of maintaining these concentrations of the active ingredients
for at least 90 days either under refrigeration or at room temperature. In still another
preferred embodiment, the present compositions are capable of maintaining these
concentrations of the active ingredients for at least 6 months under refrigeration.

[481 A further alternative particularly preferred embodiment of the present subject

matter relates to topical compositions containing each of these active ingredients at a
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such as sodi um and potassium salts; alkaline earth nmetal salts, such as
cal cium and magnesium salts; salts with organi c bases, such as

di cycl ohewgl2aomvaoesssal t s; net hyl - Dgl ucam ne; and sal ts wPCH/UsRo060233¢6 dS,
such as arginine, lysine, and so forth. Al so, the basic nitrogen-containing
groups can be quaterni zed with such agents as |ower al kyl halides, such as
nmet hyl, ethyl, propyl, and butyl chlorides, brom des, and iodides; dialkyl
sul fates, such as dinmethyl, diethyl, dibutyl, and diamyl sulfates; |ong
chain halides, such as decyl, lauryl, nyristyl, and stearyl chlorides,

br omi déal caRePasHindel : of ghdwied apbadsS suffisienddo menthute tel Psedunsstghility.
brom des; and others. Water or oil-soluble or dispersible products are

t her ebfnotbeniattethatiyg Bmbadimest] reietesi to, carhkinptiorasempositions dbatagaicostorage
"refrigerated tenperature refers to a tenperature of not nore than about
150C. $taBle #sa refrgbrhdeempetdtarepdi riatendredhan tishgdontticast 6kiays to a
tenperature of about 200C to about 250C. [39] As used herein, the term

"sensi @byi t Yhe 2oyl perdxie deaipmedf ofkine pfdsichftdopdpoitionlsi 18 prifbismat i on,
as exenplified by paraneters in suitable assays for neasuring sensitivity,

i nf | anpgbbigRed il BhtjAkiaPBen ﬁb%i&é-ﬁ@ntaﬁi}?g Y ogﬁiaﬁwof,rﬁea%% d QbRABn K Ng
assay. [40] As used herein, 'the phrases "storage stable" or

o eon nSpaisi, Or sALSr RS TR S EBANAGBRK i€ Blafiuiba GiiBe2 Fhid BenBl t M
peroxide may be in the form of a slurry of a finely divided powder, or in the form of a
hydrous granular material which may have its particle size reduced accordingly during
processing according to the present subject matter. Preparation of suitable benzoyl
peroxide constituents is well described in the medical and patent literature.

[50] The benzoyl peroxide component of the present compositions is generally
present at an amount of between about 0.1% to about 10% by weight of the total
composition of benzoyl peroxide. In a preferred embodiment, the compositions contain
from about 0.5% to about 5% by weight of the total composition of benzoyl peroxide.
Additionally, the present compositions are unique in that they are preferably capable of
effectively maintaining a level of benzoyl peroxide that is at least 90% of the label claim
for the benzoyl peroxide.

[51] According to this embodiment, the initial benzoyl peroxide-containing
composition, prior to mixing, has a preferred viscosity of about 25,000 to about
1,250,000 centipoises.

[52] In another preferred embodiment, the particle size of the benzoyl peroxide can

be reduced prior to inclusion in the present compositions. Such reduction in particle
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life, including tinme spent on the shelf at a pharmacy as well as the entire
time period after sale of the conposition, during which tine the

conposi t iwo 2nevaoesBins its effectiveness and phar maceut i eafrius2@cnesrabl e
appear ance. Accordingly, the present conpositions are stable in that they
exhi bit a m ni num anount of degradation during an extended period of
storage. [41] As used herein, a "treatnent"” or "treating" of a skin

di sease, disorder, or condition enconpasses alleviation of at |east one
synptom thereof, a reduction in the severity thereof, or the delay,

pr eversidengan dre icahiasi oubthrotigh Haropessitd ssain as Hepeessing irvalviegta mailiagnot
nmean that the di sease, disorder, or condition is totally cured. Auseful
conpogirocess drex micronization prrdcgzs&mrrtleeluseof belvemtgerity of a skin di sease,

di sorder, or condition, reduce the severity of synptons associ ated

t her eysd) h, eroé(mtﬂﬁotimwmp@mtof ttive prazint eompdsions is genérally beesent atiahay,
prevent, or inhibit the onset of a skin disease, disorder, or condition.

[42] Qrhsiintid? "fr‘ESFn ﬁﬁo&’cs(?é%héra%b[]t 8% oy Ralght bptmﬁcoﬁgfﬁbﬁ%si'%nt rgiditionally,- known

meanings I n the art. Topical Conpositions [43] The subject nmatter expressed

her e g AR GBS 0 TP (AEREP 6 BREHS Rapabiof arcieg =

maintaining a level of antibiotic that is at least 90% of the label claim for the
clindamycin.

[541 Any of a wide variety of antibiotics known as useful in treating skin diseases,
disorders, or conditions is contemplated as capable of being included in the present
compositions. In this regard, preferred non-limiting examples of antibiotics useful in the
present compositions include clindamycin, tetracycline, erythromycin, lincomycin,
azithromycin,  carbomycin,  chlortetracycline,  clarithromycin, = demeclocycline,
doxycycline, gentamicin, josamycin, kanamycin, leucomycins, meomycin, methacycline,
midecamycins, miokamycin, oleandomycin, oxytetracycline, primycin, ribostamycin,
rokitamycin, rolitetracycline, rosaramicin, roxithromycin, spectinomycin, spiramycin,
streptomycin, sulfacetamide, sulfabenzamide, sulfadiazine, sulfadoxine, sulfamerazine,
sulfamethazine, sulfamethizole, sulfamethoxazole, tobramycin, troleandomycin, salts
thereof, esters thereof, derivatives thereof, and mixtures thereof. Clindamycin,
erythromycin, and tetracycline, as well as salts or derivatives thereof, are especially
preferred in this regard. In a most preferred embodiment, the antibiotic is clindamycin
or a salt or derivative thereof.

[55] In this regard, the antibiotic component of the present compositions is preferably

a pharmaceutical grade salt or ester of clindamycin. Pharmaceutically acceptable salts
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treating such skin diseases, disorders, or conditions using the sane. [44]
In one preferred aspect in this regard, the present subject matter rel ates
to a topiwel2eemmpsssi ti on for treating a skin di sorder oPCTarsdesioass7é whi ch
conprises a storagestable m xture of a benzoyl peroxide-containing
conposition, an antibiotic or a pharmaceutically acceptable salt or ester
thereof, a retinoid or a pharnmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. In a preferred enbodi nent, the
conposition is fornmulated so that it has a final pH of about 3 to about 8.
[ 45] 197 estpes of @UnéﬁlmyClprl@lf@r%@%Wﬂl%ﬁ?sﬁﬁ%t%‘@ peisachphaumpeiedingl ¢ er
the present conpositions are fornulated to have a viscosity |ower than the
vi scosAdtiyitpfanchwhiin 203 | ngitbenstielegicalit aoniaigevdspasidesisablbef Silipdamyeainni ng
the storage-stable m xture. In an alternative particularly preferred
enbodi phsphateh@stery 2edt clindapysint hydrsctdokdd ¢satt)| axe quefeorddhpharavazeaticatiyr e of
t he benzoyl peroxide, the antibiotic or a pharmaceutical |l yacceptabl e salt

or estficebileodaltsaRfdt Beteret dbMelifdamydn phaichieeant beaubyd aipc @ giresesal t
thereof is encapsulated or entrapped In a solid or sem -solid ingredient.

[46] | hrRhsYittis abé%“ﬁabirvéorﬁééﬁbll‘i’c?'ﬁm Yyehingf 8564 @rmn@(téi%we Afstdrieof

present su ject matter esent conpositions are fornulated to m nim ze
t he a%ﬂ gg degr adat es forned of the active ingredients present. In this
regar pre &t red conpositions herein

[56] The retinoid component of the present compositions is preferably a
pharmaceutical grade salt of the retinoid. Pharmaceutically acceptable salts, esters, or
derivatives of retinoids refer to those which possess the desired pharmacological
activity and which are neither biologically nor otherwise undesirable. The retinoid
component of the present compositions is generally present at an amount of from about
0.01% to about 1.5% by weight of the total composition. In a particularly preferred
embodiment, the retinoid is present at an amount of about 0.01% to about 0.5% by
weight of the total composition.

[571 Additionally, the present compositions are unique in that they are preferably
capable of effectively maintaining a level of retinoid that is at least 90% of the label
claim for the retinoid.

[58] In another preferred embodiment, the particle size of the retinoid can be reduced
prior to inclusion in the present compositions. Such reduction in particle size can be
carried out through processing, such as processing involving a milling process or a
micronization process, or the use of solvents.

[59] Any of a wide variety of retinoids known as useful in treating skin diseases,

disorders, or conditions is contemplated as capable of being included in the present
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are preferably capable of effectively maintaining a concentration of each
of the benzoyl peroxide, antibiotic or a pharmaceutically acceptable salt
or ester wbepea2s3and retinoid or a pharmaceutically aceeptisbéos/ oszshé
thereof ingredients that is at |east 90% of a |abel claimfor each of these
ingredients. [47] In a particularly preferred enbodi nent, the present
conpositions are capable of nmaintaining a concentration of each of the
benzoyl peroxide, antibiotic or a pharnmaceutically acceptable salt or ester
thereof, and retinoid or a pharmaceutically acceptable salt thereof

i ngr ediogmasitionat  Insthist regakds torefesredfnen-limbiisn examipies of retinpidsobsafyligdhe
ingredients for at |east 30 days either under refrigeration or at room

t enpe mmeserd.compositfomstimzude tazbevtered, retiboidiacih tiretinbim, feofretinoinc adapaléné,ons
are capabl e of maintaining these concentrations of the active ingredients

for atbdxapsiendlalititinoll VitenhinuAdestinbk fretirgsr @tinpnpaimitate, retnyl bestaés,adthyle. | n
anot her preferred enbodi nent, the present conpositions are capabl e of

mai nt 65-gﬁ-(lﬂﬂd'i}ﬁé@lyﬁﬁiﬁé%hfa’ﬁ-éwnétr@hy fpphehb\ecabexpgieent s for @iolepast 90
days either under “refrigeration ofr at roomtenperature. In still another

Chese UBRRE R an e e B AR PRy ATRRIACT 2 GL £ RRRANRIRCHTRIBNT e

t hese conc I ons of at | east 6 nonths under

T PR Sl birachiidaRlenfbs, AR WeReBE ddrbdhid thehbst, Shisehidiieac ment
thereof. Tazarotene, retinoic acid, fretinoin, and isotretinoin, as well as salts or
derivatives thereof, particularly salts or derivatives of retinoic acid, tretinoin, or
isotretinoin, are especially preferred in this regard. In a most preferred embodiment, the
retinoid is tazarotene.

[60] In preferred embodiments, one or more of the benzoyl peroxide, antibiotic or a
pharmaceutically acceptable salt or ester thereof, and retinoid or a pharmaceutically
acceptable salt thereof in the present compositions is encapsulated or entrapped in a
solid or semi-solid ingredient for inclusion in the final compositions. This encapsulation
or entrapment of the active ingredient(s) can help prevent reactions between the
retinoid, antibiotic, and benzoyl peroxide components, thus promoting the storage-
stability of each of these ingredients and of the composition as a whole.

(611 Accordingly a preferred embodiment of the present subject matter additionally
relates to a method for the treatment of acne in a patient in need thereof, comprising
administering a combination of benzoyl peroxide, an antibiotic, and a retinoid to said
patient, wherein said combination contains a low level of lincomycin phosphate

sulfoxide, lincomycin sulfoxide, clindamycin phosphate sulfoxide, clindamycin sulfoxide,

tazarotene sulfoxide, tazarotene sulfone, benzoic acid, and mixtures thereof.
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matter relates to topical conpositions containing each of these active

I ngredients at afinal conposition pH of about 3 to about 8 sufficient to
cont ri butwoteoppessuct stability. Anot her alternative enpotiuseomw/oesliates to
conbi nati on conpositions that are storage stable at a refrigerated
tenperature of not nore than 15 C for at |east 60 days. [49] The benzoyl
peroxi de conponent of the present conpositions is preferably introduced in
an initial benzoyl peroxide-containing conposition formed as a sol ution,

di spersion, or suspension. The benzoyl peroxide is_ pharmaceutical grade.
This H6%z oyn fydhenareteriegyerneodimentse thléﬁﬁil@ﬁr geri- wll@)mere%pﬁhh@él%/m P9ded
powder, or in the formof a hydrous granular material which may have its
parti mcénisatzabmtdmcmfnmaferbﬁdygﬁbmp@mturﬁg sucbcas si mgmag'sdratiyntpmperatuee.
present subject matter. Preparation of suitable benzoyl peroxide

const i $pevificssoliRl avl serdpsolid ingredients lnsefukih this regadd ped well khowartathose off 50]
The benzoyl peroxide conponent of the present conpositions is generally

pr esendrdifarPBkif P Y a®f st dediosakiedtrifedl i T Mepck InHeX PireehthhEditént he
total conposition of benzoyl peroxide. In a preferred enbodi nent, the

COMPOSH 4R/ gF aEfs f SRR Wo. O 0 RQh\ﬁQ?UN ﬁ"@bm Yah8 e TrA (Cbsmteﬂ& al

conposition of bénzoyl peroxide.” Additiona he present cormpositions are

uni queTé rébr&hghdt reﬁfc%dﬂgﬁc‘?%tﬁ)tﬁi%_})ﬁ%h | e|8°| t TRERSRD M ahe

| evel hzoyl rox
benzoyH Rdbos dl%nth Edition (2004); and the “Inactive Ingredlent Guide”, U.S. Food and

Drug Administration (FDA) Center for Drug Evaluation and Research (CDER) Office of
Management, http://www.accessdata.fda.gov/scripts/cder/iig/index.cfm, the contents of
which are hereby incorporated by reference in their entirety.

[63] Similarly, in a preferred embodiment one or more of the benzoyl peroxide,
antibiotic or a pharmaceutically acceptable salt or ester thereof, and retinoid or a
pharmaceutically acceptable salt thereof can be present in the final composition in a
solution, suspension, or dispersion. In a particularly preferred embodiment in this
regard, the benzoyl peroxide and the retinoid or a pharmaceutically acceptable salt
thereof are in suspension and the antibiotic or a pharmaceutically acceptable salt or
ester thereof is in solution.

[64] Once all of the ingredients are combined, the preferred final compositions herein
have a final viscosity of about 20,000 to about 1,000,000 centipoises. In a particularly
preferred embodiment, the final compositions have a final viscosity of about 40,000 to
about 500,000 centipoises. This final viscosity that is lower than the viscosity of the

initial benzoyl peroxide-containing composition demonstrates that the present
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[51] According to this enbodinent, the initial benzoyl peroxide-containing
conposition, prior to mxing, has a preferred viscosity of about 25,000 to
about 1, 250,200oessmt i poi ses. [52] In another preferred eciaseensnti37é he
particle size of the benzoyl peroxide can be reduced prior to inclusion in
t he present conpositions. Such reduction in particlesize can be carried out
t hrough processing, such as processing involving a mlling process or a

m croni zati on process, or the use of solvents. [53] The antibiotic
conponent of the present conpositions is generally present at an anpunt of
f rom iepapositicm are easiern toawimiogsthesheortain lees idagshdatespard hpwm a greater
Additionally, the present conpositions are unique in that they are

pr ef erddgrge ofprifdrmityfthad fresei coaipositivinatpaévious]y &nowndh thef arint i bi otic that is
at |east 90% of the | abel claimfor the clindamycin. [54] Any of a w de

vari etpgsjof 18 prefertddcemingimerttsthesiitlalitompositions erigibitld finalipttefSatsout 3 to
di sorders, or conditions is contenpl ated as capable of being included in

the prasems, %@Hﬂﬁtlédlgﬂ'?préf@rrédﬂbﬁ"nbroﬁﬁﬁérﬂ; thiel srbeertesbnisusitidnd dxhigt £Kaap! es
of antibiotics useful in the present conpositions include clindanmycin,

tetracyglds %o £BY i ?HMGH 5, 'Tﬁ‘igq{@fﬁi(\a/\ﬂn% ?\Eiré@rp@{T}é.Cin” ar@%%ﬁéﬁﬂlé‘for the

chl ort'et racyc I ne, arithronycin, ocycl'i ne, doxycycline, gentamcin,

j 0s anya?d@hcé&“@t@acden ’sté&h‘t@o %Y%BS ’pré%?lwgdrﬂpogﬁ&t?qx ¢ kbr‘ﬁﬁanson to those

previously known in the art. In this regard, the present preferred compositions can
remain storage stable at a temperature of up to about 25° C for at least 30 days, or
more. In a particularly preferred embodiment, the present compositions can remain
storage stable at a temperature of up to about 30° C for at least 30 days. In another
preferred embodiment, the present compositions can remain storage stable at a
temperature of up to about 25° C for at least 60 days.

[66] In an alternative preferred embodiment, the present compositions can remain
storage stable at a refrigerated temperature of not more than 15° C for at least 60 days.
In a particularly preferred embodiment in this regard, the present compositions can
remain storage stable at a refrigerated temperature of about 2° C to about 8° C for at
least 60 days. In an especially preferred embodiment, the present compositions can
remain storage stable at a refrigerated temperature of about 2° C to about 8° C for at
least 6 months. In another especially preferred embodiment, the present compositions
can remain storage stable at a refrigerated temperature of about 2° C to about 8° C for
at least 12 months.

[671 In another alternative embodiment, the present compositions can remain storage

stable under conditions selected from the group consisting of freezer conditions of less
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m decanycins, m okamycin, ol eandonycin, oxytetracycline, primycin,
ribostanycin, rokitanycin, rolitetracycline, rosaramcin, roxithromycin,
spect i nomyoing7/@ps3namyci n, streptonycin, sul facetam de, peultfSaiwenzsns de,

sul f adi azi ne, sul fadoxi ne, sul fanerazine, sulfanethazine, sulfanethizole,
sul f anet hoxazol e, tobranycin, trol eandonycin, salts thereof, esters

t hereof, derivatives thereof, and m xtures thereof. Cindamycin
erythromycin, and tetracycline, as well as salts or derivatives thereof,
are especially(preferre% in this regard. In a nost preferred enbadi nent,

t he atharbaboutc0’ €, ebowiddnGdprabeut 8° Lhlabout 83& tos abewte1d Her abput %3(335? ton this
regard, the antibiotic conponent of the present conpositions is preferably
a phamtraae2?d Calp 4y abeut2s’ (C, andexbioat 16 Cdbiabdah$@i @. Phar maceutical |y
acceptabl e saltsor esters of clindanmycin refer to those which possess the
desi r ggb] phanensrekegt preferest tumpysitdons \Wbimdt regeaire eohipeuntingl aigiheatirhg afor

ot herwi se undesirable. Cindanycin phosphate (ester) and clindamycin

hydr oGy 6Ral aiRb@ BiBIIRY [fBF dXiaHJERC petibd! depenairpionblfe skbrageand
esters of clindanycin which can be used in the present conpositions due to

their [tg@FBQah%#é:, 'dle%%itd%&iégge@ngcldei iH%ﬁ?Sﬁ@tygﬂ?%@&ﬁ%}l R rSMigd ChtibRtict ﬁgacal

use. e fetinol onent 0 e’present conpositions Is preferably
galp'[] g’rren@icfi‘(iﬁ ' | ?sl);é?)rrggﬁté 3l distict %H@aﬁt%bé LA th S IRIREGHS 'p?@gén}'ly%gﬁlﬂtiﬁb l'e
the art.

[69] The present compositions may be formulated for either once-per-day or twice-
per-day administration. In a preferred embodiment, the once-per-day administration is
in the evening or at night to increase compliance and to account for skin conditions
most favorable to reducing inflammation.

Pharmaceutically Acceptable Carrier

[70] The initial benzoyl peroxide-containing composition, as well as the final
composition, may take the form of a solution, gel, cream, lotion, suspension, emulsion,
ointment, spray, foam, paste, or any combination thereof. Other cosmetic treatment
compositions known to those skilled in the art, including liquids and balms, are
additionally contemplated as falling within the scope of the present subject matter.
Accordingly, the present compositions further include any pharmaceuticaily acceptable
carrier suitable for providing the specific dosage form desired.

711 Emulsions, such as oil-in-water or water-in-oil systems, as well as a base
(vehicle or carrier) for the topical formulation can be selected to provide effectiveness of
the active ingredients and/or avoid allergic and irritating reactions (e.g., contact

dermatitis) caused by ingredients of the base or by the active ingredients.
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derivatives of retinoids refer to those which possess the desired

phar macol ogi cal activity and which are neither biologically nor otherw se
undesi r abve.2o0dft@283¢t i noi d conponent of the present conp@€TiiSENNs/ 023376
general ly present at an anount of from about 0.01%to about 1.5% by wei ght
of the total conposition. In a particularly preferred enbodinent, the
retinoid is present at an anount of about 0.01 %to about 0.5% by wei ght of
the total conposition. [57] Additionally, the present conpositions are
unique in that they are preferably capable of effectively maintaining a

| evel [T r éccomiingly,haive i preaent easpositionst maye optierallyc fuithart 6pPMpRger 8l noi d.
[58] In another preferred enbodi nent, the particle size of the retinoid can
be r edmagsifipr. i dori-timitingl examples noft éraulsifiese usefdipobist regesd iSclotie rgiveatt i on
in particle size can be carried out through processing, such as processing

i nvol \és@s,afam'{ lakcidag faycsiestolS)fafly Atidrgdytor asiees) fattpestess, faity tthers) estars
solvents. [59] Any of a wide variety of retinoids known as useful in

treat idggui%%iri . 4t8RASESropHleR B dIIoE fally aBidnskitbisuTpolyeteens gRlcal, esthpscigapabl e

of bei cluded 1 n the presentconpositions. In this regard, preferred

PorT B, SROBIGRS 5L s o, B SRS
Pg?ﬂl)oﬁta?@%@{igl Egc?:iag:chggiyrrherg,i teas%rrs] 'g‘hdr Géttﬂé}g | of rﬁlhkggé,’ ertl%ily@féd p@ih@’é,at €
ethoxylated alcohols, alkyl phosphates, polyoxyethylene fatty ether phosphates, fatty
acid amides, acyl lactylates, soaps, derivatives thereof, and mixtures thereof.
(731 In this regard, specific, non-limiting examples of emulsifiers useful in the present
compositions include polyethylene glycol 20 sorbitan monolaurate (polysorbate 20),
polyethylene glycol 5 soya sterol, steareth-2, steareth-20, steareth-21, ceteareth-20,
PPG-2 methyl glucose ether distearate, ceteth-10, polysorbate 80, cetyl phosphate,
potassium cetyl phosphate, diethanolamine cetyl phosphate, polysorbate 60, glyceryl
stearate, PEG-100 stearate, tragacanth gum, poly(acrylamide-b-acrylic acid), 10-30
alkyl acrylate crosspolymers, derivatives thereof, and mixtures thereof.
[74] Creams useful in the present compositions may also be semisolid emulsions of
oil and water; are easily applied and vanish when rubbed into the skin.
751 Lotions useful in the present compositions include older definitions such as
suspensions of powdered material (e.g., calamine) in a water or alcohol base, as well as
modern lotions (e.g., some corticosteroids) such as water-based emulsions. Convenient
to apply, lotions are also cool and help to dry acute inflammatory and exudative lesions.

[76] Ointments which are useful are oleaginous and contain little if any water; feel

greasy but are generally well tolerated; best used to lubricate, especially if applied over
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5-(2-(4, 4-di net hyl t hi ochr oman- 6-yl ) et hynyl ) t hi ophene- 2- car boxyl at e,
6-(2-4,4- dinmethylthiochroman-6-yl)-ethynyl)-3-pyridyl nmethanol

2- (2- (4, wdioetdoydst hi ochr oman-6- yl)-et hynyl)-5-pyri di necaruseosaloetshy de,
salts thereof, derivatives thereof, and m xtures thereof. Tazar otene,
retinoic acid, tretinoin, and isotretinoin, as well as salts or derivatives
thereof, particularly salts or derivatives of retinoic acid, tretinoin, or
isotretinoin, are especially preferred in this regard. In a nost preferred
enbodi nment , the retinoid is tazarotene. In preferred enbodlnents one
or mohydested skinbtheydre Rsefiesredder leémsmnth thaclwrua spHehenilicationcarl hgaped-
acceptable salt or ester thereof, and retinoid or a pharmaceutically
acceptupbdoalesabnd muyrlee)fessnrrttaﬁmg)t’rwecfeamdmpegm epnded @rm@adgmpm &i90r
entrapped in a solid or sem-solid ingredient for inclusion in the final

conpositdsi® Oers)hDeugsrin ajritnieats ane aftenembreapotent thah in lbeezmed.i ve i ngredi ent (s)
can hel p prevent reactions between the retinoid, antibiotic, and benzoyl

per oXirsly CORBQRERIfed dMbEdIRTEAIThE Medde cohrpoalioRs ARy taks thé femebr algel.hese
i ngredi énts and of the corrp05|t|on as a whole. [61] Accordingly a preferred

embodi g r8g§arrdhfhe° r%%@ﬁ‘ltccﬁHSéﬁﬁéns”ﬁﬁtay%cI@@@'b éﬂﬁ'@l ég/erft%lnaycﬁsa frick@nget hod

for the treal neht O acne 1n a patient In nee t hér eof Corrpr|S|ng

adm NSEbld Gt R ' ST RiRRERYs RFG Mgy B8 AEEAPTRT e HBgert

reti I’lO

compositions include aqueous thickening agents, such as neutral, anionic, and cationic
polymers, and mixtures thereof. Exemplary polymers which may be useful in the instant
compositions include carboxy vinyl polymers, such as carboxypolymethylene. A
preferred thickener is a carbomer, for example Carbopol® brand Carbopol polymer such
as is available from Noveon Inc., Cleveland, OH. Other exemplary polymers useful in
this regard include hydrophilic/hydrophobic graft copolymers, such as polymers formed
as a mixture of polystyrene/microsponge/Carbopol®. One such polymer in this regard
is a dimethylacrylamide/acrylic acid/polystyrene ethyl methacrylate copolymer, for
example Pharmadur® brand copolymer such as is available from Polytherapeutics, Inc.,
Bridgewater, NJ.

[78] Other, non-limiting example of suitable thickeners useful herein include cellulosic
polymers, such as gum arabic, gum acacia, gum tragacanth, locust bean gum, guar
gum, hydroxypropyl guar, xanthan gum, cellulose gum, sclerotium gum, carageenan
gum, karaya gum, cellulose gum, rosin, methylcellulose, hydroxyethylcellulose,
hydroxypropyicellulose, hydroxymethyiceliulose, hydroxypropylmethylcellulose,
methylhydroxyethylcellulose, cetyl hydroxyethylcellulose, carboxymethylcellulose, corn

starch, hydroxypropyl starch phosphate, distarch phosphate, distarch dimethylene urea,
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pati ent, wherein said conbination contains a | ow | evel of |inconycin
phosphat e sul foxide, linconycin sulfoxide, clindanycin phosphate sul f oxi de,
cl i ndanycwo 28uidoessiide, tazarot ene sul foxi de, tazarot enePsulusess/0233ea0z0i C
acid, and mixtures thereof.[62] In further preferred enbodi ments, this
solid or sem-solid ingredient has a nelting point at about a mammal's body
tenperature, such as a human's body tenperature. Specific solid and

sem -solid ingredients useful in this regard are well known to those of
ordinary skill in the art, such as those described in The Merck |ndex,

Thi r t @smninuidistaren ocBunyheetinate, analtodeyisin, dewirar, Bolgacrylamide), REGHWAP0 N. J.
(2001); the CTFA (Cosnetic, Toiletry, and Fragrance Associ ati on)

| nt er cigtéantd, PESWE0/Metylgamdheit8MDI ccopoigmer, aREG-db0stesikyl. albeholiSEAIt i on
(2004); and the "lnactive Ingredient Guide", US. Food and Drug

Adni nicepbRkicpn ( PEAS-180/ aaFeth®0/ TVMMEG Evalopalyiesr, anddRetiear ch1( COBBR)ICS fi ce
of Managefrent, http://ww. accessdat a. fda. gov/scripts/cder/iig/index.cfm

the C%fc%kt[rzlgﬁi%%bﬁm FShaMR &MbnicSaH RVPBIYATErD ¥CRRIEICITES0 ialkyl E@r;yllate

entirety. y, In a preferred emnbodi nent one or nore of the

e Ll S A e S B G L e T T
P2 b Pelle O R R S B bR S SERIAROE. kTR
and t ré%rJn%t riug8).t91(3|:ry(i)cr>nit‘fjrlof;)cgr?1 rcgggl?lr%teir,cgrhwln}/on%%egctr)?l%lyl?iirﬁg’[lhtyltaurate/beheneth-ZS
methacrylate  copolymer, ammonium  acryloyldimethyltaurate/VP  copolymer,
caprylic/capric triglyceride (and) sodium acrylate copolymer, PVM/MA decadiene
crosspolymer, alginic acid, propylene glycol alginate, dimethicone, silica dimethyl
silylate, a dimethylacrylamide/acrylic acid/polystyrene ethyl methacrylate copolymer,
derivatives thereof, and mixtures thereof. Other common thickeners and/or gelling
agents, such as polyacrylic polymers, may be further useful herein. These thickeners
and/or gelling agents can be present in the instant compositions regardless of what form
the final composition takes.
[791 Any other non-toxic, inert and effective carrier may be used to formulate the
present preferred compositions. ~ Well-known carriers used to formulate other
therapeutic compounds for administration to humans particularly will be useful in the
compositions of the present invention. Pharmaceutically acceptable carriers, excipients

and diluents in this regard are well known to those of skill in the art, such as those

described in The Merck Index, Thirteenth Edition, Budavari et al., Eds., Merck & Co.,

Inc., Rahway, N.J. (2001), which is incorporated by reference herein in its entirety.

Examples of such useful pharmaceutically acceptable excipients, carriers and diluents
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t hereof are in suspension and the antibiotic or a pharmaceutically
acceptabl e salt or ester thereof is in solution. [64] Once all of the

i ngredi erwe 2807@0ew3rbi ned, the preferred final conpositi eos/Usesosionsshave a
final viscosity of about 20,000 to about 1,000,000 centipoises. In a
particularly preferred enbodi nent, the final conpositions have a final
viscosity of about 40,000 to about 500,000 centipoises. This final

Vi sco_sidty that is lower than the viscosity of the initial benzoyl

per oxi de- cont ai ni ng conposition denonstrates that the presentconpositions
are ednglude distilied Wé@egﬁwlsﬂoé@ﬁi saling, &iRges égficﬁwrbﬁexﬁ'gae ﬁawoa,nga@%{ﬁ er
degree of uniformty than those conpositions previously known in the art.
[ 65] Isolubiopraaiddd MO, eviicitl areeamong tieosel maferie@rfgbym inoie preeendiiaventionnal pH
of about 3 to about 8. In a particularly preferred embodi ment, the present
conpogsd)i omhees hiziditional i kBMpRHents, alagutwall 5aso effEmiive 5. f6rmalatisnsiaandw y
tailored pHis in part responsible for the advanced storage stability of
the PrRBARrEAEP Prodddinss idie GREIPXhbRANINt het BASEND ey | dBsstibed novetandart he
art. In this regard, the present preferred conpositions can renain storage

]stabl feftbobk ,e@PEﬁa 's'.r%&;dﬁé’ntggﬁb@dﬁmgﬁ’s.c T8 _PhatBasdlogiBald B asesOrof TOT €.
SPO?apartlcu aray gref ; 0 :cmen . the p[esen ](c:orrp05| I Tons can remain

- days.
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storagg stabl &id fhiences, 17th Ed., Mack Publishing Co., Easton, Pa. (1990), both of

which are incorporated by reference herein in their entirety.

[81] Examples of preferred excipients that can be used according to the present
preferred compositions include but are not limited to a carbomer, a polyacrylic polymer,
glycerin, sodium hydroxide, sodium thiosulfate, propyl gallate, an alkyl paraben, purified
water, and mixtures thereof. |

[82] Other ingredients which may optionally be provided in the instant topical
compositions include humectants, such as propylene glycol; solvents, such as alcohol
(de minimis); sun filters, such as titanium dioxide, zinc oxide, and calcium carbonate; |
and anti-microbial preservatives, such as methylparaben and propylparaben. The
topical compositions may also include an organic or inorganic base, such as sodium
hydroxide, which is used to adjust the pH of the initial components and the final product.
831 In this regard, the preferred compositions discussed herein can additionally
comprise remaining amounts of one or more dermatologically acceptable excipients.
Preferred, non-limiting examples of dermatologically acceptable excipients useful in
these compositions are those selected from the group consisting of surfactants,

preservatives, emollients, humectants, fiuid alkyl alcohols, thickening agents,
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tenperature of up to about 25 C for at |east 60 days. [66] In an
alternative preferred enbodi nent, the present conpositions can renain
storage swehbe/mes3a refrigerated tenperature of not norecrhsroosd2:376 or at
| east 60 days. In a particularly preferred enbodinent in this regard, the
present conpositions can remain storage stable at a refrigerated
tenperature of about 2 Cto about 8 C for at |east 60 days. In an
especially preferred enbodi nent, the present conpositions can remain
storage stable at a refrigerated tenperature of about 2 Cto about 8 C for
at | eemulgifiensntsuspendingragients, @ peedifieisibyiedng ragants nehriatinghagentse sppesent
conpositions can renmain storage stable at a refrigerated tenperature of
about fitefs, tderizbtivds heCedforandt mivdarsts th2reaint Akhoydhi7the present kempmisitionaat i ve
enbodi ment, the present conpositions can remain storage stable under

condi tmé&ﬂégﬁ&ieﬂlgtf@ﬁihérf EdnthiReargantiokidam Sissérienef e deraritslbgicandatcepiablef

| esst han about C, about 2 Cto about 8 C, about 8 C to about 15 C, about

23 C té%cgﬁét?ﬂé, tﬁ% uSe df RinlhtiBRARt iaﬁhgnreééﬁ‘él idhetparkieufarly prevemel. 30 C. [ 68]

The present preferred conpositions do hot require conpounding at the tine

o LSBT BRI P BEA PriecPyer SRUREnER RPN TR 1 e

Per O feoncir b aogehitd 9 Suptidnd SBERE B nctfl thBbhng et 20°
antioxidant, sun filter, or other dermatologically acceptable excipient commonly known
to those of ordinary skill in the art as useful in topical compositions is contemplated as
useful in the compositions described herein. Further, any non-toxic, inert, and effective
topical carrier may be used to formulate the compositions described herein. Well-
known carriers used to formulate other topical therapeutic compositions for
administration to humans will be useful in these compositions. Examples of these
components that are well known to those of skill in the art are described in The Merck
Index, Thirteenth Edition, Budavari et al., Eds., Merck & Co., Inc., Rahway, N.J. (2001);

the CTFA (Cosmetic, Toiletry, and Fragrance Association) International Cosmetic

Ingredient Dictionary and Handbook, Tenth Edition (2004); and the “Inactjve Ingredient
Guide”, U.S. Food and Drug Administration (FDA) Center for Drug Evaluation and
Research (CDER) Office of Management,
http://www.accessdata.fda.gov/scripts/cder/iig/index.cfm, the contents of which are
hereby incorporated by reference in their entirety.

[85] In severe cases, occlusive therapy may be useful where acne is present
concurrently with other indications or conditions such as psoriasis, atopic dermatitis,

lupus erythematosus, and chronic hand dermatitis. Covering the treated area with a
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the art. [69] The present conpositions may be formul ated for either
once-per-day or tw ceper- day admnistration. In a preferred enbodi nent,

t he once-weneeiay2&dni ni stration is in the evening or at Porgiseosksm233n€r ease
conpliance and to account for skin conditions nost favorable to reducing

i nflammation. Pharmaceutically Acceptable Carrier [70] The initial benzoyl
per oxi de-contai ni ng conposition, as well as the final conposition, nay take
the formof a solution, gel, cream |otion, suspension, emrulsion, ointnent,
spray, foam paste, or any conbination thereof. Qher cosnetic treatnent
conposionpanesis korlusiven dréssitg skn| inegasn thaeakgarptiomenddeffeptiveaessd of 4hy

bal ns, are additionally contenplated as falling wthin the scope of the

pr esempresunbjcentpositibhsr .Ustatipr aipoblelhylerteefipr éyastic bougehoid Woary) i @pphed

i nclude any pharmaceutically acceptable carrier suitable for providing the
speci foverrigageer’ ereantiesi siatherdt/ WhiGinibsdons bes leds #sitating- thanwtion for
water-in-orl systems, as well as a base (vehicle or carrier) for the

topi Cgiccﬁueﬁ/au{ L9 PRatbeapR! AfdyeBet inpregrbReY Withedriy eirs$s adspebRillipct i ve

i ngredients and/or” avoid allergi¢c and irritating reactions (e.g., contact

der Wﬁ?oé{r@ew Haiho 3?%@31‘ SMftaRlirdi9ediBRe fidhh BhE (RES! offen) aduts

I ngr edi cco present conpositions y optionally
further_co

may eQBériiesneceaBituitary and adrenal suppression after prolonged occlusive therapy
over large areas.

[86] In an alternative embodiment, the present subject matter further relates to a
topical composition for treating a skin disorder or condition, which comprises a storage-
stable mixture of 1) a retinoid or a pharmaceutically acceptable salt thereof, 2) either a
benzoyl peroxide-containing composition or an antibiotic or a pharmaceutically
acceptable salt or ester thereof, and 3) a pharmaceutically acceptable carrier. In a
preferred embodiment, the composition is formulated so that it has a final pH of about 3
to about 8.

Additional Active Ingredients

87] In addition to the benzoyl peroxide, antibiotic, and retinoid, the present
compositions may further contain other active ingredients readily known to those of skill
in the art as useful in the topical treatment of skin disorders or conditions. Exemplary
additional active ingredients include, but are not limited to, other macrolide antibiotics,
bactericidal drugs, bacteriostatic drugs, cleansing agents, absorbents, anti-infective
agents, anti-inflammatory agents, astringents (drying agents that precipitate protein and

shrink and contract the skin), emollients (skin softeners), moisturizers, keratolytics
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emul sifier. Non-limting exanples of enulsifiers useful in this regard

I ncl ude gl ycol esters, fatty acids, fatty alcohols, fatty acid glycol
esters, fwotoemessnis, fatty ethers, esters of glycerin, pestuse@ecods3ps opyl ene
glycol, fatty acid esters of polyethylene glycol, fatty acid esters of

pol ypropyl ene gl ycol, esters of sorbitol, esters of sorbitan anhydrides,
carboxylic acid copolyners, esters and ethers of glucose, ethoxyl ated

et hers, ethoxyl ated al cohols, al kyl phosphates, polyoxyethylene fatty ether
phosphates, fatty acid am des, acyl| |actylates, soaps, derivatives thereof,
and ni(Rgentesthaheolien. Igosen, 1and: fallitategaxigliatigre of fthe, squamousricells @f ethgnpl es
of emulsifiers useful in the present conpositions include polyethyl ene

gl ycolepkferans)bahdmixtores theredfe (pol ysorbate 20), pol yethyl ene glycol 5 soya
sterol, steareth-2, steareth-20, steareth-21, ceteareth-20, PPG 2 nethyl

gl ucogsgjet IBEenthlatyeaddtichal aRacblidel Antilsiotiots ooitaimldi8d axelwithinpthe sguopkeof
pot assi um cetyl phosphate, diethanol am ne cetyl phosphate, pol ysorbate 60,

gl yceripb présat duBjecRiatitP th @it @re hoB gRcaAYH, AxtAromycin, Clarithromycin,
pol y(acryl am de-/>acrylic acid), 10-30 al kyl acrylate Crosspol ynerss,

e ESNEAUER, bomic, S bNEGTed hefe TreThla MBI R Sridse
cas PRI, S0F LS et UBBEpb B e e, Pt Bt o 1
and bind to the 50S subunit of the ribosome, thus inhibiting bacterial protein synthesis.

These drugs are typically active against aerobic and anaerobic gram-positive cocci, with
the exception of enterococci, and against gram-negative anaerobes and useful in the

present compositions.

[891 Exemplary bactericidal drugs (i.e., they kill bacteria) contemplated as within the
scope of the present subject matter include, but are not limited to, Penicillins,
cephalosporins, vancomycin, aminoglycosides, quinolones, and polymyxins.

[90] Exemplary bacteriostatic drugs (i.e., they slow bacterial growth) contemplated as
within the scope of the present subject matter include, but are not limited to,
erythromycin, tetracyclines, chloramphenicol, lincomycin, clarithromycin, azithromycin,
and sulfonamides. However, it is well know that some bactericidal drugs may be

bacteriostatic against certain microorganisms and vice versa. These drugs are well

known in the art and may be found, for example, in The Merck Manual of Diagnosis and

Therapy, 13" edition, Section 13, Chapter 153 Anti-bacterial Drugs, 2001, incorporated
herein by reference in its entirety.
[91 In another preferred embodiment, the present compositions may be used in

combination with an additional pharmaceutical dosage form to enhance their
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suspensi ons of powdered material (e.g., calamne) in a water or al cohol
base, as well as nodern lotions (e.g., sone corticosteroids) such as

wat er - baswo 2eomulog$3ons. Conveni ent to apply, |otions arepalfras2eeobs3and hel p
to dry acute inflamatory and exudative lesions. [76] QG ntnents which are
useful are ol eagi nous and contain little if any water; feel greasy but are
generally well tolerated; best used to lubricate, especially if applied
overhydrated skin; they are preferred for I esions with thick crusts,

| i chenification, or heapedup scales and may be less irritating than cream
for sdtiectiveness ior trepling I8e§ﬁan§|3€%$€g. disgridgsi er goadition. I djs regawl. ihfent s
are often nore potent than in creans. [77] In a preferred enbodi nent, the
pr es e mpresentprmsnpasition snmpy thek administemdnas pad efed regimenhadditieglydncludieg
present conpositions may include a gelling agent and/or a thickener.

Sui t akdng gtteri priaragesticanalidior phawhacerrtisambdosdgerdyrnb cknosel i ther drhas
present conpositions include aqueous thickening agents, such as neutral,

ani onigechs foRttheNir6atAntNBr & srIR d¥orddH eAddRRIIRGY,; theamlifional Padtveer s
whi ch may be useful in the instant conpositions include carboxy vinyl

Car bona e B N ! R ge QR Lo 5 ppet £ eteft Bther
ot By B POREG A Gons BB A asbBuh M BRe Bk B 2
ggLﬁng%%yﬁgégﬁgmﬁﬁig p;g;rae of pol ystyrene/ m crosponge/ Car bopol (r). One
[92]1 In one embodiment in this regard, the present composition and the additional
pharmaceutical dosage form can be administered to a patient at the same time. In an
alternative embodiment, one of the present compositions and the additional
pharmaceutical dosage form can be administered in the morning and the other can be
administered in the evening.
[931 In another preferred embodiment, the additional pharmaceutical dosage form can
be an oral pharmaceutical dosage form. In this regard, the present topical dosage form
can be applied to the target area of the patient, prior to, concomitantly with, or after
ingestion of the oral medication.
[94] Furthermore, the formulation may be used with other adjunct therapies and
treatments, such as pre-washing with common soaps, and mild detergents. However,
selection is important when treating skin disorders such as acne since antibacterial
soaps and abrasive soaps may increase irritation and make it difficult to use follicular
drugs. Such follicular drugs may include topical antibiotics and antiseptics, as well as

intralesional corticosteroids.

30



I's a dinethylacrylam de/acrylic acid/polystyrene ethyl nethacrylate

copol yner, for exanple Pharmadur(r) brand copol yner such as is avail able
from Pol ywbenepeessics, Inc., Bridgewater, NJ. [78] O hePCTnsRecioni3ré ng
exanpl e of suitable thickeners useful herein include cellulosic polyners,
such as gum arabic, gum acacia, gumtragacanth, |ocust bean gum guar gum
hydr oxypropyl guar, xanthan gum cellul ose gum sclerotiumgum carageenan
gum karaya gum cellulose gum rosin, nethylcellulose,

hydr oxyet hyl cel | ul ose, hydroxypropyl cel |l ul ose, hydroxynet hyl cel | ul ose,

hydr oX93r opy| swpdiiiciel| pustuar, aame: hijieh jepiealy behzov e peigxisieéantihigtiglretinoid

hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose, corn starch, hydroxypropyl
st ar cleophssititasanaylbs uaed in pbrobiniaéior withi arteaofdhe @llitdarydrege. ur ea, al um num
starch octenyl succinate, naltodextrin, dextran, poly(acrylam de), PEG 150
di st egpet e, Arfdiiterl toMmBReitionatephey /iGMles opelisicescid Rireaib @086 eanjdh has

al cohoi / SMDI copol yner, PEG 180/ Laur et h-50/ TMMG copol yner, Pol yet her 1,

acryl i gnt@edIféaavy Al HEBBERYEI BFORANSNE 1 kit t1bk bffeeRad Hesmeasn it e/ C
10- 30 al kyl acryl ate crosspol ynmer, acryl at e/ behenet h-25 net hacryl ate

copol y I [ stearet h-20 net hacryl ate copol yner,
acryl a'ﬁﬁ%@ggagérgta%bgb copol yner, acryl ate/ VA crosspol yner, acrylic

i d . . : . )
et P o B ARHEFOSR KRBl BT BT G b ghae >0
and oral antibiotics may also be helpful in combination with the present compositions

when treating superficial pustular acne.

Methods of Use

[98] The present subject matter also relates to a method for treating a skin disorder or
condition in a patient by topically administering to a patient in need thereof one of the
above-described topical compositions in an amount effective to treat the skin disorder.
[99] Skin disorders or conditions treatable according to the present methods include
but are not limited to microbial infections and inflammation of tissue. The microbial
infections can be caused by gram-positive bacteria, gram-negative bacteria, and
combinations thereof. Exemplary specific bacteria treatable by the present
compositions include but are not limited to P. acnes, Strep. pyogenes, E. coli,
Pseudomonas aeruginosa, Staph. aureus, and combinations thereof.

[100] Exemplary, non-limiting specific skin disorders, diseases, or conditions treatable
by the present compositions include but are not limited fo acne, impetigo, rosacea,
psoriasis, dermatitis, secondary skin infections, responsive dermatoses, and

combinations thereof.  Other specific skin disorders treatable by the present
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caprylic/capric triglyceride (and) sodium acryl ate copol yner, PVM MA

decadi ene crosspol yner, alginic acid, propylene glycol alginate,

di met hi come,2o&vdoessa di met hyl silylate, a di nethyl acryl arcuarSaaeiki3ce

aci d/ pol ystyrene et hyl nethacrylate copol ynmer, derivatives thereof, and

m xtures thereof. Other common thickeners and/or gelling agents, such as
pol yacrylic polyners, may be further useful herein. These thickeners and/or
gelling agents can be present in the instant conpositions regardl ess of
what formthe final conposition takes, [79] Any other non-toxic, inert and
ef f ectqopepasitianseinchide isebarslen.t skinolesiangt ctepie” gerawaditis, gndf bagtegal skin
conpositions. Well-known carriers used to fornul ate other therapeutic
conpounfgstibns. bdaipréfetredeimbodiroent, e skip alisdarden erdonditianl imipsovasefiollowing t he
conpositions of the present invention. Pharmaceutically acceptable

car ri ereatmextivith ¢iné presedt corhpesitions.n this regard are well known to those of
skill in the art, such as those described in The Merck Index. Thirteenth
Edi ti qie1]Budax@therairefirred &HBodinéit Cthedreent dubfect nistterarthdF: rblaté26@0 )
which 1s incorporated by reference herein in its entirety. Exanples of such
usef ul | %6t i T jhi igncl ude
i ot 1TERTBE e rpaniok SF5ER AL aihaiEht [ REAFInGREST Bmprsn] iR iri

sol uti : |t i O, | e 3 r of or use
T he ontfdich, 38, o0 RREoRe Can "Bt TR etk P i Heeh?

e”eCtr'eyr?ggrgtre !oatséi ”Bat?e?f?. This combination has a specific degradation profile, in

accordance with the data submitted below.

[102] In a preferred embodiment, the present compositions are intended for treatment
of both pediatric and adult patients. In this regard, the pediatric patient will typically be
up to 18 years old. In another preferred embodiment, the adult patient to be treated is
between the ages of 19 and 85. In a particularly preferred embodiment, the adult
patient to be treated is between the ages of 19 and 45. In yet another preferred

embodiment, the patient to be treated is between the ages of 19 and 25.

Process for Preparing

[103] The present subject matter further relates to a process for preparing a topical
composition comprising a storage-stable mixture of a benzoyl peroxide suspension, an
antibiotic or a pharmaceutically acceptable salt thereof, a retinoid or a pharmaceutically
salt thereof, and a pharmaceutically acceptable carrier.

[104] The present preferred processes can be carried out in various steps. One

preferred step requires separately preparing a benzoyl peroxide intermediate
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adm ni stration procedures are well known in the art and are described in

st andard textbooks, such as Goodman and G ||l man's: The Phar macol ogi cal
Bases of wbenempwessics . 8th Ed., Gl man et al. Eds. Pergamus20060337¢ 1990)
and Rem ngton's Pharnmaceutical Sciences , 17th Ed., Mck Publishing Co.,
Easton, Pa. (1990), both of which are incorporated by reference herein in
their entirety. [81] Exanples of preferred excipients that can be used
according to the present preferred conpositions include but are not limted
to a carboner, a polyacrylic ynmer, glycerin, sodi um hydroxide, sodr um

t hi oswWompositiopr @pyatingid irﬁe@netgateacwpoga%b@md apuaniibietic weludipn. gaeh Afxt ur es
thereof. [82] Other ingredients which may optlonally be provided in the
|nstamhlcmmlmeparedrmmmpmaturmofammltﬁﬁrte(abautéo €uch as propyl ene glycol;
sol vents, such as alcohol (c/e mnims); sun filters, such as titanium

di oxi Q€05] zilmca QrefifredaprocadsC stap, ctaebpHabe;thanbermauiyl -peroxidei mtermediate
preservatives, such as methyl paraben and propyl paraben. The topi cal

CONMPOSichiRRicBYNA) Lt | Aflisteg BBfORS GiNisC niked NATHYNEC rbMfRd Mitsithefateodi um
hydr oxi de, which i's used'to adjust the pH of the initial conponents and the

final Qhibiion tbﬁg]nahpbrbﬁé SsSIGGGH Lindehecidficy efif@MOR tyigRs adignemsed

herein rrse renual ni ng anounts of one ‘or nore

derrratc%lmp%sc[%I | %a@iﬁﬁegt ﬁt?él pEIX%'f FBe‘?\%én about 3 to about 8. Preferably, the

composition thus formed comprises sufficient inactive ingredients to provide storage
stability and effectiveness for a treatment period.

[106] In an alternative embodiment, the retinoid present in the composition can be
encapsulated or entrapped. This is preferably done in a solid or semi-solid, which can
have a melting point at about a mammal’'s body temperature. In further alternative
embodiments, either of the benzoyl peroxide present in the benzoyl peroxide
intermediate composition or the antibiotic present in the antibiotic solution, or any
combination of these three or any mixture thereof, can be encapsulated or entrapped in
a solid or semi-solid material prior to mixing. This encapsulation or entrapment step can
promote the storage-stability of the topical composition.

(1071 In a further alternative embodiment, the benzoyl peroxide intermediate
composition and the retinoid intermediate composition can be separately milled prior to
their mixing with the antibiotic solution.

[(108] In a preferred embodiment, the final composition made according to the present
process will have a viscosity lower than the viscosity of the benzoyl peroxide

intermediate composition.

33



Preferred, non-limting exanples of dermatol ogically acceptabl e excipients
useful in these conpositions are those selected fromthe group consisting
of surfacvenerjoopsseser vati ves, enollients, hunectants, PCmius2@icloy3i37e

al cohol s, thickening agents,enmulsifiers, suspending agents, pH

nodi fiers/buffering agents, chelating agents, sun filters, derivatives
thereof, and m xtures thereof. Al though the present conpositions nmay
optionally further contain an anti oxi dant as one of the dermatol ogically
accept abl e _exci pients, the use of an antioxidant in this regard is not

part i dif#%r 1 \heppEgsant aocqssep ot Greferaily resift i gompasitions ha\dRe heazpyle,

enol lient, humectant, fluid al kyl alcohol, thickening agent, enulsifier,
sus perfiraydadewuritiggongegradates ofaphimaig thae mbouh At 150k ibyaweight uantibiaticer , or
ot her dermatol ogi cal ly acceptabl e exci pient commonly known to those of

or di ndmpusikies$ | on deglaglatest ofisnatsafare thant apoetal0.@Bepbgi weight asd cratineidpl at ed
as useful in the conpositions described herein. Further, any non-toxic,

i ner t,infpudtied forcdegradatedi sfahotcmiore ehamabobe OUBERMLtsy Waight! att thet tide the
conpositions described herein. Wellknown carriers used to fornul ate ot her

t opi cadonhhiReidirhadEOMp@aLEE@Ns for admi nistration to humans will be
useful i n these conpositions. Exanples of these conponents that are well

Toi 11 defiln B8 eRnamalote brdegaqoofifly 16 Hidae aoq el Cor Rl iy
( 2001){8{ %grﬁg‘%@séﬁrfeﬁ&% a’Er Pdoln? ttér%peraatﬁﬁjre':(%.agg rﬁ@fﬁ af%‘%isr%f:dtﬁg,' 8|ng1mbient,

I ntern

humidity.

Routes of Administration/Dosage

[1111 To be effective, the route of administration for the compositions used in the
present methods and pharmaceutical compositions must readily affect the target areas.
In particular, acne is known to affect the face, neck, back, ears, and scalp.

(1121 Dosage levels for the antibiotic, the benzoyl peroxide, and the retinoid are well
known in the art and are selected to maximize the treatment of the above conditions.
The specific dose level for any particular patient will vary depending upon a variety of
factors, including the activity of the-specific compound employed; the age, body weight,
general health, sex and diet of the patient; the time of administration; the rate of
excretion; drug combination; the severity of the particular disease being treated; and the
form of administration. Typically, in vitro dosage-effect results can provide useful
guidance on the proper doses for patient administration. Studies in animal models are
also helpful. The considerations for determining the proper dose levels are well known

in the art and are incorporated herein for the present subject matter.
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| ngredi ent Dictionary and Handbook, Tenth Edition (2004); and the "lnactive
I ngredi ent GQuide", U S. Food and Drug Adm nistration (FDA) Center for Drug
Eval uat i omoana/@essear ch (CDER) O fi ce of Managenent, PCT/US2006/025376
http://ww. accessdat a. f da. gov/ scripts/cder/iig/index.cfm the contents of
whi ch are hereby incorporated by reference in their entirety. [85] In
severe cases, occlusive therapy may be useful where acne is present
concurrently with other indications or conditions such as psoriasis, atopic
dermatitis, lupus erythematosus, and chronic hand dermatitis. Covering the
treat &d3hbr Eﬁavm@WWWpQﬁ@ﬁﬁe tesc By \Bs Hlpégéllahj}'%aﬁb$<?f@¥*@h§@tet rangBRler pt i on
and effectiveness of the present conpositions. Usually, a polyethylene film
(pl asepparembsehohe ofr disjribiutioapphbeuhd fractioyhtotalveleamaneanmiiaction rwesied whi ch
tends to be less irritating than lotion for occlusive therapy. Plastic tape
nmay bencharigahafiet-pass hmdtalpliamd eliminafiei rté y constamni kalf-lifeorand eaeamg

I sol ated or recalcitrant lesions; children and (less often) adults may

exper ir&186ndt ik taré WellNGhod@rigmad aguppr essi on after prol onged occl usive
t herapy over large areas. [86] In an alternative enbodi nment, the present

subj 634141’“5“]_%@% th%&péﬁ]rét e?c\;t O dhckQRiiIgal depiTRIEEfiorPN éﬁéct’sre%mﬂﬂea skin

di sor der” or con |on nprises a storagestable m xture of 1) a

reti n%hgrr%c&n%{%r TBESGHE SR dnt PRGRRALRNE Hiffal hBSTHRm foF SUJidRE &in

irritation and inflammation and the other toxicity issues discussed herein. Additional
formulations may be prepared which factor in the benefit/risk ratio for an antibiotic,
benzoyl peroxide, and retinoid composition. The level of toxicity of these compounds is
known and reference is made to the package inserts for Cleocin T® and BenzaClin®
and the level of adverse events reported from their clinical trials, which package inserts
are hereby specifically incorporated by reference in their entirety. In particular,
BenzaClin® reported having the following events: dry skin (12%), pruritis (2%), peeling
(2%), erythema (1%) and sunburn (1%) as compared to vehicle which reported dry skin
(6%), pruritis (<1%), peeling (-), erythema (<1%) and sunburn (-), or roughly twice the
number of side effects as vehicle.

[115] Since benzoyl peroxide is a keratolytic, i.e. causes softening and swelling of the
cells at the surface of the skin so that the outer layer of the skin peels off or can easily
be removed, reducing exposure to it reduces irritation. Upon application, the benzoyl
peroxide converts to benzoic acid and has anti-bacterial and anti-fungal properties.
Additionally, the low pH of the present formulations may have an additive keratolytic
effect on the skin as well as on the anti-bacterial properties. Benzoyl peroxide may also

act as a preservative within the formulation. The antibiotic, such as clindamycin, may
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benzoyl peroxi de-containing conposition or an antibiotic or a

phar maceutically acceptable salt or ester thereof, and 3) a

phar macewocadlop2ssecept abl e carrier. In a preferred enbedirrmsais/orises
conposition is formulated so that it has a final pH of about 3 to about 8.
Addi tional Active Ingredients [87] In addition to the benzoyl peroxide,
antibiotic, and retinoid, the present conpositions may further contain

ot her active ingredients readily known to those of skill in the art as
useful in the topical treatnent of skin disorders or conditions. Exenplary

addi t idegsadeat PHé"ghﬂjﬂB@“ aheyt 6.Ac fhugaeauiing dhe phbto be maintaineg belew diis

macrol i de antibiotics, bactericidal drugs, bacteriostatic dru cl eansi ng
agent deveibsedbserited berein. i Hihecptrewtégr@mletlormwtakathe$%1ﬁﬁdtqiln§x fggtsm nto
astringents (drying agents that precipitate protein and shrink and contract
t he skicepunteaa dreanasufaskired tofeidene sesitivity, gtitationearsd/okipflamohatonas (agent s
that soften, loosen, and facilitate exfoliation of the squanobus cells of

the epgifbgr fBlﬁQIe @diléég@ Xitgirff paekagds cbRBlinify eonteapyr aidyi bmouats wicthel i de

ant i b| otics contenplated as within the scope of the present subject matter

i ncl udgesditt c&hﬁogy%ng iy sk tiRepdred! NraiAYiel Bosé ahitt d6sTYaRdY . once-daily

Eryt hronycin ncomycin,” and m xt ures thereof. The macrol i des are sinilar

in st rch'ér:éa a]%leag ﬁ'feré/ 'otf%[\egr‘h’xtﬁreg em?icf:&lnbgﬁﬁoﬁé Pefifidrd aanpriednd all

are pri eriosta
within the scope of the present subject matter.

(1171 The present compositions may be formulated for storage in a substantially non-
reactive package to enhance stability of the product. This new method of storage
provides enhanced product stability in comparison with the previous paper-based
packages. Non-limiting examples of preferred non-reactive packages in this regard
include a glass package, a molded or flexible plastic package, a single-dose vial, an
aluminum package, a tin package, a composite cardboard package, a laminated
package, a laminated pouch, a pump, and a combination thereof. Composite cardboard
packages useful in this regard include wax coated cardboard packages.

[118] In preferred embodiments, the composition can be stored in the non-reactive
package under a blanket of an inert gas. Preferred, non-limiting examples of inert
gases useful in this regard include nitrogen gas, argon gas, and a mixture thereof.

[119] Additionally, the use of one of these packaging systems permits the present
compositions to be stored such that a combination of any two of the initial benzoyl
peroxide-containing composition, the antibiotic or a pharmaceutically acceptable salt or
ester thereof, and the retinoid or a pharmaceutically acceptable salt thereof are stable at

room temperature. In an alternative preferred embodiment, at least two of the initial
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and bind to the 50S subunit of the ribosone, thus inhibiting bacteri al
protein synthesis. These drugs are typically active agai nst aerobic and
anaer obi cwgnreowgoessit i ve cocci, with the exception of enteraseoasio2s3and

agai nst gram negative anaerobes and useful in the present conpositions.

[ 89] Exenpl ary bactericidal drugs (i.e., they kill bacteria) contenpl ated
as within the scope of the present subject nmatter include, but are not
limted to, Penicillins, cephal osporins, vanconycin, am noglycosides,

qgui nol ones, and polynyX|ns [90] Exenpl ary bacteriostatic drugs (i.e., they
sl ow babzeM| fergridedchntaining c6pMROsEons thie hamiibiotic sepa dharmaceuticaliy
subject matter include, but are not limted to, erythromnycin,

t et r aagceptable, saihoroestaptrmnemfo landIthecetinaid or acpmmaueuﬁyajlyrﬁccaptabﬂﬁ selcin,
and sul fonam des. However, it is well know that sonme bactericidal drugs may
be batierebbicaire cefeigafatioh. certain m croorgani sns and vice versa. These
drugs are well known in the art and may be found, for exanple, in The Merck

Nanualm@{ Phadsinsing eMebnhssifdy per sBgle patket anay Barge fomlabolBr@aptral 1353
Anti - bacteri al Drugs 2001 i ncorporated herein by reference in its

ent ' r‘%1‘c)l3ut %%]d rﬁl[‘ biagy Béﬁ/@(ﬁéﬁ %ﬁoﬁm'%nbbo&mg PhiS eRforé aplyons
| nat Fon

be used in co an additional pharmaceutical dosage formto

enhan%ggkggd ég{)%eic&llr‘%gg %ﬂ[nﬂ.et reating a skin disease, disorder, or

condi

[M21] In another alternative embodiment, the present compositions can be
administered using an applicator. Non-limiting examples of useful applicators in this
regard include a pledget, a swab, a pad, and combinations thereof. These useful
applicators can be made from any material known to those of ordinary skill in the art as
useful in this regard, including but not limited to polyurethane foam, rayon, polyethylene,
polypropylene, cotton, polyesters, and combinations thereof. Additionally, the present
subject matter further contemplates that any of these topical compositions are provided
in a package of less than 5 g topical composition as a unit of use.

[122] The ability to formulate compositions capable of long term storage, without pre-
mixing or compounding requirements prior to application, are also contemplated herein.
Specifically, the present compositions remain unexpectedly stable in storage for periods
including between about 2 weeks and about 18 months, preferably between about 3
weeks and about 15 months, more preferably between about 30 days and about 12
months.

[123] Once-daily disposable packaging may also improve patient compliance,

especially for teenagers.
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present conpositions may be administered as part of a reginen additionally
I ncl udi ng any ot her pharnaceuti cal and/ or pharmaceutical dosage form known
i n the arwoasomitsseti ve for the treatnment of a skin di secaas2o00b0essréei ngly,
the additional active ingredient or additional pharmaceutical dosage form
can be applied to a patient either directly or indirectly, and
concomtantly or sequentially, with the preferred conpositions described
hﬁreig.OI [92] In one enbodinent in this regard, the present conposition and
the additional pharnmaceutical dosage form can be adm nistered to a patient
at t hé12hnd hersiabiiyrneh cleatiienges obientoptrehBrParaiRnsomay fastipeablest 1
conpositions and the additional pharmaceutical dosage form can be

adm nitet #8 ethonihs aé aobignigoan@onhdemestutean dakitifyi is shaintained, ynger
evening. [93] In another preferred enbodi ment, the additional

phar naekigeration fop aagxtératet perodef time beabugh degmdation isblodeddbrougbrthe | n
this regard, the present topical dosage formcan be applied to the target

area aftoraje pethperaturepr i Thig ompeoveronsthbilityl yorowities phamfidaistsi agdsbtter of
the oral nedication. [94] Furthernore, the fornulation may be used with

ot her Adidiaets bNRIARIAEN Aith hRdER Wifich $6CBngér RiGRire8TRpdUMNG StoREDN
soaps, and mld detergents. However,
time of dispensing. Because compounding is no longer required, homogeneity is
controlled at the point of manufacture, which improves dosing and ultimately
compliance.
[125] Advantageously, the final product requires no compounding by the pharmacist.
In addition, compliance with exact amounts is possible with a lessened chance of
impurities entering the product and contaminating it.
[126] By maintaining the compositions at the present specific pH, the tendency of
benzoyl peroxide to oxidize and degrade the antibiotic and retinoid is largely overcome
and the product remains stable during storage at room temperature for extended
periods.
(271 The following examples are illustrative of preferred embodiments herein and are
not to be construed as limiting the present subject matter thereto. All polymer molecular
weights are mean average molecular weights. All percentages are based on the
percent by weight of the final delivery system or formulation prepared unless otherwise

indicated and all totals equal 100% by weight.

EXAMPLE 1
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selection is inmportant when treating skin disorders such as acne since
anti bacterial soaps and abrasive soaps may increase irritation and nake it
di ffi cul twoaoarsm293el | i cul ar drugs. Such follicul ar drug®cras2006obisde
topical antibiotics and antiseptics, as well as intral esional
corticosteroids.[95] In superficial pustular acne, the topical benzoyl
peroxi de/antibiotic/retinoid conpositions may be used in conbination with
one of the follicular drugs. [96] Another conbination therapy involves
Azel ai c acid cream 20% which has antiproliferative and anti bacter] al

ef f ec {1281 addbenzayhpeiexide-eantainingromprositipre griegaetgneseontainingsrpRAS/iL ne .
[97] - Ot her topical drugs including OIC drugs, various sulfur-resorcinol
conbi madi aalindaamytirosallitiam ardimbtadciogather 40 prepase ladinal gbmipasitionthiaMingitbe wi t h
the present conpositions when treating superficial pustular acne. Methods
of Usdoll@fihg Ebmppnestent subject matter also relates to a nmethod for
treating a skin disorder or condition in a patient by topically

adm nggbler@ to a patient Tn need Hhesr®y WeRhef the above-descri bed
t opi cei! _ CONpOsi tions in an anount effect! ve to treat t he skin disorder.
Erg?]hc?s%r!ir?gﬁ 5%1@95%782/%0;)2?' I[: %ntse' 'f%[ ﬁ‘lpl:(raog?;;)r?hpgc; iooagea}r:])desent
it F'V\E'J’\'iﬁltdia(r)n'ni/cﬁf ﬁés%%%?é The—mi-er Oti1‘.’2|8

Tazarotene 0.10

Purified Water 85.875

Glycerin 5.00

Carbopol 980 0.85

Sodium Hydroxide 0.075

Titanium Dioxide 0.05

Methylparaben 0.04

Total: 100.0%

EXAMPLE 2

[129] A benzoyl peroxide-containing composition, a tazarotene-containing composition,
and a clindamycin solution are mixed together to prepare a final composition having the

following components.

Ingredient Percent by Weight
Benzoyl Peroxide Hydrous 1.33
Clindamycin phosphate 1.28
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i nfections can be caused by gram positive bacteria, gramnegative bacteri a,
and conbi nati ons thereof. Exenplary specific bacteria treatable by the
present cowoposimessms i ncl ude but are not limted to P. ®CMAS20081025306
pyogenes, E. coli, Pseudonbnas aerugi nosa, Staph aureus, and conbi nations

t hereof. [100] Exenmplary, non-limting specific skin disorders, diseases,

or conditions treatable by the present conpositions include but are not
limted to acne, inpetigo, rosacea, psoriasis, dermatitis, secondary skin

i nfections, responsive dernntoses, and conhinations thereof her specific
ski n| Bazootkeies treat abl e by the pr@dént conpositions include seporrhea, skin
| esi pns, atopic dermatitis, and bacterial skin infections. Inla preferred
enbo(dpPuefidd Waier ski n di sorder or c@h@ivti on i nproves foll owi ng ftreatnent
withlthe present conpositions. [1D1] In another preferred enbodi nent, the
preseq C%HH] ect matter further re[gipes to a nethod for the trejat nent of
acnejf i n a patient in need thereof corrprl sing adm nistering a conbination
of be qu de, arnm anti bl otT g ggnd a retinoi d whi ch has bgen
refr gera({ ed ?o said patient. Th| 5 conbi nation has a speC|f| c degradation

pr of Jse—mﬁtaﬁee%fanee—mhh the—d Sauuui ttedbetow—{102] 1 a preferred
enbod Hg'r‘l‘fn YHE e sent corrp05|t| DR‘? are intended for treatnment of both

edi atric and adult p:\f Lepts-. his renard, the—pediatrie—sat i ent will
P ypi ¢aitpgiugeDioxide 0.05 ° P P
Methylparaben 0.04
Total: 100.0%
EXAMPLE 3

[130] A benzoyl peroxide-containing composition, a tretinoin-containing composition,
and a clindamycin solution are combined to prepare a final composition having the

following components.

Ingredient Percent by Weight
Purified Water 89.82

Benzoyl Peroxide Hydrous 2.84

Clindamycin phosphate 1.28

Tretinoin 0.102

Glycerin 4.99

Carbopol 980 0.84

Sodium Hydroxide 0.088
Methylparaben 0.04
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up to 18 years old. In another preferred enbodi nent, the adult patient to
be treated is between the ages of 19 and 85. In a particularly preferred
enbodi menwQ 200Teo0asdul t patient to be treated i s between rhe/tsges/ef37d9 and
45. In yet another preferred enbodinent, the patient to be treated is

bet ween the ages of 19 and 25. Process for Preparing [103] The present
subject matter further relates to a process for preparing a topical
conposition conprising a storage-stable m xture of a benzoyl peroxide

suspension, an antibiotic or a phar mRceut ic t thereof,
reti hdpthllor a pharnaceutical |y sal 108-8% eof, and a pharmaceutifal |y
acceptable carrier. [104] The present preferred processes can be carried

out in various steps. One preferred step requires separately preparing a
benzoyl peroxide internedi ateconposition, a retinoid internediate
conposition, and an antibiotic solution, each of which is prepared at a
tenperature of about 15 to about EXAMPLEMWS5] In a preferred process step,
the pH of the benzoyl peroxide internedi ate conposition nay be adjusted
bef or ei3uf iashem2658 pérdxidé-Bentagiindg @othpositien Mediretiroin-eoptaining wonguition,
antibiotic solutifon under conditions sufficient to yield a topical

CONMPOgiHi 'bllﬁagmyﬂﬂgsélbﬁﬁ'l gPé" BRI VES Préperbt a JinkP caRfpkitdn i@ tadl v,

t he conposition ormed conprises sufficient inactive ingredients to

provi ?&Ioﬁ\}i% g&%ponents.

Ingredient Percent by Weight
Purified Water 85.05
Benzoyl Peroxide 75% 2.67
Clindamycin phosphate 1.28
Tretinoin 0.10
Glycerin 9.89
Carbopol 980 0.84
Sodium Hydroxide 0.08
Methylparaben 0.04
Titanium Dioxide 0.05
Total: | 100.0%
EXAMPLE 5

[M132] A Dbenzoyl peroxide-containing composition, an adapalene-containing
composition, and a clindamycin solution are combined to prepare a final composition

having the following components.
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stability and effectiveness for a treatnent period. [106] In an alternative
enbodi nent, the retinoid present in the conposition can be encapsul ated or
ent r appedwvOBho7ao0ess1pr ef erably done in a solid or sem -selirais2aaioess7€an have
a nelting point at about a mammal 's body tenperature. In further
alternative enbodi nents, either of the benzoyl peroxide present in the
benzoyl peroxide internediate conposition or the antibiotic present in the
antibiotic solution, or any conbination of these three or any m xture
thereof , can be encapsulated or entrapped in a solid or seni-splid materi al
pri of Ingvedieni ng. This encapsul ati pRewenthy Végigiht step can propote the
storage-stability of the topical conposition. [107] In a further
al t ef PatifisgVeatbodi nent, the benzoy8506r oxi de i nternmedi ate conppsition and
the retinoid internmedi ate conposition can be separately mlled| prior to
thei'B@h%bﬂgwyb%aewgggantlbIOtIC splegtion. [108] In a preferred enbodi nent,
the tinal conp05|t|on made according to the present process wi|l have a

Vi sc b amy ?ﬁib“e VI SCOSI tyGfg The benzoyl peroxide 1 ntermediate
conmpositron: Fﬁéng e present pro,esses can preferably result |n

co DS : 13 ITIIJ ||a‘v'i 310 uGi":ZG"n etoX ol | ttes ot UU ldUdL es Jf not nore
9 yt—p TR g

t han| A6RFIEHC150 by wei ght, antib gtl c inpurities or degradates of not nore
t hanLabout 0. 01% h\/ wel ght, and retineid

Glycerin 9.89°
Carbopol 980 0.84
Sodium Hydroxide 0.08
Methylparaben 0.04
Titanium Dioxide 0.05
Total: 100.0%
EXAMPLE 6

(33] Tables 1, 2, and 3 show the stability of the active ingredients. An analysis was
performed on a composition containing 5.54% of benzoyl peroxide, 0.101% of
tazarotene, and 1.06% of clindamycin. Measurements were taken at the end of 2
weeks and 90 days. The composition was stored at 4 different temperatures, i.e., 6° C,
250 G, 30° C, and 40° C. The levels of benzoyi peroxide, tazarotene, and clindamycin

were measured at each temperature. The results are as follows:
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inmpurities or degradates of not nore than about 0.001% by wei ght at the
time the conposition is made or produced. [110] The conbi nati ons produced
accor di ngvoaoatesssipr ocesses can mai ntain stability for paTriseéoswes3acé one
nonth at roomtenperature (e.g. 220C) and relative, or anbient, humdity.
Rout es of Admi nistration/Dosage [111] To be effective, the route of

adm ni stration for the conpositions used in the present nethods and
pharmaceutical conpositions nmust readily affect the target areas. In
particular, acne is known to affect the face, neck, back, ears, and scal p.
[112] Dosage levels for the anti biXABEE % he benzoyl peroxide, and the
retinoid are well known in the art and are selected to maxim ze the

t r eat BenkzoyfPdrbxidaliBPO)as & wwhitialseb4)peci fi ¢ dose | evel for any
particular patient will vary dependi ng upon a variety of factors, including
the 4ctivity of thegsgecific copggduhd enpl oyle8d® Che age, |BOYUE wei ght,
general health sex and diet of}the patient;|the tinme of [adm nistrati ¢n;
t he eXCTel| gl drug con kPgtion, thelsewerity of [Hmy particul ar
di SEclSE %EI ng treate and the form of adm njstration. Typically, in yitro

dosage=e rest can—provi sefut—gui d e O the g pper doses (for
pati € C?é' ni strag ?Z’ﬁ St udi es 5:3Han| mal rmdg'lgg are '

TABLE 2

Tazarotene (as % w/w): Initial 0.101%

6’ C 25" C 30°C 40°C

2 weeks n/a 0.088 0.085 0.081

90 days 0.094 0.090 0.085 0.078
TABLE 3

Clindamycin (as % w/w): Initial 1.06%

e 25° C 30°C 40°C
2 weeks n/a 1.06 1.06 0.90
90 days 1.04 1.01 0.96 0.72
EXAMPLE 7

[134] Tables 4, 5, and 6 show the stability of the active ingredients in a composition

containing 5.22% of benzoyl peroxide, 0.103% of tazarotene, and 1.06% of clindamycin.
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al so hel pful. The considerations for determ ning the proper dose |levels are
well known in the art and are incorporated herein for the present subject
mat t er . [ MB20mmessacoki neti ¢ paraneters such as bi oavai Ipabpiuszaog/02:bsor pti on
rate constant, apparent volunme of distribution, unbound fraction, total

cl earance, fraction excreted unchanged, first-pass nmetabolism elimnation
rate constant, half-life, and nmean residence tine are well known in the
art. [114] Lessening exposure by once-daily adm nistration affects nultiple
phar macoki neti c paraneters and provides the jnitial nmechanismfor avoiding
skin 1361 t At?-weegr&mdi fmmantgnayisafdhe sempositiontvwag endsrtakes felowing ik sed
herein. Additional formulations nmay be prepared which factor in the

benef iptdaadsike oBExamplerd.an anti bi otic, benzoyl peroxide, and retinoid
conposition. The |level of toxicity of these conpounds is known and
reference is made to the package iTABLEst for Cleocin T(r) and Benzadin(r)
and the | evel of adverse events reported fromtheir clinical trials, which
packagginyBafEinS(ad"6 wawy:aRYiapPeeYf i cal |y incorporated by reference in their
entirety. In particular, Benzadlin(r) reported having the follow ng events:
dry gkim(I29% prgudts (2%, [PePignNg (2% ] 37 ¢t nema (1¥yolpd sunburn (1%
as conpared to vehicle which regported dry skin (6%, prufitis (<1%,

104

peel irag g ey thefps {<t%—an bttm—=) roughty—t the Tumber of
si de eefS as vanl-dfe. T.06 1.05 H.00°

6 months 1.00 0.90 0.91 0.42

TABLE 5

Benzoyl Peroxide (BPO) (as % wi/w): Initial 5.22%

8°C 25° C 30°C 40°C
2 weeks 5.22 5.24 5.23 512
6 months 5.16 4.80 4.91 4.59
TABLE 6

Tazarotene (as % w/w): Initial 0.103%

6’ C 25°C 30°C 40°C
2 weeks 0.104 0.098 0.088 0.080
6 months 0.106 0.090 0.082 0.046
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[ 115] Since benzoyl peroxide is a keratolytic, i.e. causes softening and
swelling of the cells at the surface of the skin so that the outer |ayer of
t he ski n weeabe/obf31or can easily be renpoved, reduci ng erPpodlse@6cioes3ié
reduces irritation. Upon application, the benzoyl peroxide converts to
benzoic acid and has anti-bacterial and anti-fungal properties.
Additionally, the low pH of the present formul ations nay have an additive
keratolytic effect on the skin as well as on the anti-bacterial properties.
Benzoyl peroxide may al so act as a preservative within the formulation. The
antibiotic, such as clindanycin, maydegrade at pH hi gher than about 6.5,
thus requiring the pHto be nmaintained below this |evel, as descri bed
herein. The present fornul ations take these and other factors into account
and are manufactured to reduce s&AMPLE® jrritation, and/or
inflanmation. [116] Single dosage kits and packages contai ni ng once per day
anounts of the present conpositions may be prepared. Single dose, unit
dose, 138 dablesdif, Iy, dnd g 8shbwehe stakilitn of theodctivedngrediantein apamMpesiiieri ti ons
herein are contenplated as within the scope of the present subject matter.
[ 117] coh@imng 2e18% ob bpasoyl peroxideay. 18% of tazbedtede fand $.08Magfeclindasycin.
substantially nonreactive package to enhance stability of the product. This
new mpizhpd A0 nfdn®h aB8IyBIsQfititke sorapbsities dagruvdieetaksi fddowirgy therprooeghareiaton

wi th the previous papér-based packages. Non-limting exanples of preferred
non-r%pﬂp\(gdrpackages in this regard

TABLE 16
Clindamycin (as % w/w): Initial 1.07%
6° C 25° C 30°C 40° C
6 months 1.01 0.9 0.86 0.43
TABLE 17

Benzoyl Peroxide (BPO) (as % w/w): Initial 2.15%

6’ C 25° C 30°C 40°C
6 months 2.13 2.00 2.05 1.69
TABLE 18

Tazarotene (as % w/w): Initial 0.103%

6 C 25° C 30°C 40°C

6 months 0.099 0.097 0.079 0.057
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i nclude a gl ass package, a nolded or flexible plastic package, a

si ngl e-dose vial, an alum num package, a tin package, a conposite cardboard
package, woOlaommat3ed package, a | am nated pouch, a punppCaru$2@6me536 nat i on
t hereof . Conposite cardboard packages useful in this regard include wax
coat ed cardboard packages. [118] In preferred enbodi nents, the conposition
can be stored in the non-reactive package under a bl anket of an inert gas.
Preferred, non-limting exanples of inert gases useful in this regard

i ncl ude nitrogen gas, argon gas, and a m xture thereof. [119] Additionally,
the use of one of these packagi ng systens permts the present conpositions
to be stored such that a conbination of any two of the initial benzoyl

per oxi de- cont ai ni ng conposition, the antibiotic or a pharmaceutically
acceptabl e salt or ester thereof EXMAPLES retinoid or a pharnaceutically
acceptable salt thereof are stable at roomtenperature. In an alternative
preferred enbodinent, at |east two of the initial benzoy

per oxi[t88} c Jableisri%h §0c ang 84ishovnthetsitabilifyi of BIQ)@‘Ftb/edﬂg@dlﬁm e empesitipy
acceptable salt or ester thereof, and the retinoid or a pharmaceutically
acceptcahtaining2t02% of behzw)é@e'rcmde &X. 10696 ohtazamtene 2a1d TI06%aabelimdagtycin.
conposition per single packet may range fromabout 0.1 ml _ to about 20.0

M _,  pisf erradd Yaheinde® maiie whalsks éfitle @bmposhiof was s undentakepr foflewilgl the
bet ween about 1 and about 3 nL.

procedure of Example 4.

TABLE 19
Clindamycin (as % w/w): Initial 1.06%
6°C 25°C 30°C 40°C
90 days 1.04 0.99 0.97 0.67
6 months 1.04 0.941 0.894 10.325
TABLE 20

Benzoyl Peroxide (BPO) (as % w/w): Initial 2.02%

68° C 25°C 30°C 40°C
90 days 2.02 1.97 1.97 1.73
6 months 2.10 2.00 1.94 1.45
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[121] In another alternative enbodi nent, the present conpositions can be
adm ni stered using an applicator. Non-limting exanples of useful

appl i cat owe 2007/a0k833 regard i nclude a pl edget, a swab, aprpadiS2@x6025376

conbi nati ons thereof. These useful applicators can be nmade from any
material known to those of ordinary skill in the art as useful in this
regard, including but not limted to pol yurethane foam rayon,

pol yet hyl ene, pol ypropyl ene, cotton, polyesters, and conbi nati ons thereof.
Additionally, the present subject_matter further contenplates that any of

t hese topical conpositions are prEﬂiﬂéhgln a package of less than 5 g

topi cal conposition as a unit of use. [122] The ability to fornul ate
conpo3arzarotenec@sdlbIvewyfInlti@h@. 1060 st or age, wi t hout prem xi ng or conpoundi ng
requi renents prior to application, are also contenplated herein.
SpecificalTy, the [g%esent conpdsts’i@ns renmi[Bafr@xpect ed| $05€Cabl e in
storage for periods including between about |2 weeks and about 18 nonths,

pr ef epglysDeTWeen st 3 Weekisp gogd about I5p.gpoths, nofe.qmeferably
bet ween about 30 days and about| 12 nonths. [[123] Once-daily di sposabl ¢

pack: y—ats ove pati onptiancEg gg§Peci al Iy ofgaa
t eena e’ﬁgn‘iﬁ%zq Thie gjébl lity iﬁoc}bg fecti venz(gs of the topical preparations

P=S o andas -
may last—foer—atteast—1—+toI8renths—at—afnbtrent—or—roomtenperature:

Stability is maintai ned under

EXAMPLE 10

[140] Tables 22, 23, and 24 show the stability of the active ingredients in a composition
containing 1.54% of benzoyl peroxide, 0.105% of tazarotene, and 1.04% of clindamycin.
[141] A 90 day and 6 month analysis of the composition was undertaken following the
procedure of Example 4.

TABLE 22

Clindamycin (as % wiw): Initial 1.04%

8’ C 25° C 30°C 40°C
90 days 1.04 0.99 0.98 0.72
6 months 1.03 0.92 0.90 0.41
TABLE 23

Benzoyl Peroxide (BPO) (as % w/w): Initial 1.54%

6°C 25° C 30°C 40° C
90 days 1.50 1.44 1.42 1.28
6 months 1.50 1.40 1.40 1.03
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refrigeration for an extended period of tine because degradation is slowed

t hrough the storage tenperature.

This inproved stability provides

phar maci swe 2aemhoetsmer di spensers of nedication with a piroaarstoosiorsshe no
| onger requires conpounding at the tine of dispensing. Because conpoundi ng

is no |onger requi
manuf act ur e,
Advant ageously, th
pharmaci st. In add
| essened chance of

[126] By nmintaining the conpositions at the present specific pH,

t endency of benzoy

retinoid is largely overcone and the product
at roquazateres @isWoen/r Inétkdl ondsd. peri ods.

red,

e final
ition,

honogeneity is controlled at the point of
whi ch inproves dosing and ultimately conpliance.
pr oduct

[ 125]

requires no conpoundi ng by the
conpliance with exact anmobunts is possible with a

inpurities entering the product and contam nating it.

t he

peroxi de to oXABLE24nd degrade the antibiotic and
remai ns stabl e during storage
[127] The foll ow ng exanples are

illustrative of preferred enbodi nents herein and are not to be construed as

i mg
are f

ing the prese
rean aver age n

&Y gubj ect na
ol ecul ar wei g

[2=9rCt her et 0.
hts. All

perc

#%c pol yner
ent ages are

gof ecul ar wei
pased on the

ghts
[

per cq

) ' SWt:i ght
unl ess

ot nérw se

ud_,lbéle fFrTat

'_bggery Syst

EHBE T Or mul

DGy pr epared

6 months

0.101

0.091

0.085

0.014

EXAMPLE 11

[142] Tables 7, 8, and 9 show the stability of the active ingredients in a composition

containing 1.01% of benzoyl peroxide, 0.104% of tazarotene, and 1.1% of clindamycin.

[143] A 2 week, 30 day, 90 day, and 6 month analysis of the composition was

undertaken following the procedure of Example 4.

TABLE 7
Clindamycin (as % w/w): Initial 1.10%
6°C 25°C 40°C
2 weeks 1.07 1.07 1.01
30 days 1.08 1.07 0.95
90 days 1.07 1.04 0.71
6 months 1.07 0.99 0.53

48



indicated and all totals equal 100% by wei ght. EXAMPLE 1[ 128] A benzoyl

per oxi de-contai ni ng conposition, a tazarotene-containing conposition, and a
cl i ndanycwo 2e@loees3on are nmi xed together to prepare a fi ralr/useoneosi3vé on

havi ng the foll owi ng conponents. EXAMPLE 2 [129] A benzoyl

per oxi de- cont ai ni ng conposition, a tazarotene-containing conposition, and a
clindanycin solution are m xed together to prepare a final conposition

havi ng the foll owi ng conponents. EXAMPLE 3 [ 130] A benzoyl

per oxi de- cont ai ni ng conposition, a tretinoin-containing conposition, and a
clindamycin solution are conbi ned YABkE&are a final conposition having the
foll ow ng conponents. EXAMPLE 4 [ 131] A benzoyl peroxi de-containing
conpo&enizoyl, Paroxide {BRO) fas Snwav hinitialcledissi ti on, and a clindanycin sol ution

are conbined to prepare a final conposition having the foll ow ng
conpdnents. EXAVPLE & §132] A benz@g? Cper oxi de- dot’al ni ng conposi tion, an
adapal ene-cont ai ni ng conposition, [and a clindamycin solution afe conbi ned
to prengeés? Trnal [c@gyosition 0.95 0.94

30 days 0.98 0.95 0.90

90 days 0.99 0.93 0.69

6 months 0.99 0.91 0.35

TABLE 9

Tazarotene (as % w/w): Initial 0.104%

6’C 25°C 40°C

2 weeks 0.106 0.098 0.089

30 days 0.105 0.094 0.084

90 days 0.106 0.093 0.086

6 months 0.107 0.093 0.014
EXAMPLE 12

[144] Tables 10, 11, and 12 show the stability of the active ingredients in a composition
containing 1.02% of benzoyl peroxide, 0.099% of tazarotene, and 1.05% of clindamycin.
[145] A 2-week, 90 day, and 6 month analysis of the composition was undertaken

following the procedure of Example 4.
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havi ng the foll ow ng conponents. EXAMPLE 6 [133] Tables 1, 2, and 3 show t he
stability of the active ingredients. An analysis was perforned on a

conposi t iwo 20omas3mi ng 5. 54% of benzoyl peroxide, 0.101¥CofUst@saesvene, and
1. 06% of clindamycin. Measurenments were taken at the end of 2 weeks and 90
days. The conposition was stored at 4 different tenperatures, i.e., 6 C 25
C, 30 C, and 40 C. The levels of benzoyl peroxide, tazarotene, and
clindanmycin were neasured at each tenperature. The results are as

foll ows: TABLE 1 Benzoyl Peroxide (BPO) (as %ww: Initial 5.54% TABLE 2
Tazarotene (as %wWw: Initial O. LE 3 dindanycin (as %ww:
Initial 1.06% EXAMPLE 7 [134] Tables 4 , 5, and 6 show the stability of the
act i vElindamedn ¢as % wiwk Initaifgo@9%i on cont ai ni ng 5. 22% of benzoyl peroxi de,
0.103% of tazarotene, and 1.06% of clindanycin.[135] A 2-week and 6 nt h

anal ysis of the cdmpasition wad 25idert aken f[@°@i ng t he| g@oCedur e of
Exanple 4 . TABLE |4
2 weeks 1.05 1.05 1.04 0.98
90 days 1.05 1.00 0.95 0.71
6 months 1.05 0.97 0.89 0.44
TABLE 11

Benzoyl Peroxide (BPO) (as % w/w): Initial 1.02%

6°C 25° C 30°C 40°C
2 weeks 0.99 0.97 0.97 0.94
90 days 1.00 0.94 0.93 0.73
6 months 1.01 0.95 0.92 0.40
TABLE 12

Tazarotene (as % w/w): Initial 0.099%

6°C 25° C 30°C 40°C
2 weeks 0.099 0.090 0.090 0.085
90 days 0.102 0.090 0.089 0.081
6 months 0.096 0.091 0.088 None Detected
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Cindanycin (as %ww: Initial 1.06% TABLE 5 Benzoyl Peroxide (BPO (as %
ww: Initial 5.22% TABLE 6 Tazarotene (as %ww: Initial 0.103%EXAMPLE 8
[ 136] TabWe=xodo2s87, and 18 show the stability of the aeCiws2006a@esdé ents in
a conposition containing 2.15% of benzoyl peroxide, 0.103% of tazarotene,
and 1.07% of clindanmycin. [137] A 6 nonth analysis of the conposition was
undertaken followi ng the procedure of Exanple 4. TABLE 16 Cindanycin (as %
ww: Initial 1.07% TABLE 17 Benzoyl Peroxide (BPO (as %ww: Initial
2. 15% TABLE 18 Tazarotene (as %ww: Initial 0.103%XAMPLE 9 [138] Tables
19, 20, and 2 1 showthe stability of the active ingredients in a
conposition containing 2.02% of benzoyl peroxide, 0.106% of tazarotene, and
1. 06% of clindamycin.

EXAMPLE 13

[146] Tables 13, 14, and 15 show the stability of the active ingredients in a composition
containing 1.04% of benzoyl peroxide, 0.098% of tazarotene, and 1.06% of clindamycin.
(1471 A 2-week, 90 day, and 6 month analysis of the composition was undertaken
following the procedure of Example 4.

TABLE 13

Clindamycin (as % w/w): Initial 1.06%

6’ C 25° C 30°C 40 C
2 weeks 1.06 1.05 1.05 0.90
90 days 1.06 1.01 0.95 0.71
6 months 1.06 0.97 0.88 0.43
TABLE 14

Benzoyl Peroxide (BPO) (as % w/w): Initial 1.04%

6°C 25°C 30°C 40°C
2 weeks 0.99 ‘, 0.98 0.98 0.96
90 days 1.02 0.99 0.95 0.73
6 months 1.02 0.96 0.91 0.40
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[139] A 90 day and 6 nonth anal ysis of the conposition was undertaken
follow ng the procedure of Exanple 4 . TABLE 19 dindanycin (as % ww):
Initial IwO@M7IMBM3E 20 Benzoyl Peroxide (BPO (as % w wWPCTIUs2a06Aaks376
2. 029%TABLE 21 Tazarotene (as %ww): Initial 0.106% EXAMPLE 10 [140] Tabl es
22, 23, and 24 show the stability of the active ingredients in a
conposition containing 1.54% of benzoyl peroxide, 0.105% of tazarotene, and
1.04% of clindamycin. [141] A 90 day and 6 nonth anal ysis of the
conposi tion was undertaken fol |l ow ng t he procedure of Exanple 4. TABLE 22
Cindanycin (as %ww: Initial LE 23 Benzoyl Peroxide (BPO (as %
ww: Initial 1.54%ABLE 24 Tazarotene (as %ww: Initial 0.105%

Tazarotene (as % w/w): Initial 0.098%

2 weeks 0.097 0.089 0.086 0.081

90 days 0.100 0.090 0.087 0.079

6 months 0.098 0.085 0.085 None Detected
EXAMPLE 14

[148] Tables 25 and 26 show the stability of the active ingredients in a composition
containing 0.209% of tazarotene and 2.13% of clindamycin.
[149] A 4-week, 90 day, and 6 month analysis of the composition was undertaken
following the procedure of Example 4.

TABLE 25

Clindamycin (as % wi/w): Initial 2.13%

25° C 30°C 40° C
4 weeks 2.10 2.10 2.04
90 days 2.12 2.11 1.94
6 months 2.07 1.96 1.74
TABLE 26

Tazarotene (as % wi/w): Initial 0.209%

25°C 30°C 40° C

4 weeks 0.208 0.208 0.205
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EXAMPLE 11 [142] Tables 7, 8, and 9 show the stability of the active
ingredients in a conposition containing 1.01% of benzoyl peroxide, 0.104%
of tazarowvene)7/messil. 1% of clindamycin. [143] A 2 week, p8O/usagos/0237€lay, and
6 nonth anal ysis of the composition was undertaken foll owi ng the procedure
of Exanple 4 . TABLE 7 dindanycin (as %ww: Initial 1.10%ABLE 8 Benzoyl
Peroxide (BPO (as %ww: Initial 1.01% TABLE 9 Tazarotene (as % w w):
Initial 0.104% EXAMPLE 12 [144] Tables 10, 11, and 12 show the stability of
the active ingredients in a conposition containing 1-02%of benzoyl

per ok®Aday®. 099% of], &k28dar ot ene, an#28805% of cl il NeR®/cin. [145] A 2-week,
90 day, and 6 nonth analysis of the conpositionjwas undertaken foll ow ng

the péossdinse of Exanz0& 4 . TABLE Q8061 i ndanyci n 0205 %ow w): Ijnitial 1.05%
TABLE 11

EXAMPLE 15

[150] Tables 27 and 28 show the stability of the active ingredients in a composition
containing 0.109% of tazarotene and 1.07% of clindamycin.
151 A 60 day and 90 day analysis of the composition was undertaken following the
procedure of Example 4.

TABLE 27

Clindamycin (as % w/w): Initial 1.07%

6°C 25° C 30°C 40° C
60 days 1.07 1.06 1.05 1.00
90 days 1.05 1.04 1.04 0.96
TABLE 28

Tazarotene (as % w/w): Initial 0.109%

6°C 25° C 30°C 40°C
60 days 0.11 0.109 0.105 0.107
90 days 0.107 0.111 0.108 0.116
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Benzoyl Peroxide (BPO (as %W w: Initial 1.02% TABLE 12 Tazarotene (as %
ww: Initial 0.099%XAMPLE 13 [146] Tables 13, 14, and 15 show the

stabi | i t ywof2oatme2sset i ve i ngredients in a conposition coRrCaius2e0g/015306% of
benzoyl peroxide, 0.098% of tazarotene, and 1.06% of clindamycin. [147] A
2-week, 90 day, and 6 nonth analysis of the conposition was undertaken
follow ng the procedure of Exanple 4. TABLE 13 Cindanycin (as % ww):
Initial 1.06% TABLE 14 Benzoyl Peroxide (BPO (as %ww: Initial

1. OA%TABLE 15 Tazarotene (as %ww): Initial 0.098% EXAMPLE 14 [148] Tabl es
25 and 26 show the stability of the active ingredients in a conposition
contai ning 0.209% of tazarotene and 2.13% of clindanycin. [149] A 4-week,

90 day, and 6 nonth anal ysis of the corE)osi tion was undertaken foll ow ng
the procedure of Exanple 4 . EXAMPLE 16

[152] Tables 29 and 30 show the stability of the active ingredients in a composition
containing 0.105% of tazarotene and 1.07% of clindamycin.
(1531 A 6 month analysis of the composition was undertaken following the procedure of
Example 4.

TABLE 29

Clindamycin (as % w/w): Initial 1.07%

6’ C 25° C 30°C 40°C
6 months 1.060 1.020 0.950 0.870
TABLE 30

Tazarotene (as % w/w): Initial 0.105%

6’ C 25° C 30° C 40°C
6 months 0.101 0.102 0.104 0.103
EXAMPLE 17

[154] Tables 31 and 32 show the stability of the active ingredients in a composition
containing 2.02% of benzoyl peroxide and 0.099% of tazarotene.
55 A 90 day and 6 month analysis of the composition was undertaken following the

procedure of Example 4.
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TABLE 25 dindanycin (as %ww: Initial 2.13% TABLE 26 Tazarotene (as %
ww: Initial 0.209%EXAMPLE 15 [150] Tables 27 and 28 show the stability of
t he acti weoizngwoee83ents in a conposition containing 0.109¢aafS2e¢0am23306 ene and
1.07% of clindanmycin. [151] A 60 day and 90 day anal ysis of the conposition
was undertaken follow ng the procedure of Exanple 4. TABLE 27 C i ndanycin
(as %ww: Initial 1.07% TABLE 28 Tazarotene (as %ww: Initial

0. 109%EXAMPLE 16 [ 152] Tables 29 and 30 show the stability of the active
ingredients in a conposition containing 0.105% of tazarotene and 1.07% of
clindanycin. [153] A 6 nonth anal%ﬁk—&’lthe conposi tion was undertaken
follow ng the procedure of Exalngl e 4. TABLE 29

Benzoyl peroxide (as % wiw): Initial 2.02%

6°C 25°C 30°C 40°C
90 days 2.09 2.06 2.07 2.01
6 months 2.07 2.03 2.05 1.94

TABLE 32

Tazarotene (as % w/w): Initial 0.099%

8°C 25°C 30°C 40°C
90 days 0.106 0.088 0.085 0.044
6 months 0.108 0.081 0.070 0.009

EXAMPLE 18

[156] Tables 33 and 34 show the stability of the active ingredients in a composition
containing 5.18% of benzoyl peroxide and 0.099% of tazarotene.
1571 A 90 day and 6 month analysis of the composition was undertaken following the

procedure of Example 4.

TABLE 33

Benzoyl peroxide (as % w/w): Initial 5.18%

6’ C 25° C 30°C 40° C
90 days 5.25 5.23 5.30 5.16
6 months 52 5.14 5.02 4.81
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Clindanmycin (as %ww: Initial 1.07% TABLE 30 Tazarotene (as % w w):
Initial 0.105% EXAMPLE 17 [154] Tables 3 1 and 32 show the stability of the
active i nyoedirnessiin a conposition containing 2. 02% of pognmseyos/opsrexi de
and 0.099% of tazarotene. [155] A 90 day and 6 nonth analysis of the
conposi tion was undertaken follow ng the procedure of Exanple 4 .TABLE 31
Benzoyl peroxide (as %ww: Initial 2.02% TABLE 32 Tazarotene (as % w w):
Initial 0.099% EXAMPLE 18 [ 156] Tables 33 and 34 show the stability of the
active ingredients in a conposition containing 5.18% of benzoyl peroxide
and 0.099% of tazarotene. [157] A 90 day and 6 nonth analysis of the

conposition was undertaken follow ng the procedure of Exanple 4. TABLE 33
TABLE 34

Tazarotene (as % wi/w): Initial 0.099%

6°C 25° C 30°C 40° C

90 days 0.103 0.093 0.087 0.051

6 months 0.106 0.088 0.083 0.004
EXAMPLE 19

[158] A patient is suffering from acne. A preferred composition herein is topically
administered to the patient. It would be expected that the patient would improve his/her
condition or recover.

(159] The present subject matter being thus described, it will be obvious that the same
may be varied in many ways. Such variations are not to be regarded as a departure
from the spirit and scope of the invention and all such modifications are intended to be

included within the scope of the following claims.
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Benzoyl peroxide (as %ww: Initial 5. 18%0ABLE 34 Tazarotene (as % ww):
Initial 0.099% EXAMPLE 19 [158] A patient is suffering fromacne. A

pr ef er r edwoanpawegsion herein is topically adm ni stered wPoTiuseoopaeizent . |t
woul d be expected that the patient would inprove his/her condition or
recover. [159] The present subject matter being thus described, it wll be
obvi ous that the sane nay be varied in many ways. Such variations are not
to be regarded as a departure fromthe spirit and scope of the invention
and all such nodifications are intended to be included within the scope of
the fol |l oWMVeglaimai ns. W claim 1. A topical conposition for treating a skin
di sorder or condition, which conprises: a storage-stable m xture of a
benzoyl peroxi de-containing conposition, an antibiotic or a
pharmaceutical |y acceptable salt or ester thereof, a retinoid or a.

phar maceutq.cal ltgpiear aphaidsitiopalfor treatingf a akid disshdenrar econdition.y whidept abl e
carrier, wherein the conposition has a final pH of about 3 to about 8, and
wher etdinbiigess0mposi tion has a viscosity |lower than the viscosity of the

benzoyl peroxi de-cont ai ni ng
a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable sait thereof, and a pharmaceutically acceptable carrier,
wherein the composition has a final pH of about 3 to about 8, and wherein the

composition has a viscosity lower than the viscosity of the benzoyl peroxide-containing

composition before obtaining said storage-stable mixture.

2. The composition of claim 1, wherein said composition is formulated for once-

per-day or twice-per-day administration.

3. The composition of claim 1, wherein said composition is formulated for once-

per-day administration at night.

4. The composition of claim 1, wherein said composition has a final pH of about

3.5 to about 5.5.
5. The composition of claim 1, wherein said composition is selected from the

group consisting of a solution, gel, cream, lotion, suspension, emulsion, ointment, spray,

foam, paste, and mixtures thereof.
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conposition before obtaining said storage-stable m xture. 2. The
conposition of claim1, wherein said conposition is formulated for onceper-
day or twwoeopen2gtay adm ni stration. 3. The conpositi onPpofi/usb@emeBre wher ei n
said conposition is fornulated for onceper- day adm nistration at night. 4.
The conposition of claim1, wherein said conposition has a final pH of
about 3.5 to about 5.5. 5. The conposition of claim1l, wherein said
conposition is selected fromthe group consisting of a solution, gel,

cream | otion, suspension, emulsion, ointnent, spray, foam paste, and

m xtures thereof.6. The conposition of claim1l, wherein said conposition is
storage stable at a tenperature of up to about 25 Cfor at |east 30 days. 7.
The conpos.tThen compokitibmdt, claimet ewhetsin gaisoegroppsition is storage skble @ fcosi ty
of about 20,000 to about 1, 000,000 centi poises. 8. The conposition of claim

7, WhehRidhatie Bf GO EPaBoIt 25Y (1fvs ahldasha0 dayscosity of about 40,000 to about
500, 000 centi poises. 9. The conposition of claim1l, wherein said benzoyl

per oxi de- cont ai ni ng conposition has a viscosity of about 25,000 to about
1, 250, 000 centi poi ses.

7. The composition of claim 1, wherein said composition has a final viscosity of

about 20,000 to about 1,000,000 centipoises.

8. The composition of claim 7, wherein said composition has a final viscosity of

about 40,000 to about 500,000 centipoises.

9. The composition of claim 1, wherein said benzoyl peroxide-containing

composition has a viscosity of about 25,000 to about 1,250,000 centipoises.

10. The composition of claim 1, wherein said mixture comprises about 0.1% to

about 10% by weight of said benzoyl peroxide.

11. The composition of claim 1, wherein said mixture comprises about 0.5% to

about 3% by weight of said antibiotic.

12. The composition of claim 1, wherein said mixture comprises about 0.01% to

about 1.5% by weight of said retinoid.

13. The composition of claim 1, wherein said retinoid is selected from the group
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10. The conposition of claim 1, wherein said m xture conprises about 0.1%
to about 10% by wei ght of said benzoyl peroxide. 11. The conposition of
claim 1, wbeneimsai d m xture conprises about 0.5%to alpowius3®shyssaei ght of
said antibiotic. 12. The conposition of claim1, wherein said mxture
conpri ses about 0.01%to about 1.5% by weight of said retinoid. 13. The
conposition of claim1, wherein said retinoid is selected fromthe
groupconsi sting of tazarotene, retinoic acid, tretinoin, isotretinoin,
adapal ene, bexarotene, alitretinoin, vitamn A retinol, retinal ret| nyl
pal ni cmSﬁtlngeoﬂ ts;zlar@teeear@tlnogt Rgid, 5eqlgo(n4 igotretinoin, adapalene, bexaréte

di met hyl t hi ochr oman- 6-yl ) et hynyl ) t hi ophene- 2- car boxyl at e,

di met Aijttetinbing hitarmim-46-retipele retinal hetisylppalimiiateretetinoacetate, ethy(l 5- (2 (4 4-
2-(2-(4, 4-di net hyl t hi ochroman-6- yl)-ethynyl)-5-pyridi necar boxal dehyde,

sal t sdihfhRBfiocriemianad-iyehytytniepheneaddanboxnylates t hereof . 14. BHe-4.4-
conposi tion of claim1, wherein said antibiotic is selected fromthe group

consi 8%&9Y|ﬁino&4rbm@ﬁww)iéthmt \ERE Y yirethagol t 2 2@,¢+dimethyithiookicinman-6-

SZI t hronyc car bonycin ch ortetracycline, clarithronycin,
enec

I M&é’aﬁ"bb 'ét %@lt§'tﬁeréo@5é€ﬂ(\f%lt0es Hﬁé@@?carﬁd rhigugesyCi ns,
meony ?%mi/phai%wl ne, rryC| ns, m okanyci n, I ol eandorrym n, s

oxyte Hags i ne, pr|nyC|n rlbostanyC|n roki t amycin,
hereof. my

14. The composition of claim 1, wherein said antibiotic is selected from the group
consisting of clindamycin, tetracycline, erythromycin, lincomycin, azithromycin,
carbomycin, chlortetracycline, clarithromycin, demeclocycline, doxycycline, gentamicin,
josamycin, kanamycin, leucomycins, meomycin, methacycline, midecamycins,
miokamycin, oleandomycin, oxytetracycline, primycin, ribostamycin, rokitamycin,
rolitetracycline, rosaramicin, roxithromycin, spectinomycin, spiramycin, streptomycin,
sulfacetamide, sulfabenzamide, sulfadiazine, sulfadoxine, sulfamerazine,
sulfamethazine, sulfamethizole, sulfamethoxazole, tobramycin, troleandomycin, salts

thereof, derivatives thereof, and mixtures thereof.

15. The composition of claim 1, wherein said composition further comprises an
excipient selected from the group consisting of surfactants, preservatives, emollients,
humectants, fluid alkyl alcohols, thickening agents, emulsifiers, suspending agents, pH
modifiers/buffering agents, chelating agents, sun filters, derivatives thereof, and

mixtures thereof.
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rolitetracycline, rosaramcin, roxithromycin, spectinonycin, spiranycin,
streptonycin, sulfacetam de, sulfabenzam de, sulfadiazine, sulfadoxine,

sul f amer axoree)7/mes3fianet hazi ne, sul f anet hi zol e, sul f anet IraTABEI06/025376

t obramyci n, trol eandonycin, salts thereof, derivatives thereof, and

m xtures thereof. 15. The conposition of claim1, wherein said conposition
further conprises an excipient selected fromthe group consisting of
surfactants, preservatives, enollients, humectants, fluid al kyl alcohols,

t hi ckeni ng agents, enulsifiers, suspending agents, pH mpdifiers/buffering
agents, cHif.athexgompasition etiglaim ﬂeW@?"%l@:rﬁ}‘gth@&osﬂtf%? her SAMRRSESur es

t hereof.16. The conposition of claim1l, wherein said conposition further
conpr exisents céadeand Sraral thet groupr eansistisggefoapcarbamest @ mPINEICrICCBPINEREr . a
pol yacrylic polymer, glycerin, sodium hydroxide, sodiumthiosulfate, propyl
gal | aglgcern sabiiuyh hpavoxkien sogiuni hicstilfatet, eropyl gabateyan alkyk pakabeni perifisd de,
and m xtures thereof. 17. The conposition of claim1, wherein one or nore

of sajydidpeftamum Giekidsl sific oxried apdMikiuedd thepsofa phar maceutical |y acceptabl e
salt or ester thereof, and said retinoid or a pharmaceutically acceptable
salt thereof is encapsulated or entrapped in a solid or sem-solid
ingredient. 18. The conposition of claim1, wherein one or nore of said

benzoy| peH).x.i. r(ljeet:omposition of claim 1, wherein one or more of said benzoyl peroxide,
said antibiotic or a pharmaceutically acceptable salt or ester thereof, and said retinoid or
a pharmaceutically acceptable salt thereof is encapsulated or entrapped in a solid or

semi-solid ingredient.

18. The composition of claim 1, wherein one or more of said bénzoyl peroxide,
said antibiotic or a pharmaceutically acceptable salt or ester thereof, and said retinoid or
a pharmaceutically acceptable salt thereof is in a solution, dispersion, or suspension in

said storage-stable mixture.

19. The composition of claim 18, wherein said benzoyl peroxide and said retinoid
or a pharmaceutically acceptable salt thereof are in suspension and said antibiotic or a

pharmaceutically acceptable salt thereof is in solution.

20. The composition of claim 1, wherein the benzoyl peroxide has a particle size

that is reduced through processing or the use of solvents.

21. The composition of claim 1, wherein a combination of any two of the benzoyl
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said antibiotic or a pharnmaceutically acceptable salt or ester thereof, and
said retinoid or a pharmaceutically acceptable salt thereof is in a

sol uti on,woi2eqengs3en, or suspension in said storage- st alplce/useossoesssc 19. The
conposition of claim 18, wherein said benzoyl peroxide and said retinoid or
a pharmaceutically acceptable salt thereof are in suspension and said
antibiotic or a pharmaceutically acceptable salt thereof is in solution.

20. The conposition of claiml, wherein the benzoyl peroxide has a particle

size that is reduced through processing or Eﬁqﬁ use of solyents. 2 %h The
ConpoBPIasie, dhe enibiefie,orahERaimAGRULEAI AREePIAPIS SaL 4 qSiE Beregleand the
benzoyl peroxi de, the antibiotic or a pharmaceutically acceptable salt or
est er retinmiccof a phatmadrutically actaptahie galh tharaelde staliepf fpose épreBiesal t
thereof is stable at roomtenperature. 22. The conposition of claim1l,
wherein at | east two of the benzoyl peroxide, the antibiotic or a

phar maceutically acceptable salt or ester thereof, and the retinoid or a

phar maceut pgathy campepttiohldf ciiit 1, iwrereinfatieaptitwe of tied benzsyhpemxide 3he A
topi cal conposition for treating a skin disorder or condition, which

Conpr @it of P pRISn Sl alyThasaptablefsaft dreastaly thepesipandetheawtinoidi orga
conposition, an antibiotic or a pharmaceutically acceptable salt or ester

ther eQharfaldilifcAR dc@ptdble salt thereof requires refrigeration.

23. A topical composition for treating a skin disorder or condition, which
comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,

wherein one or more of said benzoyl peroxide, said antibiotic or a
pharmaceutically acceptable salt or ester thereof, and said retinoid or a
pharmaceutically acceptable salt thereof is encapsulated or entrapped in a solid or a
semi-solid ingredient, and

wherein the composition has a final pH of about 3 to about 8.

24. The composition of claim 23, wherein said solid or semi-solid ingredient has a

melting point at about a mammar’s body temperature.

25. The composition of claim 24, wherein said mammal is a human.
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pharmaceutically acceptable salt thereof, and a pharnmaceutically acceptable
carrier, wherein one or nore of said benzoyl peroxide, said antibiotic or a
phar macewocadlop2ssecept abl e salt or ester thereof, and eardse@bionss7el or a
pharmaceutically acceptable salt thereof is encapsulated or entrapped in a
solid or a sem -solid ingredient, and wherein the conposition has a final
pH of about 3 to about 8. 24. The conposition of claim23, wherein said
solid or sem-solid ingredient has a nelting point at about a nannal s body
tenperature 25. The conpositio erejn said .S, a
hunman. 26. 2Bt dpi f@ﬁlcaécﬁ%ﬁqst'ﬁ'%r}f’ reﬁ“@ﬁt?n@k'a\,\gﬁp i %r‘a’é‘fj c‘%tﬁ'ﬁht i on,
whi ch conprises: a storage-stable m xture of a benzoyl peroxide-containing
conpogionpisesian anti biotic or a pharmaceutically acceptable salt or ester
thereof, a retinoid or a pharmaceutically acceptable salt thereof, and a
phar maceut iac atdragestalie amidureaof i @rbenmae/ giefioxde-gon@ining i €Oroposiiet anns a
concentration of each of said benzoyl peroxide, said antibiotic or a

phar memdibictie abtt Ya preepbadlitcaipl dcoeptabid esaltt loer estér therkosaindretebichairdaor a
pharmaceutical ly acceptable salt thereof ingredients that is at |east 90%
of a I phasb@icAy abcanableXaltthéréof, RptetpRahfaceutically acceptable carrier,
wherein said composition maintains a concentration of each of said benzoyl
peroxide, said antibiotic or a pharmaceutically acceptable salt or ester thereof, and said

retinoid or a pharmaceutically acceptable salt thereof ingredients that is at least 90% of

a label claim for each of said ingredients.

27. A method for treating a skin disorder or condition in a patient comprising
topically administering to a patient in need thereof a topical composition in an amount
effective to treat said skin disorder, wherein said composition comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,

wherein the composition has a final pH of about 3 to about 8, and wherein the
composition has a viscosity lower than the viscosity of the benzoyl peroxide-containing

composition before obtaining said storage-stable mixture.

28. The method of claim 27, wherein said skin disorder or condition includes a

microbial infection.
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27. A nethod for treating a skin disorder or condition in a patient
conprising topically admnistering to a patient in need thereof a topical
conposi t iwo 2007/mes3anount effective to treat said skin dipson$esos/oedses ei n

sai d conposition conprises: a storage-stable m xture of a benzoyl

per oxi de- cont ai ni ng conposition, an antibiotic or a pharmaceutically
acceptable salt or ester thereof, a retinoid or a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically acceptable carrier, wherein

t he conposi ti has a fipal .pH.of about 3.fo abqut 8, .and erein the
conposi t i o@bhﬁg‘ea”\%fé‘}f{@?lclﬁ”ﬁoe\z’r Wgﬁrﬂp tsﬁleq[ \§I"§‘c§'§PEC€¢rdP st%%cq%%ﬁ%@ﬂtne

per oxi de-cont aj ni ng conposi tion before obtaining said storage-stable

m xt uEOUR EoNFisingedthaaNes IMPEldR, 2PsaGhfer BFOIIaSI, qdeikaitigi seFardany skin
condition includes a mcrobial infection.29. The nethod of claim 27,

wher eiinfestions, sespondivesiatmatisessand corsblingtions theseefr oup consi sting of acne,
i npeti go, rosacea, psoriasis, dermatitis, secondary skin infections,

responsi ve dermat oses, and conbi nations thereof. 30. The nethod of claim
27, wherein said topical conposition is adm nistered either concomtantly

or sequent i3al MxeWnkethainofdrirhi ZNakvhérelr saidetopicatlcothpsigienfisradminhfstaretve to
treat said skin disorder or condition. 3 1. A topical conposition for

treat idi@er ohtOMALSR SBrscRfuchBA Withnan Vtidiibnal pharmaceutical dosage form

effective to treat said skin disorder or condition.

31. A topical composition for treating a skin disorder or condition, which
comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,

wherein the composition has a final pH of about 3 to about 8 that contributes to

stability of said topical composition.

32. The composition of claim 31, wherein said topical composition remains
storage stable under conditions selected from the group consisting of freezer conditions
of less than about 0° C, about 2° C to about 8° C, about 8° C to about 15° C, about 23°

C to about 27° C, up to about 25° C, and about 15° C to about 30° C.

33. A topical composition for treating a skin disorder or condition, which

comprises:
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conprises: a storage-stable mxture of a benzoyl peroxide-containing
conposition, an antibiotic or a pharmaceutically acceptable salt or ester

t her eof , wonredvmes3d or a pharmaceutically accept abl e salPCTtusesoen337@nd a
pharmaceutically acceptable carrier, wherein the conposition has a final pH
of about 3 to about 8 that contributes to stability of said topical

conposi tion. 32. The conposition of claim31, wherein said topical

corrpps![ tion ][e][rai ns st orage stabl e under conditions selected fromthe group
consisting o reezer conditions of |ess than about, 0 C about. 2 C to about
5°C " about agsterags-algbla Mistes GbAuboRg0R PEOHARIEORAINE (DRt o5
and about 15 C to about 30 C. 33. A topical conposition for treating a skin
di sor detibiotic comai pharmaagshiticall @esepteble salit oF Rpters thaspef, nd xtetipgidopr 22
benzoyl peroxi de-containing conposition, an antibiotic or a

phar mphetrhacalticylaacoeptative eal Hdreof, apd aepharmeceotically aceeptabledcasriera
pharmaceutical |y acceptable salt thereof, and a pharmaceutically acceptable
carrier, Wopkefdin theohfpaiint isostorayesstabrgat at @iigeratedatergieraiyes aff ecbt
tenperature of not nore than 15 C for at |east 60 days. 34. The conposition

of cl hdReIRan MBEESbNatiBLSt BPARRSI tion is storage stable at a

34. The composition of claim 33, wherein said composition is storage stable at a

refrigerated temperature of about 2° C to about 8° C for at least 60 days.

35. Use of a topical composition in the preparation of a medicament method for
treating a skin disorder or condition in a patient, wherein said composition comprises:

a storage-stable mixture of a benzoyl peroxide-containing composition, an
antibiotic or a pharmaceutically acceptable salt or ester thereof, a retinoid or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier,

wherein the composition has a final pH of about 3 to about 8, and wherein the
composition has a viscosity lower than the viscosity of the benzoyl peroxide-containing

composition before obtaining said storage-stable mixture.

36. The use of claim 35, wherein said skin disorder or condition includes a

microbial infection.

37. The use of claim 35, wherein said skin disorder is selected from the group

consisting of acne, impetigo, rosacea, psoriasis, dermatitis, secondary skin infections,
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refrigerated tenperature of about 2 Cto about 8 C for at |east 60 days.
35. Use of a topical conposition in the preparation of a nedi canent nethod
for treatwogo@/mkssm di sorder or condition in a patient, pelnarsesns/ozssie
conposition conprises: a storage-stable m xture of a benzoyl

per oxi de- cont ai ni ng conposition, an antibiotic or a pharmaceutically
acceptable salt or ester thereof, a retinoid or a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically acceptable carrier, wherein
t he conposition has a final nlz—kiﬁf.ab t 3,to about 8, and wherein the
corrposrfgg?wwf‘a eryq;pg%gngyqu ‘?“Wgﬁerteﬁé vi scosity of the benzoyl

per oxi de-cont ai ni ng conposition before obtaining said storage-stable

m xture. 36. The use of claim 35, wherein said skin disorder or condition
includes a microbial infection. 37. The use of claim35, wherein said skin
di sorder i 38 dihecussiof elaim i35e Whetrip saishiopinal sgmpbsitionds afdmiristerer eiteracea,
psoriasis, dermatitis, secondary skin infections,responsive dernmatoses, and
conbi nainicomstahthe oe séquedially ndthiseadditiariah phafbacautiealedosagei fdrm effecite to
conposition is adm nistered either concomtantly or sequentially with an

addi t i testlsaphskindiovdercicofdniage formeffective to treat said skin disorder
or condition.
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